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January 13, 2006

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Dresden Nuclear Power Station, Units 2 and 3
Renewed Facility Operating License Nos. DPR-19 and DPR-25
NRC Docket Nos. 50-237 and 50-249 ‘

Subject: Additional Information Supporting Request for License Amendment Regarding
Offsite Power Instrumentation and Voltage Control

References: 1. Letter from P. R. Simpson (Exelon Generation Company, LLC)to U. S.
NRC, "Request for License Amendment Regarding Offsite Power
Instrumentation and Voltage Control," dated April 4, 2005

2. Letter from M. Banerjee (U. S. NRC) to C. M. Crane (Exelon Generation
Company, LLC), "Dresden Nuclear Power Station, Units 2 and 3 —
Request for Additional Information (RAI) Re: Technical Specification
Changes Related to Offsite Power Instrumentation and Voltage Control
(TAC Nos. MC6712 and MC6713)," dated November 3, 2005

In Reference 1, Exelon Generation Company, LLC (EGC) requested an amendment to
Renewed Facility Operating License Nos. DPR-19 and DPR-25 for Dresden Nuclear
Power Station (DNPS), Units 2 and 3. The proposed changes revise Technical
Specification Section 3.3.8.1, "Loss of Power (LOP) Instrumentation," and also revise
the Updated Final Safety Analysis Report to implement use of automatic load tap
changers on transformers that provide offsite power to DNPS, Units 2 and 3.

In Reference 2, the NRC requested additional information to support its review. In
response to Reference 2, EGC has prepared the attached information.

EGC has reviewed the information supporting a finding of no significant hazards
consideration that was previously provided to the NRC in Attachment 1 of Reference 1.
The supplemental information provided in this submittal does not affect the bases for
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concluding that the proposed license amendment does not involve a significant hazards
consideration.

There are no regulatory commitments contained in this letter. Should you have any
questions related to this letter, please contact Mr. Kenneth M. Nicely at (630) 657-2803.

| declare under penalty of perjury that the foregoing is true and correct. Executed on the
13th day of January 2006.

!poectfully,
Patrick R. Simpson 2‘/.1%

Manager — Licensing

Attachments:

1. Response to Request for Additional Information

2. Calculation 8982-13-19-6, "Second Level Undervoltage Relay Setpoint — Unit 2,"
Revision 005

3. Calculation 8982-17-19-2, "Second Level Undervoltage Relay Setpoint — Unit 3,"
Revision 004

4. Procedure MA-DR-771-402, "Unit 2 — 4 kV Tech Spec Undervoltage and
Degraded Voltage Relay Routines," Revision 03

5. Procedure MA-DR-771-403, "Unit 3 — 4 kV Tech Spec Undervoltage and
Degraded Voltage Relay Routines," Revision 3




ATTACHMENT 1
Response to Request for Additional Information

NRC Request 1

Describe what testing will be performed on the automatic load tap changer (LTC) transformers
to demonstrate functionality.

Response

The LTC transformers for both Dresden Nuclear Power Station (DNPS), Units 2 and 3, were
recently installed. The Unit 2 transformer has been in service in the manual mode of operation
for approximately two years, and the Unit 3 transformer was installed in November 2005. Both
transformers were subjected to standard transformer tests during acceptance testing. These
tests include Doble/sweep frequency response, transformer through-fault, core ground, turns
ratio on all taps, low voltage excitation, winding megger, and alternating current impedance
testing. Also, operation of the LTC on each transformer was verified over the full range of tap
positions.

For both Unit 2 and Unit 3, LTC transformer control circuits, controls, and control switches were
verified to function properly in accordance with the applicable schematic diagrams. Also, the
local and control room indication for the transformer LTC were checked for proper functionality.

Testing of the main and backup controllers included verifying with a simulated voltage input that
the LTC regulating relay provided the correct raise/lower response and the LTC backup relay
provided the proper blocking function.

Additionally, on a two year frequency, the LTC will be verified both manually and electrically for
proper timing and sequencing of operation. On a six year frequency, preventive maintenance
consisting of inspection of contacts for damage and pitting, checks for loose or damaged
components, and functional testing of the LTC (i.e., similar to the two year test) will be
performed.

NRC Request 2

What is the response time of the LTC transformers (i.e., how fast can a tap change occur) and
in the event of a voltage dip, how responsive will the LTC be in preventing a trip of the degraded
voltage relays?

Response

The regulating relays controlling the LTCs are set with an initial delay of 1 second (i.e., the
voltage must be out of band for 1 second before the controls initiate a tap change). Once given
a signal to change taps, either manually or automatically, the tap changer will complete a tap
change in two seconds.

In the event of a voltage dip with no accident signal present, the second-level degraded voltage
relay scheme includes a nominal 5-minute timer to allow voltage to recover before the safety
buses are disconnected from offsite power. The 5-minute timer allows adequate time to
complete needed tap changes to correct the transient before disconnecting from offsite power.
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In the event of a voltage dip concurrent with an accident, the second-level degraded voltage
relays are set with a nominal time delay of 7 seconds after which, if the voltage does not
recover, the safety buses will be disconnected from offsite power. If a loss-of-coolant accident
were to occur at full power operations, it has been determined that two tap changes are required
to support the additional continuous load imposed on the transformer and compensate for the
resulting switchyard voltage drop due to loss of the unit. Considering the additional time needed
for the 1 second initial delay before the two tap changes begin, the LTC will complete voltage
correction in 5 seconds. The allowable value for the nominal 7-second degraded voltage time
delay is > 5.7 seconds and < 8.3 seconds, as specified in Technical Specification (TS)

Table 3.3.8.1-1, "Loss of Power Instrumentation." Therefore, the LTC will be successful in
preventing a trip of the degraded voltage relays in the event of a voltage dip, precluding
unnecessary disconnection of the safety buses from offsite power.

NRC Request 3

Provide the setpoint methodology with setpoint calculation used at Dresden to establish the
allowable value (AV), trip setpoint, as-left (value) tolerance band, and as-found (value) tolerance
band.

Response

The setpoint methodology used at DNPS is described in engineering standard NES-EIC-20.04,
"Analysis of Instrument Channel Setpoint Error and Instrument Loop Accuracy.” This
methodology was provided to the NRC as Attachment 1 of Reference 1, in support of the
conversion to Improved Technical Specifications (ITS). In Reference 2, further clarification
regarding the setpoint methodology used at DNPS was provided to the NRC. The NRC
approved the conversion to ITS for DNPS in Reference 3, and concluded that the instrument
setpoint methodology is acceptable.

Attachments 2 and 3 provide calculations 8982-13-19-6, Revision 005, "Second Level
Undervoltage Relay Setpoint — Unit 2," and 8982-17-19-2, Revision 004, "Second Level
Undervoltage Relay Setpoint — Unit 3." These calculations establish the AV, trip setpoint, as-left
(value) tolerance band, and as-found (value) tolerance band.

NRC Request 4

Discuss the channel calibration procedure and channel operational test procedure. Include in
your discussion how the technical specification (TS) surveillances ensure the operability of the
instrument channel.

Response

The function of the degraded voltage relay is to monitor Essential Service System (ESS) bus
voltage to ensure adequate voltage is maintained to support operation of required equipment.
In the event that the minimum required voltage is not maintained, the buses are disconnected
from offsite power and connected to the onsite emergency diesel generator. The Channel
Functional Test is performed on each required channel to ensure that the channel will perform
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ATTACHMENT 1
Response to Request for Additional Information

the intended function. A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of the relay.

A Channel Calibration is a complete check of the instrument loop and the sensor. This test
verifies the channel responds to the measured parameter within the necessary range and
accuracy. Channel Calibration leaves the channel adjusted to account for instrument drifts
between successive calibrations consistent with the plant specific setpoint methodology.

The ESS bus degraded voltage relays are surveilled, by means of calibration and functional
testing, on an 18-month frequency. The instruments are isolated by test switches, removed
from the panel, and then calibrated. If, during calibrations, the relays are found to be outside
the setting tolerance, the relays are re-calibrated. After calibration is complete, the relays are
reinstalled in the panel and a functional test is performed. The functional test involves tripping
the relays by means of test switches and verifying the degraded voltage relay contacts operate
properly for both trip and reset conditions.

The degraded voltage relay surveillance is specified in procedures MA-DR-771-402,

Revision 03, "Unit 2 — 4 kV Tech Spec Undervoltage and Degraded Voltage Relay Routines"
and MA-DR-771-403, Revision 3, "Unit 3 — 4 kV Tech Spec Undervoltage and Degraded
Voltage Relay Routines.” These procedures are provided as Attachments 4 and 5, respectively.

NRC Request 5

Explain why this amendment request is not applicable to the TS requirements of 10 CFR 50.36
related to limiting safety system settings.

Response

10 CFR 50.36, "Technical specifications," requires that the TS include safety limits (SL), limiting
safety system settings (LSSS), and limiting conditions for operation (LCO) among other items.
10 CFR 50.36(c)(1)(i)(A) sets forth the criteria for safety limits, and 10 CFR 50.36(c)(1)(ii))(A)
sets forth the criteria for LSSS.

= 10 CFR 50.36(c)(1)(i)(A) states "Safety limits for nuclear reactors are limits upon important
process variables that are found to be necessary to reasonably protect the integrity of
certain of the physical barriers that guard against the uncontrolled release of radioactivity."

= 10 CFR 50.36(c)(1)(ii)(A) states "Limiting safety system settings for nuclear reactors are
settings for automatic protective devices related to those variables having significant safety
functions. Where a limiting safety system setting is specified for a variable on which a safety
limit has been placed, the setting must be so chosen that automatic protective action will
correct the abnormal situation before a safety limit is exceeded."

As required by 10 CFR 50.36, the DNPS SLs and LSSS are defined in the TS. The DNPS SLs
are defined in TS Section 2.1 as follows.

= TS SL 2.1.1.1 requires that the THERMAL POWER shall be < 25% rated thermal power with
the reactor steam dome pressure < 785 psig or core flow < 10% rated core flow.
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ATTACHMENT 1
Response to Request for Additional Information

= TS SL 2.1.1.2 requires that the minimum critical power ratio (MCPR) for Unit 2 shall be
> 1.11 for two recirculation loop operation or > 1.12 for single recirculation loop operation,
and the MCPR for Unit 3 shall be > 1.10 for two recirculation loop operation or > 1.11 for
single recirculation loop operation, with the reactor steam dome pressure > 785 psig and
core flow > 10% rated core flow.

= TS SL 2.1.1.3 requires that the reactor vessel water level shall be greater than the top of
active irradiated fuel.

= TS SL 2.1.2 requires that the reactor steam dome pressure shall be < 1345 psig.

Prior to implementation of Improved Technical Specifications (ITS), the DNPS TS defined the
SLs and LSSS parameters in Section 2.0. This section clearly indicated that the only LSSS
parameters at DNPS were those associated with the Reactor Protection System (RPS). This
LSSS section became part of the RPS section as a result of NRC approval of ITS. The
Background section of the RPS TS Bases was revised as part of ITS implementation to address
how the LSSS parameters are directly monitored by RPS.

The LSSS are clearly specified for parameters directly monitored by the RPS. Whether the
LSSS concept applies to systems or instrumentation outside of RPS is not presently defined.
As documented in Reference 4, the NRC staff stated that the systems the LSSS related
instruments are typically associated with are RPS and emergency core cooling systems (ECCS)
for boiling water reactors. In Reference 4, the NRC also stated that there may be other plant-
specific systems that could be included within the scope of systems covered by 10 CFR 50.36.

Exelon Generation Company, LLC (EGC) agrees that there are LSSS parameters monitored by
RPS and select ECCS instrumentation. EGC has evaluated whether the loss of power (LOP)
instrumentation directly protects an SL. The LOP instrumentation is required for the Engineered
Safety Features to function in any accident with a loss of offsite power. The LOP
instrumentation monitors the 4160 V ESS buses. Offsite power is the preferred source of power
for the 4160 V ESS buses. If the LOP instrumentation determines that insufficient voltage is
available, the buses are disconnected from the offsite power sources and connected to the
onsite diesel generator (DG) power sources.

Based on the definition of an LSSS as provided in 10 CFR 50.36, the settings that are to be
classified as an LSSS in TS shall protect the SLs contained in TS Section 2.1. The trip setpoint
values for these parameters must be directly associated with an SL for the parameter to be an
LSSS. The results of the evaluation of the LOP instrumentation parameters against the above
SLs are provided below.

Reactor Core Safety Limits (Thermal Power & MCPR) and LOP Instrumentation

SLs as defined in TS Sections 2.1.1.1 and 2.1.1.2 are protected by the settings associated with
certain RPS functions. The RPS setpoints, in combination with other LCOs, are designed to
prevent any anticipated combination of transient conditions for reactor coolant system water
level, pressure, and thermal power level that would result in reaching the MCPR SL. A reactor
scram is initiated by these RPS functions to ensure that fuel limits are not exceeded. Protection
of the thermal power and MCPR SLs does not require the standby AC system (i.e., DGs) or
LOP instrumentation.
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ATTACHMENT 1
Response to Request for Additional Information

Reactor Coolant System Pressure SL and LOP Instrumentation

TS SL 2.1.2 is protected by both the RPS reactor vessel steam dome pressure-high scram
function as well as the pressure relief function of the safety/relief valves, which are defined as
LSSS. The LOP instrumentation function is not required to protect SL 2.1.2.

Reactor Vessel Water Level SL and LOP Instrumentation

The top of active fuel SL is protected by both the RPS low level scram function and the low level
initiation of the ECCS. Establishment of ECCS initiation setpoints higher than this SL provides
margin such that the SL will not be reached or exceeded.

The DNPS ECCS consists of High Pressure Coolant Injection, Automatic Depressurization
System, Low Pressure Coolant Injection, and Core Spray. These systems have initiation
signals based on low reactor pressure vessel water level, which are required to protect the SL.
Based on this, the associated ECCS settings are considered as LSSS in the DNPS TS.

Successful operation of the required safety functions of the ECCS is dependent upon the
availability of adequate power sources for energizing the various components such as pump
motors, motor operated valves, and the associated control circuits. The LOP instrumentation
monitors the 4160 V ESS buses. Offsite power is the preferred source of power for the 4160 V
ESS buses. If the monitors determine that insufficient voltage is available, the buses are
disconnected from the offsite power sources and connected to the onsite DG power sources.

The primary effect of the assumption that the offsite power becomes unavailable coincident with
a LOCA is an increase in the time delay for injection by the low pressure ECCS. Therefore,
based on the transfer function from offsite power sources to the onsite power sources, the LOP
instrumentation is required for the transfer function, which in turn is required for ECCS
operation. Since the LOP instrumentation affects the availability of adequate power sources for
certain ECCS functions and not the safety limit (i.e., reactor vessel water level) directly, the LOP
instrumentation is not an LSSS.

Conclusion

The settings for the LOP instrumentation are based on station voltage regulation studies to
assure that safety related equipment has an adequate power supply. In accordance with
Instrument Society of America (ISA) S67.04, "Setpoints for Nuclear Safety-Related
Instrumentation,” instrument settings are derived from Analytical Limits (ALs), which are
"established by the safety analysis to ensure that a safety limit is not exceeded." The voltage
regulation analysis is not directly tied to any of the SLs. Since the LOP instrument settings are
not derived to directly protect the SLs via automatic action, they are not an LSSS as specified in
10 CFR 50.36.

References

1. Letter from R. M. Krich (Commonwealth Edison Company) to U. S. NRC, "Supplemental
Information to Support Request for Technical Specifications Changes," dated June 5,
2000
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Letter from R. M. Krich (Commonwealth Edison Company) to U. S. NRC, "Supplemental
Information to Support Request for Technical Specifications Changes," dated
November 30, 2000

Letter from S. N. Bailey (U. S. NRC) to O. D. Kingsley (Exelon Generation Company,
LLC), "Issuance of Amendments (TAC Nos. MA8382 and MA8383)," dated March 30,
2001

Letter from J. A. Lyons (U. S. NRC) to A. Marion (Nuclear Energy Institute),
"Instrumentation, Systems, and Automation Society S67.04 Methods for determining Trip
Setpoints and Allowable Values for Safety-Related Instrumentation,” dated March 31,
2005
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Calculation 8982-13-19-6, "Second Level Undervoltage
Relay Setpoint — Unit 2," Revision 005
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1.  PURPOSE

The purpose of this calculation is to determine a setpoint, the allowable values, and the expanded
tolerances for the second-level undervoltage relays at Dresden Unit 2 based on post LOCA voltage
analysis.

The setpoint will consider the setpoint error of the circuit that monitors the voltage at the 4.16 kV safety-
related switchgears 23-1 (Div. I) and 24-1 (Div. ll). The circuit consists of a GE type JVM-3 4200-120
voit potential transformer (PT) (catalog no. 643X94) and an ITE-27N undervoltage relay (catalog number
411T4375-L-HF-DP).

2. METHODOLOGY

The methodology for determining the loop uncertainties, setpoints, allowable values, and extended
tolerances is done in accordance with NES-EIC-20.04 (Ref. 6.14) and the main body of Reference 6.17
with the clarifications as identified below. Appendix 1 of Reference 6.17 does not apply to this
calculation because Appendix 1 is a documentation of guidelines for the Exelon calculations prepared
under a different scope of work. However, where the setting tolerance (ST) is greater than the drift
tolerance interval (DTlc), the methodology identified on page 23 of Reference 6.17 (part of Appendix 1)
is used to determine loop random errors. The nomenclature for the relay setpoint terms, such as pickup,
dropout, and reset is taken directly from the relay instruction bulletin (Reference 6.1.3).

2.1. The error associated with the PT will be established. The error for the PT is classified as a random
process error and will be based on the accuracy assigned the PT by the manufacturer. It is not
expected that the PT performance will be significantly affected by environmental factors. Therefore,
no additional error for the PT will be introduced for environmental factors.

2.2. The error associated with the second-level undervoltage relay will be established. The following
items will be considered in determining the setpoint error as a result of the relay:

« Reference accuracy (defined by the mir as repeatability at constant temperature and
control voltage). Per the methodology of Reference 6.14, reference accuracy or
repeatability as specified by the manufacturer are taken as 20 values, unless specified
otherwise.

e Calibration instrument error (defined by the mfr). The error due to calibration standards is
considered negligible per the methodology of Reference 6.14.

o Temperature effect (defined by the mfr as repeatability over temperature range)

e Control voltage effect (defined by the mir as repeatability over the allowable dc control
power range)

s Relay setting tolerance (see Input Data Section 5.4)
e Drifterror
The following items will be evaluated for their effect on the relays' functional capability:

e Seismic error
e Humidity error
e Pressure error

e Radiation error

2.3. Per the methodology of Reference 6.14, the errors identified above will be combined into total error
by adding the total random error to the total non-random error, as follows.
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2.4

2.5.

2.6.

2.7

All random error are converted to 1o values and combined by the "Square root of the sum of
the squares"(SRSS) method. The outcome of the SRSS is then doubled to a 20 value.

All non-random error will be added together by straight addition.

The nominal dropout for the two relays will be determined by adding the total error to the Analytical
Limits. No margin will be considered in this calculation since all applicable components in the circuit
have been accurately represented.

The drift based on vendor specifications (DTlv) is determined by calcuiating the square root sum of
squares of reference accuracy (RA), calibration error (CAL), setting tolerance (ST), and drift (DR).

If specific values for drift are not provided by the vendor, then a default random [20] value of
+1% of span per refueling cycle for mechanical components and +0.5% of span per refueling
cycle for electrical components is assigned (Section 3.1 of Ref. 6.14).

Allowable Value

An allowable value will be determine utilizing the following equations based on Appendix C of
Reference 6.14 as applicable:

AV 2 SPc - | Zav'| [lower limit]
AV < SPc + | Zav'| [upper limit]
Where AV:is the ailowable value
SPc is the calculated setpoint
Zav', Zav' is the total error (positive, negative) applicable during calibration.

Note: The names of the terms in the generic equations shown above may be modified in
accordance with specific loop designations.

The errors that are included for the determination of the allowable values (Zav) are only those
applicable during calibration. Thus, only reference accuracy (RA), calibration errors (CAL),
setting tolerance (ST), drift (DR) and if applicable, the input error (oin) are included. If DTlc is
available, then RA, CAL, ST and DR errors will be replaced by the calculated drift (DTlc).

Expanded Tolerances (ET)
Expanded tolerances are determined as follows:
a. ET =#[0.7*(Zav — ST) + ST], where ST is used at a 20 value.

b. If any of the tolerances determined using the equations above result in an expanded
tolerance (ET) value that is less than the setting tolerance (ST), then ET = ST is
specified.

The expanded toierance is specified as an acceptable tolerance for as-found values. Itis
expected that the calibration setting tolerance is still utilized as the as-left tolerance.
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3. ACCEPTANCE CRITERIA

The relay setpoints will be chosen such that the lowest possible voltage for relay operation, considering
setpoint error, will be no lower than the Analytical Limits as identified in Section 5.6 of this calculation:

3820 V or 91.8% of 4160 V at Switchgear 23-1 (Div |)
3820 V or 91.8% of 4160 V at Switchgear 24-1 (Div 1)

There are no acceptance criteria for the allowable value determination. The allowable value is
calculated in accordance with the methodology and the results are provided for use.

The expanded tolerances are determined in accordance with Section 2.7 and are acceptable if the result
is greater than or equal to the application setting tolerance and do not result in a violation of an
applicable limit.

4. ASSUMPTIONS/ENGINEERING JUDGEMENTS

None

5. INPUT DATA

5.1. Instrument Channel Configuration (per Reference 6.1.1)

The ABB/ITE 27N undervoltage relay trip unit is fed from a 4200-120 volt PT. The 4200 volt
side of the PT is connected to two phases of the 4160 volt source at the safety-related
switchgear. The trip unit is connected to the 120 volt side of the PT. The trip unit is powered
by a 125 volt dc source. Per Reference 6.19, the burden on the PT is within the standard test
burden of the PT.

5.2. Loop Element Data (per Reference 6.1.2, 6.5, 6.6, &6.1.3)
5.2.1. ThePT is a GE, type JVM-3 (catalog number 643X94)(See Reference 6.6)

Voltage ratio: 4200-120

Accuracy class: 0.3WXMY

Frequency: 50 Hz, 60 Hz

Burden: 750 VA @ 55°C rise above 30°C Ambient
500 VA @ 30°C rise above 55°C Ambient

BIL: 60 kv

5.2.2. The trip unitis an ABB/ITE, type 27N undervoltage relay with a Harmonic Filter (catalog
number 411T4375-L-HF-DP, Ref. 6.1.2)

Setpoint Ranges (per Ref. 6.1.3)

Pickup: 70 V- 120 V (See Reference 6.1.3)
Dropout: 70% - 99.5% * of Pickup
Dropout Delay: 1-10 sec.

* Note: - Difference between pickup and dropout can be set as low as 0.5%. The setting is
99.50% of pickup (References 6.15 and 6.18).
Operating Ranges (per Refs. 6.5, 6.1.3, and 6.13)
Control Voltage: 38-58 Vdc (48 Vdc nominal)
95-140 Vdc (125 Vdc nom.) (Reference 6.13)
89 Vdc for 1 sec. (Reference 6.13)
Temperature: -20 to +55°C (normal)
-30 to +70°C (accident)
Seismic: 6g ZPA
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Humidity: 0 to 100% no condensation (Reference 6.10, Section 10.3)
Pressure: Atmospheric, to 5000 ft
Radiation: Gamma 100k rads over 40 yrs
Repeatability Tolerances (per Reference 6.1.3)
@ const temp & const control volt: +/-0.1%
for voit. range 100 - 140 Vdc: +/-0.1%
for temp. range +10 to'+40°C: +/-0.4%
0 to +55°C: +/-0.75%
-20 to +70°C: +/-1.50%

5.3.

5.4.

5.5.

The 3 tolerances are cumulative and are taken as 20 values per Reference 6.7).

For the tolerance over temperature range, the repeatability effect is linear over the range of 0
to +55°C, as indicated in Reference 6.7.

Calibration Instrument Data (per References 6.2 and 6.13)

The Fluke 45 Digital Multimeter will be used for the calibration of the trip unit (see Ref. 6.13
included as Attachment J).

Reference Accuracy: +/-0.2% + 10 digits

Full Scale: 300 Vac, 5 digits

Minimum Gradation: 0.01V

Calibration Procedure Data

The setting tolerance when setting the trip unit voltage is £0.2 V (Ref. 6.13, 6.15 and 6.18
which is taken as a 3o value per the methodology in Reference 6.14.

Station Data

The circuits for these two processes are located entirely in the Reactor Building in
Environment Zone 26 per Reference 6.1.2. The following are the conditions that the circuits

will be subject to:

Normal Conditions

Control Voltage Range:  95-140Vdc (Ref. 6.13)

Temperature Range: +18.33 - +39.44°C (see Ref. 6.11)

Humidity Range: 0 - 90%

Radiation Level: <10k rads over 40 years

Accident Conditions

Control Voltage Range:  95-140Vdc; 89 Vdc for 1 sec. (Ref. 6.13)

Temperature Range: +18.33 - +39 44°C (see Ref. 6.11)

Humidity Range: 0 - 100% non-condensing

As noted in Reference 6.12, the maximum actual temperature inside the cubicle where the
relays are installed will be approximately 2.78°C higher than the ambient temperature outside
the cubicle. The minimum actual temperature inside the cubicle where the relays are
installed will be approximately 0.39°C higher than the ambient temperature outside the
cubicle. Therefore, the relays will experience temperatures in the range, of 18.72°C to
42.22°C.

The relay has already been qualified for humidity variation, seismic events, radiation
exposure, and pressure variation as discussed in References 6.1.2, 6.5, and 6.10.
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6.

5.6.

5.7.

Analytical Limit of Switchgear Voltage

The minimum voltages required at the 4160 V safety-related switchgear for adequate
auxiliary system performance are taken from References 6.3, 6.4 and 6.16 as:

3820 V or 91.8% of 4160 V at Switchgear 23-1 (Div 1)
3820 V or 91.8% of 4160 V at Switchgear 24-1 (Div I}
Per Reference 6.19, the burden on the PT is within the standard test burden of the PT.

REFERENCES

6.1.

6.2.
6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

DIT Number DR-EPED-0671-00, entitled,"ITE-27N Undervoltage Relay and Potential Transformer
Technical Informatino”, dated 1-22-92 (Attachment A). The following were included in the DIT:

6.1.1. Dresden Unit 2 Drawings:
12E-2301, Sheet 3, Rev. AD
12E-2334, Rev. T
12E-2345, Sheet 3, Rev. AD
12E-2346. Sheet 3, Rev. AD
12E-2655G, Rev. T

6.1.2. Work Request Number D-97548/D-97549, Rev. 0, entitled "Minor Plant Design Change
Package for Commonwealth Edison Company, Dresden Unit 2, Replacement of Second-
Level Undervoltage Relays,” dated 1-15-92.

6.1.3. ABB Instruction Bulletin Number 1.B. 7.4.1.7-7: Issue D for ITE-27N relays and others.
User’s Manual for Fluke 45 Dual Display Multimeter, Appendix A, Rev. 4, dated 7/97 (Attachment B).

S&L Calculation Number 9198-18-19-1, Rev. 3, entitled "Calc. for Dresden 2/ Safety-related
Continuous Loads - Running/Starting Voltages"

S&L Calculation Number 9198-18-19-2, Rev. 3, entitled "Calc. for Dresden 2/il Safety-related
Continuous Loads - Running/Starting Voltages”

S&L Interoffice Memorandum from J. F. White, entitled "Seismic Qualification of ITE/ABB

Undervoltage Relay Model 27N, Series 411T,” which references ABB document number RC-5039-A,
entitled "Equipment Performance Specifications, 27N Undervoltage Relay.” (Attachment C)

GE document 7910, page 131, providing information for type JVM-3 Potential Transformer, dated 6-
20-77 (Attachment D).

Memorandum of Telephone Conversation between S. Hoats of ABB and A. Runde of S&L concerning
ITE-27N relay characteristics, dated 1-23-92 (Attachment E).

Dresden Unit 2 Technical Specification Number DPR-15, Amendment number 108, specifically table
3.2.2, page 3/4.2-10. This reference provides the second-level undervoltage relay time delay
requirement.

Memorandum of Telephone Conversation between C. Downs of ABB and H. Ashrafi of S&L
concerning effect of temperature on the ITE-27N relays with Harmonic Filter Units, dated 3-30-92
(Attachment F).
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6.10. Main Line Engineering Associates (MLEA) Caiculation No. MLEA 91-014 for Commonwealth Edison
Company, entitled, "Environmental Qualification of Dresden Second Level Undervoltage System and
Equipment for RWCU Line break Environmental Conditions”, dated 1-23-92 (Attachment G).

6.11. DIT Number DR-EPED-0671-01, "Reactor Building Ventilation, Minimum Temperature," dated 5-08-
92 (Attachment ).

6.12. DIT Number BB-EPED-0178, "Undervoltage Relay Accuracy Calculation Input Data,” dated 5-07-92
(Attachment M).

6.13. Interoffice Memorandum from Bipin Desai (EPED), dated December 1, 1993 to R. M. Higdon (EAD)
which contains information required for assumption verification (Attachment ).

6.14. NES-EIC-20.04, Revision 3, "Analysis of Instrument Channel Setpoint Error and Instrument Loop
Accuracy" (Not Attached)

6.15. Current Relay Setting Orders for the Second Level Undervoltage Relays (Attachment J)

6.16. DOC ID 0006191944, Rev. 5-DIT transmitting Improved Technical Specification (ITS) Analytical
Limits (Attachment K).

6.17. "Improved Technical Specifications and 24-Month Technical Specification Project Technical Plan”,
Revision 2 dated 04/28/2000

6.18. Telecon between John Kovach of ComEd and Craig Tobias of Sargent & Lundy dated 4/20/2000
verifying the relay setting orders for the degraded voltage and loss of voltage relays (Attachment L).

6.19. EC 8228, ITS Disconnect U2 Watt-Hr Meter at 23-1 & 24-1, Rev. 0, Work Order 99261478-01
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7.  CALCULATIONS

7.1. Perinputs 5.1 and 5.2.1, the PT has a standard published error of + 0.3% and the burden of the PT is
within the standard test burden of the PT. Therefore, the maximum error of £ 0.3% will be considered
in this calculation. PT testing would have to be performed to justify a smaller error. The error
contributed by the PT is considered to be a process error since the PT is not a calibrated device.

This is classified as a random 20 error. Therefore the PT 10 error value is £ 0.15%.

7.2. Second Level Undervoltage Reléy Random Errors:

7.21.

7.2.2.

7.2.3.

7.2.4.

Reference accuracy (RA):

Per Input 5.2.2, repeatability at constant temperature and control voltage is + 0.1% of voltage
reading [20]. Dividing by 2 to take to a 10 value:

RA = 0.05% of reading [10].

Calibration Instrument error (CAL):

The reference accuracy at medium sampling rate (Reference 6.13) of a 60 Hz voltage signal
is + (0.2% of reading + 10 least significant digits), to a 20 value per the methodology of
Reference 6.14. The linear resolution at medium sampling rate on the 300 V range is 0.01 V.
Thus, each digit corresponds to 0.01 V. Therefore, the 20 reference accuracy is + (0.2% of

reading + 10*0.01 V).

Conservatively taking this at a reading 112 V, which is slightly larger than the existing relay
setpoint value, and dividing by 2 to get a 10 value:

CALv = +(0.2%*112V + 10 * 0.01V)/2 =0.162 V [10]
In terms of % of reading (taken at a reading of 112 V):

CAL = CALV/112V =0.162 V/ 112 V = 0.145% of reading [10]
Since the instrument has a digital readout, there is no reading error.

Also, since the calibration instrument and the relay are calibrated within the allowable range
as specified by the calibration instrument manufacturer, there is no temperature effect for the
calibration instrument. (See Input Data Section 5.3)

Setting Tolerance (ST)

Per Input Section 5.4, the relay setting tolerance is a random error of £ 0.2 V [30].
Converting this to terms of % of reading, for a 112V reading, and dividing by 3 to get the 10

value:
ST =12(0.2 V)/((112 V) * 3) = +0.060% of reading [10]
Drift (DR)

According to Reference 6.7, no drift error is expected for the relay as long as the relay is
calibrated at reasonable intervals. Thus, DR = 0. However, this is not the case. From
operating experience it is known that these relays do drift some. Unfortunately, there is not
enough data to perform a drift uncertainty calculation.

Based on the above discussion, a drift value is needed. It is considered conservative to use
the default drift effect of 0.5% of span per refueling cycle {reference 6.14). This specification
conservatively encompasses the 18 month calibration interval plus 25% late factor (22.5
months) considered in this calculation. The 0.5% of span is a 20 value. Per Section 5.2.2,
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7.2.5.

7.2.6.

7.2.7.

the relay functions over a voltage range of 70 V to 120 V, for a span of 50 V. Converting the
drift to % of reading, by conservatively setting the reading at 112V, and taking to a 10 value:

DR = (x 0.5% of span) * (120 V- 70 V) / (112 V) /2 = £ 0.112% of reading

Random Input Error {oin)

The random input error present at the relay is the random error from the PT, which per
Section 7.1 is 0.15%. Thus:

oin = 0.15% of reading [10]
Drift Tolerance Interval (DTlv)
DTlv = + (RA% + CAL? + ST? + DR?)"?

Where RA = reference accuracy = 0.050% per Section 7.2.1
CAL = calibration error = 0.145% per Section 7.2.2
ST = getting tolerance = 0.060% per Section 7.2.3
DR = drift = 0.112% per Section 7.2.4

Thus:

DTlv = £ [(0.050%)? + (0.145%)° + (0.060%)” + (0.112%)*)""*
DTlv = £ 0.199% of reading [10]
Total Random Error (0)

The total random error is the SRSS of the random errors from Sections 7.2.1 through 7.2.6.
Therefore:

o =+ (RA% + CAL? + ST? + DR? + ain?)"?
o = [(0.050%)? + (0.145%)? + (0.060%)* + (0.112%)%+ (0.150%)?)
o =+ 0.249% of reading [10]

172

7.3. Relay Non-Random Errors

7.3.1.

Temperature effect (eT):

Per Input 5.2, the temperature effect is £0.75%, and the absolute effect is 1.5% over the
temperature range of 0 to +55°C. Per References 6.7 and 6.9, the relay operating voltage
increases or decreases approximately linearly with temperature. Applying the 1.5% linearly
across the 0 to 55°C range results in a rate of 1.5% / (565 — 0)°C = 0.0273% / °C.

The actual pickup or dropout voltage is lower than the setpoint value if the operating
temperature is higher than the temperature at which the relay was calibrated.

Similarly the pickup or dropout voltage is higher than the setpoint value if the operating
temperature is lower than the calibration temperature.

Then, for a temperature range of +18.72 to +42.22°C and a relay calibration temperature
range of 21 to 24°C (per Reference 6.13), the temperature effect is developed below:

Negative Temperature Effect:

In determining the error due to relay negative temperature effect, it will be considered that the
relay is calibrated at a temperature of 24°C (per Reference 6.13). This will provide a
conservative reference point from which the temperature effect for the refay can be
incorporated into the determination of the nominal dropout. At 24°C, a larger portion of the
error used in the calculation for relay temperature effect will be negative, which will provide a

conservative nominal dropout.
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7.3.2.

7.3.3.

7.3.4.

7.3.5.

Neg. Temp. Effect:
-eT = (24-18.72°C)*0.0273%/°C = 0.144%
Positive Temperature Effect:

In determining the error due to relay positive temperature effect, it will be considered that the
relay is calibrated at a temperature of 21°C (per Reference 6.13). This will provide a
conservative reference point from which the temperature effect for the relay can be
incorporated into the determination of the maximum dropout of the relay.

At 21°C rather than 24°C, a larger portion of the error used in the calculation for relay
temperature effect will be positive, which will provide a conservative determination of the

relay maximum dropout.
Pos. Temp. Effect:

+eT = (42.22-21°C)*0.0273%/°C = 0.579%
Thus, the temperature effect is -0.579%/+0.144%.
This is classified as a non-random error.
Control Voltage Effect (CV)

Per Input 5.2, control voitage effect is + 0.1% over the dc control voltage range of 100-140
Vdc. This is classified as a non-random error.

CV =% 0.1% of reading
Environmental Effects

By comparison of the acceptable relay conditions provided in Section 5.2.2 with the expected
station conditions provided in Section 5.5, it is evident that no effect on functional capability is
intraduced as a result of pressure variation or humidity variation.

Seismic Effects

As discussed in Reference 6.1.2, section 1.7, no effect on functional capability of the relay is
introduced as a result of a seismic event since the relay capability envelops the seismic
requirement for the relay locations.

Total Non-Random Error

The total non-random error is the sum of the non-random errors from sections 7.3.1 through
7.3.2. Therefore:

Negative non-random error is the addition of the negative relay temperature effect (-eT) from
Section 7.3.1 and the negative control voltage effect (CV) from Section 7.3.2:

Ze-=-eT + (-CV) = (- 0.579%) + (- 0.1%) = - 0.679% of reading

Positive non-random error is the addition of the positive relay temperature effect (+eT) from
Section 7.3.1 and the positive control voitage effect (CV) from Section 7.3.2:

Zet=+eT + (+CV) = (+ 0.144%) + (+ 0.1%) = + 0.244% of reading




NES-G-14.02
Effective Date:
04/14/00

DESIGN ANALYSIS NO. 8982-13-19-6 REVISION 005 PAGE NO. 120f15

7.4. Total Error

It should be noted that this calculation utilizes the methodology defined in Sections 2.3 and 2.4 to
calculate the dropout setpoint. The calculation uses the Total Negative Error (TNE) in determining
the dropout setpoint and the Total Positive Error (TPE) in determining the maximum dropout value.
These definitions of error do not follow the methodology defined in Sections 2.6 and 2.7 for
calculating the Allowable Values and Expanded Tolerances. Thus, TNE and TPE are used in the
determination of the dropout setpoint and maximum dropout value, and Z+, Z-, Zav+ and Zav- are
used in the determination of the Allowable Values and Expanded Tolerances.

The total error present at the relay is the combination of the random and non-random errors
determined in Sections 7.2.7 and 7.3.5.

Total Error = 20 + Ze

Total Negative Error (TNE) = 2 * (0.249%) + (0.679%) = 1.177% of reading

Total Positive Error (TPE) = 2 * (0.249%) + {0.244%) = 0.742% of reading

Converting to 4kV voltage process units, by conservatively taking the relay voltage reading at
112V, and then multiplying by the voltage ratio:

TNE =1.177% * (112 V) * (4200 V/ 120 V) = 46 V (in the 4kV process)

TPE = 0.742% * (112 V) * (4200 V/ 120 V) = 29 V (in the 4kV process)
In this calculation, the terms of Total Positive Error (TPE) and Total Negative Error (TNE) are used for
calculating the setpoint. A positive error is one that would cause the actual trip value to be higher
than the setpoint value. Using this definition when the errors are applied to calculating the Allowable
Values and Expanded Tolerances results in the following relationships:

Z+=TNE

Z2-=TPE

Te+ = Negative Non-Random Errors = 0.679% of reading

Te- = Positive Non-Random Errors = 0.244 % of reading

Per Section 2.6, Z,y will be used to determine the allowable value random errors. Because the relay
is bench calibrated, Zy includes only the contributions of DTlv, which from Section 7.2.6, is + 0.199%

of reading. Therefore,
Oy = DTlv = £0.199% of reading

Per Section 2.6, the total errors for determining allowable values are:
Zayt = 2040+ =2 % (+0.199%) = + 0.398% of reading
Zay- = 20ay- =2 * (- 0.199%) = - 0.398% of reading
Converting to voltage at relay, by using a reading at 112V:
Zany = (0.398% of reading) * (112 V) = 0.45 V at relay
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7.5. Setpoint Determination
The setpoints for 4160 V Switchgear 23-1 (Div. 1) and 24-1 (Div. 2) are calculated as:
Nominal Trip Setpoint for Dropout (NTSPpo)= Analytical Limit (AL) + TNE
NTSPpo = AL + TNE (Using values from Sections 5.6 and 7.4)
= 3820V + 46 V = 3866 V at 4.19 kV bus

Converting to voltage read at the relay by multiplying by the voltage ratio:

NTSPpo.r = NTSPpo * (120 V) / (4200 V) = (3866 V) * (120 V)/(4200 V)
=110.46 V=110.5V at relay
NTSPeur = NTSPpo.r/0.995=110.5V/0.995

=111.06 V=111.1 V at relay
From the nominal dropout, the maximum dropout and pickup voltages can be determined:

Maximum Dropout = NTSPpo + TPE = (3866 V) + (0.74% ™ 3866)
= 3895 V at 4.16 kV bus
Converting to terms of voltage at the relay: (3895 V) * (120 V)/(4200V) =111.3V

Maximum Pickup = Maximum Dropout / (dropout/pickup ratio) = 3895 V / 0.995
» =3915V at 4.16 kV bus
Converting to terms of voltage at the relay: (3915 V) * (120 V)/(4200V) =111.9V

(The Max. Pickup is the relay Max. Reset Voltage)
7.6. Allowable Value Determination
Per Section 2.6, the Allowable Value is determined.
The lower allowable value for the dropout setpoint is determined as:
AVpor 2 SPc — | Zay+|  [lower limit]
SPcpo = 3866 V at 4.16 kV bus (Section 7.5)
Zav+ = 0.398% of reading (Section 7.4)
AVpo, 2 (3866 V) — (0.398% * (3866 V)) = 3851 V
Converting to voltage at the relay, by muiltiplying by the voltage ratio:
AVpor 2 (3851 V) * (120 V) / (4200 V) = 110.029 V= 110.0 V
Applying the applicable uncertainties to determine the upper dropout AV:
AVpou £ SPc + | Zay+| [lower limit]
AVpou < (3866 V) + (0.398% * (3866 V)) = 3881V
Converting to voitage at the relay, by multiplying by the voltage ratio:
AVpour < (3881 V) * (120 V) / (4200 V) = 110.886 V= 1108V
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7.7. Expanded Tolerance Determination
Per Section 2.7, the Expanded Tolerance is determined as:
ET =+[0.7 * (| Zav*+| - ST) + ST] where ST is taken to a 20 value
Zavt = 0.398% of reading (Section 7.4)
ST = 0.2 V[30] (Section 5.4)
Taking the ET at a reading of 112V at the relay:
ET =x[(0.7 * ((0.398% of reading) * (112 V) — (0.2 V *2/3)) + (0.2 V *2/3) =+ 0.352 V at relay
ET=10.35V at relay
The ET is now checked to ensure that the applicable limits are maintained:

Check 1. ET 2 ST?
+0.35V 2 +02V PASS
Check2: SPc-ET = AV ?  [lower limit]
110.5-035V = 1100V
110.15V 2 110.0V PASS
Check 3: SPc+ET < AV ?  [upper limit]
1105+0.35V = 1109V
110.85 < 1109V PASS
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8. SUMMARY AND CONCLUSIONS

The foliowing are the recommended settings for the Division | and Il second-level undervoltage relays:

The results summarized below are applicable for normal and accident operating conditions, for the
existing Analytical Limit of 3820 V. It should be noted that the field setpoint value is required to be
revised per this calculation.

Calculated Values Summary

Description Div. [7TTTV atrelay Div. I71T(4.16kV equiv.)
SPc (DO) 110.5 3866
SPc (PU) 7111 3885
AV(DOYlower |2 110.0 > 3851
AV(DO) upper | 1109 < 3881
Max. DO 111.3 3895
Max. PU 111.9 3915

NOTE: Pickup (PU) is 99.5% of Dropout (DO) (see Section 5.2.2)

The delay setting for the relay was not analyzed in this calculation nor was it intended to be. Thus, the
delay of the relay should be set to the same value as previously required per the Dresden Unit 2
Technical Specifications (Reference 6.8), which is 7 seconds.

Please utilize the Instruction Bulletin 1.B. 7.4.1.7-7, Issue D (Reference 6.1.3) when setting the relay
since the setpoints and setpoint terminology in this calculation are based on this instruction bulletin

Calibration Summary

The calibration information used to support the results of this calculation is defined below. In addition,
the field calibration setpoint and expanded tolerances are identified.

Calibration Setpoint / Allowable Value (for Dropout (DO)):

EPN Parameter Process Units

127-3(4)-B23-1 Field Calibration Setpoint 21105V

127-3(4)-B24-1 Allowable Value - Lower 21100V
Allowable Value - Upper <1109V

Calibration Frequency, Setting Tolerances and Expanded Tolerances:

Surveillance Interval Setting Tolerance Expanded Tolerance
Channel Calibration | 18 months 02V 035V

The values calculated above are dependent on the relays being calibrated with a Fluke 45, set on
medium rate, to read the voltage at the relay, in the 300 Vac range. Use of other M&TE is only
permitted if it is analyzed to be of equal or better accuracy than the Fluke 45.
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DESIGN INPUT REQUIREMENTS

1.1

1.2

1.3

BASIC FUNCTIONS TO BE PERFORMED

The basic function to be performed by this Minor Plant
Change is to replace the existing second level
undervoltage relays Type ITE-27D connected to the
Class 1E 4.16-kV Buses 23-1 and 24-1 with Type
ITE-27N. This Minor Plant Change also relocates the
second level undervoltage Panel 2252-83 and routes new
cables to it from 4.16-kV Switchgear 23-1.

PERFORMANCE REQUIREMENTS

The performance requirement is for the second level
degraded voltage protection scheme relays for the
Class 1E 4.16-kV Buses 23-1 and 24-1 to be able to
reset (once they drop out) when the system voltage
recovers to an acceptable level within the time delay
setting. This can be achieved by replacing the
existing ITE-27D with ITE-27N relays.

CODES, STANDARDS. REGULATORY REQUIREMENTS, AND QA REQUIREMENTS

The codes and standards listed below will be used as
guidelines for this Minor Plant Change. Some portions
of the Minor Plant Change may not be designed or
procured according to these, but the design will
conform to them whenever practical.

Code Standard

A) ANSI C37.90 Relay and Relay System
Associated with Electric Power

Apparatus.

B) ANSI C37.90A Guide for Surge Withstand

Capability.

C) ANSI C37.98-1978 Standard Seismic Testing of
Relays.

D) ANST N45.2-1971 or Quality Assurance Program
NQA-1 (1986) Requirements for Nuclear
Facilities.
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E)

F)

G)

H)

I)

J)
K)
L)

M)

N)

0)

P)

Q)

ANSI N45.2.2-1978

*[EEE-308-1980

*[EEE-323-1983

*IEEE-344-1975

10 CFR 21

10 CFR 50, App. A
10 CFR 50, App. B
10 CFR 50.49

Specification K-4080
Rev. 5 '

Specification
13524-068-N102, Rev. 3

DC-SE-002-DR, Rev. 2
Specification
13524-068-N101, Rev. 1

Nuclear Station Work
Procedures

W.R. No.: D-97548/D-97549
Rev.: 0

Date: January 15, 1992
Page 6

Packaging, Shipping,
Receiving, Storage and
Handling of Items for Nuclear
Power Plants.

Criteria for Class 1E
Power Systems for Nuclear
Power Generating Stations.

Standard for Qualifying Class
1E Equipment for Nuclear Power
Generating Stations.

Recommended Practices for
Seismic Qualification of Class
1E Equipment.

Reporting of Defects and
Noncompliance.

General Design Criteria.
Quality Assurance.

Environmental Qualification of
Electrical Equipment Important
to Safety for Nuclear Power
Plants.

General Work Specification for
Maintenance/Modification Work.

Equipment Qualification
Specification (by Bechtel).

Dresden Seismic Design
Criteria.

Bechtel Radiation Study
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R) CECo Electrical
Installation Standard
(EIS), Rev. 2
S) 10 CFR 50.59 Changes, Tests, and
Experiments
T) AWS D.1.1, Rev. 1 Structural Welding Code
U) DC-SE-01-DQ Project Structural Design
Criteria
V) *JEEE-383-1974 Type Test of Class lE

Electrical Cable, Field
Splices, and Connections for
Nuclear Power Generating
Stations.

Note: An asterisk (*) designates a code or standard to which
CECo has committed Dresden Station, Unit 2. The revision
committed to is not necessarily the same one as is to b.
used in the design of this Minor Plant Change.

DESIGN CONDITIONS

The Type ITE-27N relays shall operate under all plant
operating conditions and in the environmental
conditions given in Section 1.6. The ITE-27N relays
will be purchased with an internal harmonic filter to
eliminate harmonic distortion in the ac input circuit.
The ITE-27N relay has a lower pickup voltage/dropout
voltage ratio, which allows the relay to reset (once
it drops out) when the system voltage recovers to an
acceptable level. Thus, avoiding unnecessary tripping
of the off-site power source and transferring of the
Class 1E 4.16-kV buses to the on-site diesel
generators. See also Section 1.12 for electrical
design conditions.

DESIGN LOADS

The new ITE-27N relays are the same size as the
existing ITE-27D relays. Structural loading will be
affected as the result of relocation of Panel 2252-83,
however, the weight increase in the new panel location
will not be significant. Structural loads (i.e., .
seismic and dead weight) have been evaluated for this
Minor Plant Change and found acceptable (see also
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Sections 1.7 and 1.11). The new relay has an input
circuit at 0.5 VA/120 Vac and a control circuit at
0.05 A/125 Vdc which are less than 1.2 VA/120 Vac and
0.08 A/125 Vdc for the existing relay. The new relays
will have no significant thermal heat contribution to
the area where they will be located.

ENVIRONMENTAL CONDITIONS

The existing Dresden, Unit 2 second level undervoltage
relays are mounted in Panels 2252-83 and 2252-84..
Each panel contains two undervoltage relays. These °
panels are associated with and located just behind
4160-kV Switchgear Buses 23-1 and 24-1, respectively.
These switchgears and panels are located on elevation
545’-6" of the Unit 2 Reactor Building. This area is
Environmental Zone 26. The environmental parameters
(based on E. Q. Binder 44D and Bechtel Specification
13524-068-N101, Rev. 1) were determined for the
present locations of these undervoltage relays as
presented below:

Parameter Normal LOCA

Temperature 104°F 104°F

Pressure 14.7 psia 14.7 psia

Humidity <90% 100% (non-condensing)
Radiation <1.0E04 *

Duration 40 years 1 year

Further detailed reviews (based on distances from
radiation sources) have determined that Core Spray
Pipe 1404-12" is the relevant radiation source for the
panel locations. The existing location of Panel ’
2252-83 is 6 feet away from the core spray pipe and
the radiation level at its location is 2.8E05 rads.
This radiation level exceeds the vendor radiation
limit for the new replacement undervoltage relays
(ITE-27N), which is 1.0E05 rads. Therefore, Panel
2252-83 will be relocated to the distance of 18 feet
from the pipe in order to decrease the radiation level
below the relay’s limit. Comparison of the distances
of both panels from this pipe provided the one-year
post Loss Of Coolant Accident (LOCA) doses as shown in
the following:
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Distance From
Panel No. Pipe 1404-12" Dose (rads)
2252-83 18 feet (new location) 3.5E04 (mild)
2252-84 27 feet 3.0E04 (mild)

Panels 2253-83 and 2253-84 are subject to the effects of an
RWCU line break at this location. This area is considered

to be a harsh environment in the event of an RWCU line
break. However, per EQ binder 44D, the second level
undervoltage relay is not required to mitigate the

MLEA Calculation 88011-03, dated 11/15/88).
SEISMIC QUALIFICATIONS

The seismic information contained in ABB Certification
Report RC-5039-A (submitted for Modification
M12-3-89-53) was compared against the seismic
requirements for the location of the relays in each
subject panel. The Seismic Design Criteria
DC-SE-002-DR provides the response spectra damping
values and seismic design requirements for the Dresden
Station. The new conduit supports and support for
Panel 2252-83 will be seismically qualified

(Reference Calculation 8900-03-EE-S, Rev. 1). The
results of this review is that the ITE-27N relays,
purchased to the ABB Report mentioned above, do indeed
envelop the seismic requirements for this location and
the relays would, therefore, maintain their functional
ability during and after a seismic event (Reference
Calculation CQD-051325, Rev. 1). Seismic evaluation
of Panel 2252-83 relocation is provided in Calculation
CQD-510158, Rev. 0.

ENVIRONMENTAL QUALIFICATIONS

The new relays will be installed in Panels 2252-83 and
2252-84. Panel 2252-83 will be relocated to an area
with a Tower radiation level. For a LOCA condition,
Panels 2252-83 and 2252-84 are considered to be in a
mild environment. For a HELB condition, specifically
an RWCU line break, these panels are considered to be
in a harsh environment. But, second level
undervoltage relays are not required to mitigate the
consequences of an RWCU line break (see EQ Checklist
ENC-QE-6.6). Therefore, the second level undervoltage
relays do not require environmental qualifications.
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INTERFACE REQUIREMENTS

This Minor Plant Change is limited to the second level
undervoltage protection of the Class 1E 4.16-kV Buses
23-1 and 24-1. No other plant system is impacted.
This Minor Plant Change will increase the reliability
of the second level undervoltage protection by using
ITE-27N relays, which have a Tower pickup
voltage/dropout voltage ratio.

MATERIAL REQUIREMENTS

In addition to the ABB ITE-27N undervoltage relays,
the following materials are required for this Minor
Plant Change:

a) Terminal Tugs for #14 AWG SIS wires.

b) Switchboard wires, #14 AWG, and 600-V Type SIS.
c) Control Cable.

d) Conduits

e) Conduit Supports

f) Mounting hardware for Panel 2252-83

STRUCTURAL REQUIREMENTS

The impact of replacing the second level undervoltage relays
on Panels 2252-83 and 2252-84 have been seismically
evaluated (see Section 1.7 above). The new relays provide
no significant change to the structural loading of the
subject panels. The new conduit supports and new support
for Panel 2252-83 shall be designed to meet allowable stress
requirements under normal seismic loading conditions as
described in FSAR, Section 12, Seismic Design Criteria
DC-SE-002-DR, and Project Structural Design Criteria
DC-SE-01-DQ. The building structure was evaluated for the
additional loads from the new conduit supports and relocated
Panel 2252-83. The normal and seismic loads were found to
be within the allowable stress requirements described in
FSAR, Section 12 and DC-SE-01-DQ.

L3
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1.12 ELECTRICAL REQUIREMENTS

This Minor Plant Change does not change the existing design
and electrical function of the second level undervoltage
relays. The new undervoltage relays shall meet the
following specifications:

Detailed Description:

Type: ABB ITE-27N (High Accuracy
Undervoltage Protective Relay)

Control Voltage: 125 Vdc (Nominal)

Input Voltage: 125 Vac (Nominal), Single-Phase

Input Frequency: 60 Hz

Case: Test Case

Mountinqg: Semi-Flush

Operating Time: Definite Time Delay Unit (Dropout
Range 1 to 10 Seconds)

Harmonic Filter: Yes

Standards: Per IEEE-344 (1975) ANSI C37.90 and
€37.98

Catalog No.: 411T4375-L-HF-DP o o

Replacement relays will have the same settings as the existing
relays. System Planning will issue the relay setting order and
Electrical/Instrument and Control Group may review the relay
setting order.

The Dresden Station Technical Specification, ELMS, electrical
design drawings, vendor supplied information, and field walkdowns
are utilized to establish the necessary electrical parameters for
the second level undervoltage relays.
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LAYOUT AND ARRANGEMENT REQUIREMENTS

The outline dimensions and panel drilling for the new ITE-27N
undervoltage relays are identical to the existing ITE-27D relays.
Therefore, there will be no additional layout arrangement
requirements. Layout of new box location will be specified on
Engineering Change Notice 12-00470E.

OPERATIONAL REQUIREMENTS

The plant operational requirements are not changed by this
Minor Plant Change.

The second Tevel undervoltage relays are required to
protect Class 1E 4.16-kV Buses 23-1 and 24-1 against a
degraded voltage condition. The relays are required
to initiate a timer (five-minute time delay setting)
if a degraded voltage condition persists (see Tech.
Spec. Table 3.2.2). After the delay, the relays
actuate associated circuits to trip off-site power
source breakers, initiate load shedding and start the
diesel generators. The relays are also required to be
able to reset when the line voltage recovers to an
acceptable level within the time delay setting. Thus,
overriding unnecessary tripping of off-site power
source breaker, load-shedding and starting of the
diesel generator.

INSTRUMENTATION AND CONTROL REQUIREMENTS

There are no additional instrumentation and control

requirements since this Minor Plant Change does not

change the function or logic circuitry of the second
level undervoltage protection scheme.

TECHNICAL SPECIFICATION CHANGES

This Minor Plant Change does not change any set points
or time delay settings for the existing undervoltage
protection scheme. The new relay has a drop out
tolerance of +/- 0.5% which is bounded by the existing
relay tolerance of +/- 2%. This tolerance is stated
in Table 3.2.2 of the Technical Specification. The
Tower reset voltage is an internal characteristic of
the new undervoltage relay. Therefore, no changes to
the Technical Specifications are required as result of
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this Minor Plant Change. The Dresden station, Unit 2,
Technical Specifications, Sections 3.2 and 3.9, and
Table 3.2.2 were reviewed in making this
determination.

FSAR/UFSAR CHANGES

This Minor Plant Change does not require changes to
the Dresden Station, Unit 2 Final Safety Analysis
Report (FSAR)/Updated Final Safety Analysis Report
(UFSAR). The FSAR/UFSAR, Section 8.2.3.1. was
reviewed in making this determination.

REDUNDANCY, DIVERSITY, AND SEPARATION REQUIREMENTS

The redundancy, diversity, and separation requirements
for the Class 1E 4.16-kV Buses 23-1 (Division I) and
24-1 (Division II) are not affected by this Minor

Plant Change.
FAILURE EFFECTS REQUIREMENTS

This Minor Plant Change will reduce the probability of
inadvertent tripping of the Class 1E 4.16-kV buses
off-site power source when the system voltage is at an
acceptable level, and thus minimize unnecessary load
shedding and starting of the diesel generators. No
other failure effects are changed by this
modification.

TEST, NDE, AND WELDING REQUIREMENTS

CECo and S&L will define the applicable tests and the
acceptance criteria for the tests. This test declares
the relays operable after the implementation of this
Minor Plant Change. Welding of the conduit support to
its base should conform to the requirements of AWS

D.1.1.

ACCESSIBILITY , MAINTENANCE, REPAIR, AND ISI

This Minor Plant Change does not affect or change the
accessibility for maintenance, repair, and in-service
inspection of the undervoitage relays.
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RISK TO HEALTH AND SAFETY OF THE PUBLIC

This Minor Plant Change will not increase the risk to
the health and safety of the public.

SUITABILITY OF PARTS, EQUIPMENT, PROCESSES, AND MATERIALS

A1l components used for this Minor Plant Change shall
be compatible with the existing design and shall
comply with the requirements in Sections 1.2, 1.6,
1.7, 1.8, 1.9, 1.10, 1.11, and 1.12.

PERSONNEL SAFETY

No special personnel safety requirements exist for
installing this Minor Plant Change. Standard
precautions for working on electrical equipment are
considered adequate for this project. No hazardous
materials (e.g., asbestos) are to be used.

CATHODIC PROTECTION REQUIREMENTS

Cathodic protection is not required for this Minor
Plant Change, since no new metal pipes or structures
are being added.

INDUSTRY EXPERTENCE (SER/SOER KEYWORD INDEX

After the degraded system voltage events at the
Millstone Unit 2 Nuclear Plant in 1976, the Nuclear
Regulatory Commission concluded that system design
alone does not ensure the adequacy of the off-site
power supply, and therefore, undervoltage relaying
schemes should be installed on the system to protect
against the possibility of degraded system voltage.
Experience with the added protection system over the
past 10 years has revealed some problems in scheme
logic and application that caused loss of the off-site
power supply. The following is a brief review of one
of these occurrences:

On August 1, 1983, the Monticello Nuclear
Generating Plant experienced an actuation of the
degraded voltage protection system. The plant
was operating at rated power. The safety buses
were running at 95.2% of nominal bus voltage.
This is 1.8% higher than the degraded voltage
protection system setpoint. During this time, a
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large safety-related pump motor was started.

The voltage dip from starting the motor caused
the voltage to drop below the degraded voltage
protection system’s setpoint. This activated
the undervoltage relay and initiated the time
intended to allow the protection system override
such motor starting events. After the motor
started, the voltage at the bus recovered to
about 95% of bus nominal voltage, the same
voltage level prevailing before the motor
starting event. This, however, did not allow
the undervoltage relay to reset at a higher
level than the voltage of the buses even prior
to the motor starting (95.8%). This actuated
the degraded voltage protection system. This
event suggested that the undervoltage relay
reset characteristics have not been carefully
considered in analyzing the system or selecting
the hardware. In this case, the relay reset
point is 2.6% higher than the trip setpoint.
This would require that the bus voltage be
maintained at a level 2.6% higher than the relay
setpoint to prevent inadvertent loss of off-site

power.

This Minor Plant Change is being initiated to prevent
a similar occurrence at the Dresden Station, Unit 2.

STANDARD INSTALLATION SPECIFICATIONS

Installation work for this Minor Plant Change will be
performed in accordance with the CECo’s EIS, NSWP,
General Work Specification K-4080, and Asea Brown
Boveri Instruction Manual for ITE-27N relays.

STANDARD STATION INSTALLATION PROCEDURES AND QC PROCEDURES

Standard Station Installation and QC Procedures will
be used for this Minor Plant Change.

ENGINEERING CHECKLISTS

Attachment 11.1 contains the following engineering
checklists required by Procedure ENC-QE-06.
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System Interaction

The Nuclear Engineering Department (NED)
Procedure ENC-QE-06.2, Exhibit A, "System
Interaction Checklist," was used to evaluate
system interactions that might be created by
the installation of this Minor Plant Change
and, therefore, must be considered in its
design. Input for this evaluation was taken
from the Dresden Final Safety Analysis Report
(FSAR), Updated Final Safety Analysis Report
(UFSAR), applicable station drawings, vendor
information, and walkdown information. There
are no system interactions that must be
accounted for.

Acceptance Testing

The NED Procedure QE-06.4, Exhibit A,
"Modification Acceptance Testing Checklist,"
was used to evaluate the testing
requirements. The testing requirements are
described in the Summary of Testing
Acceptance Criteria. Input for this
evaluation is from the documents used as the
guidance for writing the test procedures and
other references listed in the Summary of
Testing Acceptance Criteria.

ALARA

The NED Procedure ENC-QE-06.5, Exhibit A,
"ALARA Review Checklist," was used to
evaluate the ALARA requirements for this
Minor Plant Change. Input for this
evaluation is from station personnel,
Radiation Zone Maps, Regulatory Guide 8.8,
and the modification description.

The radiological impact of this Minor Plant
Change is minimal. Therefore, a formal ALARA
plan is not required and that standard
radiological control procedures may be
followed.
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1.29.4 Environmental Qualification

The NED Procedure ENC-QE-06.6, Exhibit A,
"Equipment Environmental Qualification
Flowchart Checklist" was used to evaluate the
environmental qualification requirements for
this Minor Plant Change. Input for this
evaluation is from Bechtel’s Specification
13524-068-N101, Dresden Station UFSAR, and
Mr. Hunsader to Mr. Viehl letter, dated
January 8, 1992.

1.29.5 Fire Protection

The NED Procedure ENC-QE-06.7, Exhibit A,
"Fire Protection Review Checklist," was used
to evaluate the fire protection and safe
shutdown requirements for this Minor Plant
Change. The Fire Protection System in the
surrounding area where the undervoltage
relays are located is not required to be
modified as a result of this Minor Plant
Change. No other fire protection or safe
shutdown concerns were identified.

WALKDOWNS

2.1

2.2

Designer’s Walkdown

The Designer’s Walkdown was performed on January 3,
1992, to confirm and provide input for the detailed
design of this Minor Plant Change. The Designer’s

Walkdown Checklist is included as an attachment.

Installer’s Walkdown

The Installer’s Walkdown was on January 13, 1992, to verify
constructability of this Minor Plant Change. The
Installer’s Walkdown Checklist is included in the Minor
Plant Change Design.

CONCEPTUAL DESIGN DOCUMENTS

No conceptual design documents were required for this Minor Plant
Change.
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SAFETY-RELATED COMPONENT OR MASTER EQUIPMENT LIST

The new second level undervoltage relays for the Class 1E 4.16-kV

Buses 23-1 and 24-1 are classified as safety-related. The Master

Equipment List shouid be updated to include the device numbers for
the new relays. the Master Equipment List Update Form (Exhibit C,
ENC-QE-12.1) is included as an attachment.

COMPONENT CLASSIFICATION

The new second level undervoltage relays are classified as
safety-related. The Classification of Component Form (Exhibit B,
ENC-QE-12.1) is included as an attachment.

INSTALLATION PROCEDURES

Installation work for this Minor Plant Change shall be performed in
accordance with the CECo EIS and standard procedures for safety-related

work.

PROCUREMENT DOCUMENTS
7.1 Bill of Materials

Bill of Materials associated with conduit supports and panel
mounting apply for this Minor Plant Change. They are
specified in the conduit support drawings of the ECNs and
ERSs.

7.2 Equipment Specifications

No equipment specifications are required for this
Minor Plant Change.

7.3 Material Specifications

No material specifications are required for this Minor Plant
Change.

7.4 Equipment Requirements Schedules (ERS)

Materials other than the protective relays required for this
Minor Plant Change are specified in the ERS.
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7.5 Purchase Orders

The undervoltage relays have already been procured and are on
site. Therefore, no purchase orders are required for this Minor

Plant Change.
AC/DC LOAD TICKETS

DC Load Data forms have been completed to reflect the new
undervoltage relays (ITE-27N). The affected dc bus circuits
include other loads, therefore, the total load on the circuit is
the combination of the relays and the other loads. Thus, the load
ticket reflects the combination of all the loads on the circuit.
The data forms and load tickets are included as an attachment.

ELECTRICAL PROTECTIVE DEVICE SETTINGS

System Planning will issue the relay setting order to CECo.
Electrical/Instrument and Control group may review the relay
setting order. New relays will have the same settings.

ENGINEERING DESIGN EVALUATION (QP 3-1)

The design documents for this Minor Plant Change have been
reviewed in accordance with Quality Procedures 3.1.

REFERENCE TO CONFIRMATORY ANALYSES

10.1 Calculations

Seismic Qualification Calculation CQD-051325
Calculation CQD-510158

Structural Calculation 8900-03-EE-S
Electrical Calculation 7056-00-19-5, Rev. 12

10.2 Technical Reports

There are no Technical Reports prepared for this Minor Plant
Change.

10.3 Stress Reports/Overpressure Protection Report

This Minor Plant Change does not require a Stress
Report or Overpressure Protection Report.
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10.4 Computer I/0 Listings

No Computer I/0 Listings were generated for this Minor Plant
Change.

11.0 ATTACHMENTS

11.1 Engineering Checklists

11.2 Walkdown Checklists

11.3 ENC-QE-12.1 Forms

11.4 DC Load Data Forms/Load Tickets

Approved by: Date:

JWH:dmd
WDQC2433.EP
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ATTACHMENTS 11.1

Engineering Checklists

System Interaction

Modification Acceptance Testing

ALARA Review

Equipment Environmental Qualification Flowchart
Fire Protection Review

Exhibit A, ENC-QE-
Exhibit A, ENC-QE-
ENC-QE
ENC-QE-
ENC-QE

Exhibit A,
Exhibit A,
Exhibit A,
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Exhibit A

uop. No. _W.R. Nos. D-97548 & D-97549 ENC-QE-06.2
Revision 3
Page 1 of 4

SYSTEMS INTERACTION CHECKLIST

I. General Evaluation Yes No N.A.

A, Does this modification connect non-safety-
related equipment (piping, electrical, etc.)
to safety-related equipment? .
Documents reviewed during determination of

answer to this question;_Station Drawings

B. Does this modification result in the in-
terconnection of safety-related systems
that provide the same safety function? o X .
Documents reviewed during determination of
answer to this question;_>tation Drawings

c. Does this modification require the connection
to/interface with (ie, core holes, expansion
anchors, anchor bolts, steel beams, embedded
plate attachments, HVAC seals, etc.)
Safety-Related Structural components?

Note: Identify in "Safety Classification" and/
or "Component Classification” sections of Mod.
Approval Letter and Mod. Package. (See

Master Equipment List/Q List) X . N
Documents reviewed during determination of

answer to this question;_Structural
Calculation 8900-03-EE-S, ECN 12-00470E

D. Does this modification add equipment that
increases the floor loading? > X %
Documents reviewed during determination of

answer to this question; Structural
Calculation 8900-03-EE<S, ECN 12-00470E

E. Is this equipment to be installed in close
proximity to safety-related equipment? N o _*_
Documents reviewed during determination of :
answer to this question;Station Drawings,

ECN 12-00470E

F. Will this modification introduce any new
or revised operating modes for existing
systems or equipment? Note: If new or
revigsed modes are introduced, ensure the
equipment is evaluated for operation in
these modes and operating procedure limits
are considered. . A *
Documents reviewed during determination of
answer to this question;>tation Drawings

Calculation No. __8982-13-19-6
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Mop. 0. _W.R. Nos. D-97548'& D-97549

SYSTEMS INTERACTION CHECKLIST

I G. Does this modification effect other modifi-
cations or temporary alteration?
Documents reviewed durin determination of
answer to this question;verification with
Mod. Coord. and Temp. Alt. Log

H. Does this modification result in (or cause)

increased system or component operating volt-
age and/or pressure? Impact of increased
voltage/pressure on existing system components
(e.g., relays, relief valves) must be evaluated.
Documents reviewed during determination of
answer to this question; ABB Instruction
Manual, IB 7.4.1.7-7, Issue D

I1I. Mechanical Interaction
Have the following been considered for their
affect on nearby safety-related equipment?

A.
B.
c.
D.
E.
F.
G.

H.
I.
J.

K.

Missile Generation

Pipe Whip

High Energy Equipment

Fire in the Equipment

Primary Containment Penetrations

Secondary Containment Penetrations
Structural Loading or Alteration of
Structure (core holes, anchor bolts, ,
expansion anchors, steel beams, RVAC seals etc.)
HELB Analysis (including EQ)

MSLB/LOCA Analysis (including EQ)

Any Attachments to Masonry Walls

{conduit, supports, fire protection, etc.)
Damage to Safety-Related Equipment Due

to Seismic

I11. Electrical Interactions
Have the following been considered for their
affect on nearby safety-related equipment?

A.
B.
c.
D.
E.
F.
G.
H.

I.

0565g~-4

Cable Qualifications

Cable Separation

Additional Diesel Loading

Additional Battery Loading

Load Shed Coordination

Fault Trip Coordination
Electromagnetic Capability (EMC)
Additional Loading to a Safety-Related
AC Distribution Circuit

Damage to Safety-Related Equipment due
to Seismic

Exhibit A

ENC-QE-06.2

Revision 3

Page 2 of &4
Yes No
x X
x X
X~
—  _*x
%
— *
- *
- _*
X =
X *x
X =
. _*
X =

ENaalale
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|
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b |

|
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QE~06.2(54)
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Exhibit A

vop. N0, W.R. Nos. D-97548 & D-97549 ENC-QE-06.2
Revision 3
Page 3 of 4
YST I HECKL
Yes No N.A,
IV. Fire Protection
A. Will this modification impact the safe
shutdown analysis? . X —
B. Will this modification add significantly
to the fire loading determined in the
fire hazards analysis? x X -
c. Will this modification add a fire hazard
not considered in the fire hazard analysis? _k X —
D. Is additional fire detection and protection
required? ' x_ X -
E. Are new fire stops or fire seals required? * X —
F. Is the need to repair existing fire stops
documented? _— * X
G. Has the cable tray fill density in an
electrical fire stop been exceeded? . — X
V. Security
A. Will this modification alter barriers to allow
unauthorized access to protected or vital areas? _*_ — ,&_
B. Will this modification remove equipment that
forms part of a security barrier such as
piping, valves, that would allow passage of
small objects into or out of a vital area?l . - X
C. Will, this modification create holes in
protected or vital area barriers to
facilitate construction? * L X
D. Will this modification leave vital area
door alarms in access mode after work
completion? . —_— ;&_
E. Will this modification effect essential
security telephones/communication systems,
computer systems or lighting? _* _— X
F. Will this modification place equipment
structures or vehicles within the
isolation zones of the protected area
or within exterior "clear" zones of
sensitive facilities, such as storage vaults? x X
VI. Impact on Plant Simulator »
A. Does this modification affect any controls,
meters, recorders, alarms, CRT displays or any
other items on the Main Control Board which will )
require alterations to the plant simulator? . B j&_
B. Does this modification affect parameters which
will affect the response of the plant simulator
(e.g., auto-matic initiation interlocks,
transient responses, time delay relays, etc.)? . e j&_
QE-06.2(5)
Calculation No. __8982-13-19-6
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Exhibit A

HOD- NO- N.R. NOS. D‘97548 & D'97549 ?_NC—QE—OG.Z
Revision 3
Page 4 of &
SYSTEMS INTERACTION CHECKLIST
Yes
VII. a) Does this mod affect the process computer inputs
to SPDS? .
b) Does this mod affect the instrumentation
providing process computer inputs to SPDS? >

c) Does this

mod affect the SPDS CRT display?

d) Does this mod affect the operating limits or
values of parameters on SPDS?
e) Does this mod affect the logic for computing

parameters on SPDS?

VIII. Explain any * Marked Answers Below.
(Attach Additional Page If Necessary)

See below.

PREPARED BY:

F

allalio o

APPROVED BY:

I.C. Panel 2252-83 will be relocated to Column 39-N in the Reactor Building. It
will be mounted to the column utilizing concrete expansion anchors and

unistruts.

I.E. The second level undervoltage relays are safety-related and are connected

to the safety-related 4.16-kV Buses 23-1 and 24-1.

and Panel 2252-83 will be seismically mounted so that they will not affect
nearby safety-related equipment.

.565g-6

QE-06.2(6 - LAST)

DATE: S
w_;,l
DATE:
The replacement relays
Calculation No. __8982-13-19-6. -. e
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ALARA REVIEW CHECKLIST Exhibit A

LEVEL | REVIEW WR No. D[-97548 ENC—QE-06.5
Modification No.:WR No, D-975%49 Revision 3
Page 1 of 2

RADIOLOGICAL SCREENING

Complete Parts 1 And 2
1. PART 1: INSTALIATION Yes NO

1.1 Is any work performed inside radiologically comtrolled areas? ([X] [ ]

Comment
[If "Yes" continue. If "No" go to Item 1.6.]

1.2 Ig there a possibility of coming into contact with
contaminated liquids? {1 X}

Comment
[If “Yes" go to Item 1.5. If '"No" coutinue.]

1.3 1Is there a possibility of coming into comtact with

airborne contamination? (1 X))
Comment
[1f “Yes” go to Item 1.5. If '"No" Continue.]
1.4 1s the estimated installation dose from this modification {1 X1
greater than 1.0 man-rem (calculation below)?
Comment

Documents reviewed during determination of answer to this

question; _Conversation with station ALARA Coordinator and

S&L EPED
[If "Yes" go to Item 1.5. If '"No" go to Item 1.6.]

INSTALLATION DOSE CALCULATION

Descripti Dose Rate Rem Man-hr Dose Man-Rem
Panef:.2255st on e hr ’ ‘
2252-84 .004 200 0.8

Unit 2 Reactor
Building E1 545'-6"

Total Estimated Dose 0.8

*Panel 2252-83 will be moved to Col/Row 39-N
1.5 If questions 1.2, 1.3, or 1.4 are ansvered "yes,” this is a radiologically
significant modification. A level 2 ALARA INSTALLATION review must be

completed and attached.
Date

Prepared By:

1.6 This modification does NOT require a level 2 ALARA INSTALIATION review.

Prepared By: Calculation No. __8982-13-19-6
Revision 005

Attachment: A
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ALARA REVIEW CHECKLIST Exhibit A
ENC-QE-06.5

LEVEL | REVIEW  WR No. D-97548

Modification No.: WR No. D-97549 Revision 3
Page 2 of 2
RADIOLOGICAL SCREENING
2. PART 2: DESIGN Yes NO
2.1 Does this modification alter systems vhich contain or could [ ] (X1
contain radioactivity (e.g., liquid, gaseous, or solid rad-
waste; HVAC in contaminated sreas; postaccident recovery
systems, etc.)?
Comment
"[If "Yes" go to Item 2.5. If "No" continue.]
2.2 Does this modification alter parts or components that could (1 X1
be in a flow path leading to the reactor corel
Commment
(If "Yes" go to Item 2.5. If '"No" continue.]
2.3 Does this modification alter or add radiation shields? {1 1[x]
Comment
[If "Yes" go to Item 2.5. If '"No" continue.]
2.4 1Is the estimated additional annual operating dose from this
modification greater than 1.0 man-rem (calculation below)? (1 (X]
Comment_NO anticipated maintenance
(If "Yes" go to Item 2.5. If "No" go to Item 2.6.]
ADDITIONAL OPERATING DOSE CALCULATION
Area Description Dose Rate Man-hrs/yr Dose
Unit-2 Reactor Bldg.
E1. 545'-6" .001 Q 0

Total Estimated Dose

1f questioms 2.1, 2.2, 2.3, or 2.4 are ansvered "yes," this is s

2‘5
radiologically significant modification. A level 2 ALARA DESIGN review -
wust be cospleted and attached.
Prepared By: Date

2.6 This modification does NOT require a level 2 ALARA INSTALLATION review.
Prepared By: Date

QE-06.5(6)
Calculation No. _ 8982-13-19-6
- Revision 005
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EQUIPMENT ENVIRONMENTAL QUALIFICATION

EXHIBIT A
oo FLOWCHART/CHECKLIST ENC-QE-06.6
4.R. Nos. D-97548 & D-97549 Revision 1
NO
CAN TIE COMPONENT . 1S THE COMIONENT IDENTIFY TIE PATH AND PROVIDE
| \FFECT ELECTRICAL [ NO___  |ELECTRICAL? (oraCTIVE THE REQUIRED INFORWATIONDY
EQUIPMENT? Mecu,mc;g. rggp MPLETING THIS FLOWCHART/ x
- : BYRON/DRAIDW
(e-f ENVIRONMENTAL) / NOTE: Before signing below, the information
1 YES X required for the applicable path must be correci.
YES
s conrosent] NO_K = COMIONENT] YES ___
LOCATED INA [€—— "o\EqQ LisT?
- HARSH
NO_ |exvironMENT?
y ves X
— HAS THE
IS THE NO NO QUALIFICATION
COMPONENT — —— DATE OR
SAFETY EQUIPMENT DATE
RELATED? CHANGED?
Y X
Dmx\u\'s = DOES THE COMPONENT YES
: NVES AFFECT THE OPERATION -
OPERATING AND —1 OF A SAFETY-RELATED
ACCIDENT SERVICE € COMPO.\'RE‘?E\T?
CONDITIONS
¥ ; NO___
DETERMINE THE Jygs SHOULD COMPONENT
. OPERATING TIME BE EQ BY OTHER
ZONE DURING €| REQUIREMENTS
26 POST ACCIDENT (LE. RG L97)
2 NO
IS THE COMPONENT EXPOSED| N X -
TO A HARSH ENVIRONMENT —
AT THE TIME [T 1S I
REQUIRED TO OPERATE?
v YES
COMPONENTS
REQUIRE FULL
QUALIFICATION
TO IEEE 3231973
REVIEW QUALIFICATION REVIEW QUALIFICATION
DOCUMENTATION PER DOCUMENTATION PER
ENC.QE-2 ENC-QE-2
UPDATE/DEVELOP EQ UPDATE/DEVELOP EQ
BINDER IF APPLICABLE. BINDER IF APPLICABLE.
EQBINDERNO. EQBINDERNO._____
VERIFY INSTALLATION l '
igémfrgf PROVIDE EQ MAINT,
: & SURV. REQUIREMENTS
PROVIDE EQ MAINT. AND FILL DUT SCEW
& SURV. REQUIREMENTS SHEETS. (or EQUIVALENT)
AND FILL OUT SCEW 2
SHEETS. (or EQUIVALENT) l
INITIATE REVISION OF INITIATE REVISION OF
EQ LIST. EQ LIST.
REVISED COPY SHOULD SN REVISED COPY SHOULD
BE SENT TO APPROPRIATE BE SENT TO APPROPRIATE
EQ LIST COORDINATOR EQ LIST COORDINATOR
A
COMPLETE
PREPARED BY: DATE:
APPROVED BY: DATE:
QE-06.6(7) Calculation No. _8982-13-19-6
Revision 005
Attachment: A
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‘ Exhibit A

wop o, WR. Nos. 0-97548, D-97549 ENC-QE-C6.7
Revision 2

Page 1 of 7

FIRE_PROTECTION REVIEW CHECKLIST

Any of the questions which are answered "yes" shall be explained.
If a change to the design 1s made so that a question can be answered
"no'. then this change should also be explained.

YES* NQ* N/A
I. POST F WN_ANA
A. Will the modification alter the function X

or location of a safe shutdown system or
component as described in the safe shut-
down report?

See the attached sheet.

B. 1Is an electrical cable (power, control, X
instrumentation) being added or rerouted
or is an electrical control circuit being
modified? (If "No", proceed directly to
Question I.D. if "Yes', continue).

See the atthaced sheet.
1. Will operation of a hot or cold post
fire shutdown system be affected by
a circuit fault in any way?

2. Will potential fire induced circuit or
cable faults introduce additional
spurious operations of equipment
(e.g., breakers or valves) adverse to
safe shutdown and not previously
analyzed?

3. Dces the circuit share a common power X
source with post fire safe shutdown
equipment in a manner that degrades
the availability of that equipment?

4. Does the circuit create a safe shut-
down '‘common enclosure' problem?

C. 1If any question I.B.l through I.B.4 is
answered ''Yes'' continue. Otherwise go to

Question I.D.

1. Are the physical separation and electrical
isolation commitments in the post fire safe
shutdown report violated?

QE-06.7(6)

1% 0g-6 Calculation No. __8982-13-19-6
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Zxhibit A

ez uT. _WLB. Nas. D-97543, D-37549 ENC-QE-06.7
Revision 2
Page 2 of 7
FIRE PR N REVIEW C KLIST
YES* NO* N/A
I. C. 2. Are additional design features (e.g.,
isolation switch) or manual actions
necessary for hot shutdown?
3. Are additional repair procedures or
manual actions necessary for cold
shutdown?
D. Will this modification alter the performance X
of 1) existing emergency lighting or
2) plant communications systems necessary
for post fire safe shutdown or fire fighting?
E. Will this modification block access to or X

egress from plant areas for post fire safe
shutdown equipment operation or fire fighting?

II. EIRE HAZARDS ANALYSIS

A. Will the modification significantly alter L
the fire loading considered in the fire

hazards analysisg?

B. Will this modification create any new fire X
hazards not considered in the fire hazards
analysis?
X

C. Will this modification violate the separation
requirements of the station?

III. EIRE PROTECTION MEASURES

A. Are the fire detection or suppression systems, - X
rated fire barriers, or curbs being modified ,
or proposed? If '"No', go to Question III.B.

1. Have any deviations to applicable NFPA
code commitments been identified?

2. If a new water suppression system is
installed, is drainage inadequate?

QE-06.7(7)
1160g~7
Calculation No.  8982-13-1 9-6
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40D, N0, W_R. _Nos. D-97548, 0-97549

FIRE_PROTECTION REVIEW CHECKLIST

If a suppression system (water, gas,
foam, dry chemical) is being moiified,
are there any adverse effects of
actuation on safe shutdown equipment
(water spray, local freezing,
pressurization, flooding at lower

elevations)?

IIT.A. 3.

4. If the fire water system or a water
suppression system is altered, will
the supply from the fire water system

be degraded?

5. Is a new fire rated barrier being
installed or has the rating of an
existing barrier (rated or unrated)
been upgraded? (If so, all penetrations
should have the same rating as the

barrier).

6. Has a new curb been added? (If so,
( adequate drainage and/or retention
- capacity must be provided.)

The performance of existing fire protection
measures may be degraded by any of the

following:

Will the modification involve a physical
change (e.g., the routing of cable,
conduit, HVAC ducts, or piping; change

of ventilation air flow; change in a
structural element) to a fire area/zone
with a detection and/or with a suppression
system? (If so, the installation must not
prevent a suppression or detection system
from performing its intended function).

1.

See the attached sheet.

AT

QE-06.7(8)

Zxhibit A
ENC-QE-06.7
Revision 2

Page 3 of 7

YES®* NQ* N/A
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VY

- W.R. Nos. 0-97548,D-97549

FIRE PROTECTION REVIEW CHECKLIST

IIT.B. 2. Will the modification block access to or
reduce coverage of any of the following
manual fire protection equipment.

ooanome

hose stations

fire extinguishers

fire protection control panels
fire system valves

manual pull stations.

3. The following types of modifications may
affect the performance of a barrier to

fire:

a.
b.
4 a.
b.
5. a.

1160g-9

Does this modification affect the
protective coating on structural
steel?

Will this modification involve an
alteration to any of the existing
fire barriers through the install-
ation, removal, or modification of a
penetration or penetration seal?

i. fire doors
ii. pipe and HVAC ducts penetration
seals
iii. fire dampers
iv. electrical penetration seals of
trays, conduits, risers
v. access openings

Will the modification route cables
through cable tray fire break
(Dresden only)?

Do modification design drawings
reflect the passage of cables through
(not around) cable tray fire breaks
(Dresden only)?

New cables do nqt pass . through fire breaks

Will the modification réquire the
disturbance of a cable tray wrap?

QE-06.7(9)

Calculation No.

Ixhidiz A
INC-QE-06.7
Revisicn 2
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Zxnibit A

D W.R. Nos. D0-97548, D-97549 INC-QE-06.7
Revision 2
Page 5 of 7
IRE PROTECTION REVIEW CHECKLIST
YES* NQ* N/A
ITI.B. 5. b. Does the modification invelve X
rocuting items above fire-wrapped
conduits or cable trays or their
supports.
6. Have curbs, docr sills, ramps., in tray X
water stops, waterproofing, etc. designed
to contain flammable or combustible
liquids or water from suppression systems
been altered?
7. a. Has smoke removal capability been A
affected?
X

b. Will the modification affect the hold
time or concentration of a gaseous
suppression system?

Iv. CONTROL OF COMBUSTIBLES
A. Identify Fire Zone(s) associated with this
change. 1.1.2.3
B. Identify fire protection documentation which might be affected
by this change:
FIRE ZONE SER DEVIATION/ SAFE SHUTDOWN FHA
——— EXEMPTION ANALYSIS
1.1.2.3 3.2.2 3.5.4.3 4.2 4.2.3
C. Does this change involve an increage or
reduction of fixed combustibles
(including electrical cable) in anv Zene
identified in A? X
If YES. identif~ per the f.ll uing % ible:
If NO, proceed to D.
QE-06.7(10)
‘Loug-10 Calculation No. __8982-13-19-6
Revision 005
Attachment: A
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Ixhibit A

MeD. 0. W.R._Nos. 0-97548, D0-97549 ENC-QE-06.7
Revision 2

Page 6 of 7

FIRE PROTECTION REVIEW CHECKLIST

FIRE ZONE EQUIPMENT COMBUSTIBLE QTY HEAT CONTENT HEAT LOAD
(EI) _BTU/ET BTU
1.1.2.3 Electrical Cable Insulation 12 1612 19,344*

* This is negligible compared to existing heat load of 2.1 x 108 BTU. FHA need not
be revised.
i ) . IES* NQ* N/A
1. Is fixed combustible heat load higher than

that identified in the Appendix R SERs
and/or Exemption Requests? X

If YES, attach NRC submittal. Applicable
portion of work may not proceed until NRC

approval is granted.

2. Provide FHA text revisions here and submit
to Maintenance and Station Support Fire Protection Group

for concurrence prior to installations.

3. Provide technical justification and answer
the three 10CFR50.59 questions for the
revised heat load.

Does this change require any estimated temporary increase

D.
in combustible heat loads (i.e., during
installation and testing)? X
If YES, inform the Station Fire Marshall through the Mod
Approval Letter for concurrence and appropriate
administrative controls. '
FIRE ZONE EQUIPMENT COMBUSTIBLE QTY HEAT CONTENT HEAT LOAD
QE-06.7(11)
_ Calculation No. _ 8982-13-19-6
1160g-11 Revision 005
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MOD. n0.  W.R. Nos. D-97548. D-97549 _ _ ENC-QE-06.7
Revision 2
Page 7 of 7
FIRE PROTECTIQN REVIEW CHECKLIST
YES* NO* N/A
V. DOCUMENTATION MAINTENANCE
A. Does this modification change a fire protection X
commitment to the NRC or change a justification
in an approved Appendix R exemption or deviation?
B. Is a revision to the Fire Protection Report or X
Safe Shutdown Report or a supporting document
necessary (e.g., hydraulic analysis)?
C. Is a revision to NFPA code deviation report X
necessary?
D. Will this modification require a revigion to X
the fire protection drawings?
(Dresden and Quad Cities only.)
E. Will this modification change plant conditions X
as currently described in the Fire Hazards
Analysis?
F. Will this modification impact any other part X
of the fire protection documentation not
addressed in Questions A through E above?
G. Will the modification impact the Station's X
Pre-Fire Plans?
H. Will any question answered "YES'" in Section X
I, II, III, or IV above impact the Fire
Hazards Analysis, Pre-Fire Plans or
Fire Protection Drawings?

x* Any of the questions which are answered "yes' shall be explained. -
If a change to the design is made so that a question can be angwered
"no'', then this change should also be explained.

PREPARED BY: DATE:
APPROVED BY: DATE:
QE-06.7(12 - LAST)
Calculation No. _ 8982-13-19-6
Revision 005
1l6vg-12 Attachment: A
Page _A39 of A72

Exhibit A




W.R. Nos. D-97548 and D-97549
Page 1 of 1

Attachment to ENC-QE-06.7, Exhibit A

Following are the explanations related to the questions answered "Yes" in the
fire protection review checklist:

[.A.

I.B.

II1.B.1

WDQC2433.EP

Second level undervoltage relays for 4.16-kV Buses 23-1 and 24-1
will be replaced. Panel 2252-83 with undervoltage relays for Bus
23-1 will be relocated to a new location within the same fire
zone. The new relays will provide the same safe shutdown function
as the existing ones.

A control cable will be routed to the new location of Panel
2252-83. None of the electrical control circuits will be altered.
The cable routing will be confined to one fire zone. The new
cable routing will not block the access to or the function of any
fire detection or protection equipment.

The Minor Plant Change does involve routing of new control cables
from Bus 23-1 to the new location of the panel. Existing cables
from the old location of the panel to Bus 23-1 will be removed.
Since the new location is within the same fire zone, no fire
boundaries need to breached. -

Calculation No. 8982-13-19-6
Revision 005 -
Attachment: A

Page _ A40 of A72
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ATTACHMENT 11.2

Walkdown Checklists

Designer’s Walkdown
Installer’s Walkdown

Exhibit C, ENC-QE-62
Exhibit D, ENC-QE-62

Calculation No. _ 8982-13-19-6

Revision 005
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;o1=10-82 4 1482 31534223202822~ SIRGENT & LUNDY:® 2

y:CE00 Cresden ENC PM
Exhibit €
ENC-QE=62
ég:::.§°g!27
. ’
| |
DESIGNER'S WALKDOWN-PARTICIPANTS
- #ii
3 _geit st oo
Statien- Unit Systes| Modification Number
Modification Description: zﬁzéawmwf‘% o/ Se cond li;a/e,f u,,.ze,.%,tz‘aje,
Pazticipants T oaeer _oldr
_ Name (Plesse Print) . ___ Firn/Deoagtment | __ Phone
Qs (ocpas (A, | YD 8 R
Ics.ﬁ Riveps 2, | L T8 _a5¢Yy
B NACR Vet LA el 297
Seer Scuces ¥ CoC. Dessomy MM 3995
_Seper Tepmil _Qﬂe_mgfﬁi 2 /Y
Koy [ 4 Vors~ - Cs?, L2285 _010: A Y9
-,
% See LasrT Paus < R&soco nos E?.noab T
Walkdown Ingtructions i

1. The designer (Station or NED) i»s re:#an:ibla for azranging this
walkdown and notifying participants, and coordinating this
activity with NED, : |- I

2. The assigned Station representative is res onsible for arranging
all necessary accegs clearances and notifying Station walkdown

articipants. : i

3. e Degsigner is responeible for preparing the Designer's.
Walkdown Checklist (to be complated fully -- N/A in advance as
appczopriate) and for recording walkdown observations.

4. Each observation should be clearly identified, inclhding
location, such as building, room number, elnvation.splant

coordinates, etc. |

Clarifying photographs or sketches should be utilized when

appropriate, .

Individual observations should ngt bel lumped into single entries.

The Dozifncx is responsidle for the rflolution of all

obgervations. - i |
Copies of previocus walkdown checkligts with attachments shall be

provided for subsequent walkdown reference.
The Dc:ignor't Walkdown checklist shall be included|in the

applicadble Project Plan.
QE-62(15) 1

W @ ~Nee W

Calculation No. 8082-13-19-6

Revision ,_____QQ_Q.A.-_——
Attachment: ___ A
Page __Ad42 of _A72
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SENT BY!CECO Dresden ENC FM  ; 1-10-82 : 14:53 §1594229202922~ SARGENT & LUNDY:# 3
Exhibit ¢
i ENC-QE-62
f Revision 2
; Pn*e 2 08 7
| ! .
f
| ; |
i |
DESIGNER'S WALKDOWN CHYCKLIST !
DATSYS }
Modification Number: _O%315¥9 |
i

Is resolution
Walkdown Questions Yes No N/A (trequirgd;
es or No
1. Are there tgocial work area access | l
roblems? (Bulky or heavy equipment, A/
imited access of work spaces, etc.) A o
2. Do work areas require special |
considerations for construction, ;
operation, or maintenance? :
(Respirators, tcnzo:ary work ; !
enclosures, radiation access, ! !
-ecurity, job specific radiation f ‘
work permits or cleazances.) ; D ’ A/o
; :
3. Is there need to temporarily ; l
remove grating, handrails, structural |
steel, conduit, tubiag, piping, . !
supports, equipment, or instruments to! j /L7
facilitate final installation? { X ! o
|
Yo Zamovy
4. Is there need to permanently remove :i::n "
grating, handrails, structural steel, f »> ";: s
conduit, tuhin!. piping, supports, ; Neoraso
equipment, or instruments y S uUTPaRT>
to facilitate final installation? .4 ;
5. Do design or work complexities :aqui:e!
special installation or testing i
procedures? (Special vendor ! N
installation cequirements?) — X o
6. Do other modifications affect the work
areas, creating potential
interferences? J— X U ©
- Caiculation No. __8982-13-19-6
QE 62(16) Revision 005
Attachment: A
Page __A43 of AT2
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Pt

VICECO Cresgen ENC FM 5 1=10-82 5 14153 31534229202922~ SARGENT & LUNDY: & 4
Exhibit C
ENC-QE~62
Revisgion 2
?l;! 3 0 7
)
0784 f
Medification Number: _gﬁiz;zt? i
| |
) | i I8 resolution
Walkdown Questions .+ Ias No required?
: (Yes or No)
7. Will temporary shielding be :equi:ed? — __&, —_ Ué
| l
8. Will permanent shielding be raquired? X, | MNa
3. Will the design increase radiation/ . !
contamination levels? X /L}o
10. Will the design increase radistion/
contamination spread? ; X A/ 5

i1, Is instrumentation or operating cqulpfnn,t

located to minimize installation and

é
|
i
| Mo
|
|
i
|
|
|
|

operating personnel radiation exposure? X
|

12. Are alternate designs feasidle to reduce . AJBV'°7’fg"*L'
potential radiation exposure? ; X, Rabrano

o Ex Posu2l

13. Does the routing (conduit, tray, pigih;.
tubing) provide the clearest route | .
relative to installing supports,
restraints, ete? | | A Mo

!

14. Does the dui’n provide for efficient (s-‘”'
maintenance of existing equipment/ ! Resewu rmon
system? X Rscans v

15. Does the desi ide for efficient ey

. Does the design prov or efficlien 1
maintenance of nevw equipment/systea? X g"f:::?,w
Ser
16. Does the design provide for efficient “[E grkovy IR

operation of existing equipnontllyltaf? . 2atons

QE-62(17)

0233g=-17

Calculation No.| _ 8982-13-19-6
Revision 005
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SENT 3Y:CECO Dresden ENC PM & 1-10-82 1§ 14:54 31584228202822~ SARGENT & LUNDY:# 5

EXhAibit C

ENC-QE-62
Revigion 2
Page 4 of 7
' !
DAY
0 975Y?

Moditication Number:
' i

Is cesolution
Igs No N/A ; required?

|
|
i
Walkdown Questions ’
|

(Yes or No)
|
| | S sm
17. Does the design provide for efficient | R ESeLvTION
operation of new equipment or systems? A | Rocond "
18. Does the deesign provide for efficient |
testing of new equipment or systems? f No
19. Does the design provide for efficient ' a
testing of existing equipment or systems? X ____ A,
; |
20. Does the design provide for efficient | { Ne s
ISI of new equipment or systems? . Foliy L"’t&%’m v
‘ , :AD DX ftrd
| =
21. Does the design provide for efficient ! X 5o = T
ISI of existing gquipncnt or systeas? ; ;ﬁ?‘éﬁfﬁm a3 (1t
i ) 4 A
22. Are flammable materials being added f
to the area? | X Ko
23. Does the equipment being installed orx
alta;ad increase fire hazards in the X i Ma
area _

24, If the equipment is safety-related, do
fire hazards exist in the area which may
impair its operability? X /U,,

25. Are fire barciers being breached by th '
design? | ’ A Mo

26. Are security barriers bdeing breached '
by the design? — _X — /Ua

a8

Calculation Ng. __8982-13-19-6
QE-62(18) Revision 005
Attachment: | A
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s=Nl dY:URCD UresGen =NG #M 5 1=1U=92 ; 14154 3164229202922+ SARGENT & LUNDY:& &
Exhibit C
ENC-QE-62
Revision 2
; Page § of 7
\ .
0q=sY8 |

Modification Number: Ny YT

Walkdown Questions

(Yas or No)

27. I? aafety-related, (s nev equipment
located i{n proximity to high energy
pipe whose failure could impair
operability due to pipe whip, jet

impingement, pressurs or temperature

conditions?

| Is resolution
© Yea No required?
l
|
|
|

X Vo

28. If new e?uifnent is a high energy
system, is 1t located near gafety-re

aquifnont whose operability could be

inpaired due to failure of the new
equipment? .

x f Moo stv puovy
lated LIS Ner raH
L BRERLY SYsred,

; X

|

g

29. 1f the nev equipsent is satety-related,
ng non-geismic items |
located guch that their failure could|

are thers exist
impair the new equipment's gafety

i

1
|
!
{

X | o
i
|

function? ;
30. If the new equipment is non-seisnmic, Lould ! W T
~ {ts failure impair adjacent safety-related . TBcIPA
equipment functions? yore. X | Amf Desiup

| 18 Lgnemic

31. Have adequate measures been taken to
maintain required separation between
redundant equipaent?

). Mo

i
1
f
i
!
!

32. Can existing structures accommodate new |
equipment; e.g., are the existing stesl

beams to be used for supporting the
equipment gtill available?

X Mo

3
’ Ssa
33. Har all adjacent equipment been identified "R esoeu NoAl
that may affect new equipment; e.g., | o
access reguirements? X | 12uTens
|
|
lculation N 8982-13-19-6
QE-62(19) Swostil
Attachment. | A
0235(-19 Page _A46 | of A72




22N OTeLmUY LTESIEN NG FM poTm=iU=9Zg 5 1439y 91594229202922~ SARGENT & LUNDY: % 7

Ixhibit ¢
| ENC-QE-62
5 Revigion 2
| Page 6 of 7

U

02154%
Modification Number: D 4

1
| Is| zesolution

Walkdown Questions Jes No N/A | required?
‘(!u or No)
34. What are Installer's requirements, e.g. p+,,_ &l
types of installation d:a.winfl. special 1-‘~I'oaqvos an)
installation equipment, partial modifi- 12t sou &~ p
ci:atiorlxlrc uizements az?:d modification v, o R S A
nstallation gequence !
. REGUY | R 5013,
: |
| ' |
25. Is interface information available, e.g. i
tie-ing? ¢ X Mo
36. Are spares available, e.g. |
penetrations? j A i/Uo
= z
37. Is electrical and I&C information avail- f
able e.g. spare/correct size MCC | ' ‘r ”
compartment :X 1& [
_
38. What are Station practices - electrical,. !.,Ez,'fz’m'&ﬁt‘
I&C, piping and structural? X LR TUA4L
' |
| R&wAYs
J9. What are varehouse inventory stock ; ! 7
items? y [ X fue.mg, Beug
: A CTRUY
. ) | H
40. Does design provide appropriate | | |
tolerances? — — i /o
{
41, Have guthl modification packages been .ﬁ".: gn 7S]
scoped properly? X AG 5.

47. FTor electrical modifications, do the i
dnwin?c reflect actual field ingtalled |
conditions for all terminal fointa vhich ] ; )Vo
will be utilized for the modification? _&_, —

Note: Develop sdditional or revised questions depending on the
modification scope prior to conductinf the walkdown. .
Calculation No 8982-13-18-6

isi 005
Q2-62(20) e A
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o=N1 3YiCELU Uresden cXC PM ¢ '=10-32 1 14:5% §1534728202922~

SARGENT & LUNDY:# 8

Exhibit C

ENC-QE-62
Revision 2
| age 7 of 7
'g
R e ISEIEIIIIEI! RFCORT
0 7SYE |
75 :
Modification Number: o ! !
| |
| |
Question Observation Question Resolution
No. (Attach Sketch No. (A‘:tuh Sketch

i

|

* AT‘" THE TIME oF THeE DQIIAA)B'R‘.S. UJA-;LA-L-DOMJ/‘J

THE JMSTALLBIZ. tOAS NoT KNowWN. Uo; € rt-rr04

MATRLTBVANCE LROVEP wWhAS Aumc.a—m.a-— m Lo ALK,
Dowsrl rHE peEstahh. o HAD ?_e‘auﬂm )Ssm: Swers

Avd Jerry TJorsewt ™ /ubzrﬁwucbewrz.r sw&u& Sow A
THE CornlEPrope. PEZcuN 1o o6 (& rn—er/ucu,)

!

LOCATIIAN  oF THE SrcLofd LALOVCD M P AT THE
MAW W OLd” oF o rreR. (SROPMan[— oR re eweLas R
178 8217,  Jrmg LWAS ALS e /z,a'zzé.)a'im or KugrA Ll
FROM A0 oPGRATTONS STMLD Porn) I A e | TR e
IR Dtveposp s OER s &m@u S‘Kmm o~ rvd
pEO &I, I?aﬂ-f 'sz,g-u-:, AnlD 1.4-)/.'5" vy Y
FAMIL M. il THE REPLACEMEI IS o) Leoer 3
So IMNE LOETHT1CEY LiRrAg 4‘“"5 AOT g ul»rpa/enwr 12
REVIGY RETAVSE 1P s O L-!’lJr?C.Arbg T Jrti
0 Lw.r 35 zyﬁan-cmw,/?‘!. i

|

Owv //3 a2 Y S..,,,.,A CorI e ME YO SAY ME AR NO
PRORLEM Wiry T~ LUm Lochrrn oF rys— - YO8 . g
FRM  MAWTIIANCE OF B0 mmm i ¢ vl Aosa/ R |

O frfer I conrterss Lotk r-Afrst THa™ /unI;mc:.mwzr
LoecArzesy SHOULD Sé’ Ne pegau»y FRom /ML\ OPERATTIING
ZIRD Aoy

Calculation NoI 8982-13-19-6
QE—GZ (2 1) Revision 005
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ATTACHMENT 11.3

ENC-QE-12.1 Forms

Classification of Component Exhibit B, ENC-QE-12.1
Master Equipment List Update Exhibit C, ENC-QE-12.1

Calculation No. __ 8982-13-19-8

Revision 005
Attachment: A
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Exhibit B
ENC-QE~-12.1
Revision 3
Page 1 of 3

W.R. Nos. D-97548 & D-97549

CLASSIFICATION OF COMPONENT

Directions: To complete this form, provide written documentation
and specific reference(s) for each item. (A Yes, No or N/A
answer without a written explanation is not acceptable.)

A. EVALUATION

*1. Identify the system and system classification of the
component to be classified.

The second level undervoltage protection for Class 1F 4.16-kV Buses
23-1 and 24-1; Safety-Related.

2. List the components equipment identification number or
stores item number as applicable.

127-3-B23-1, 127-4-B23-1, 127-2-B24-1, and 127-4-B24-1

3. Identify the pertinent documents required in describing the
operation and required safety function of the component.
(Drawings, P&ID's, Wiring Diagrams, Technical Manuals, etc).

Technical Specification DPR-19, Section 3.2, Table 3.2.2; Updated Final
Safety Analysis Report. Section 8

4. Identify the failure modes of the component and the effects
of a failure on the safety-related system.

Failure of the second level undervoltage relays will result in long-time

degraded voltage condition at 4.16-kV Buses 23-1 and 24-1; other

undervoltage protection devices are in place to protect these buses.

*5. Do any of these failure modes prevent the system from
performing its safety-related function?

Yes. This failure is a design basis of the Updated Final Safety
Analvs15 Renort

0248g-12 QE-12.1(12)
Calculation No. ___8982-13-19-6
Revision 005
Attachment: A
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Exhibit B
ENC-QE-12.1
Revision 3
Page 2 of 3
W.R. Nos. D=97548 & D-97549
CLASSIFICATION OF COMPONENT

6. Must the component maintain the pressure boundary of a
safety-related system.

No.

*7. Would leakage prevent the system from performing its safety
related function?

N/A

*8., Is the component required to function to ensure the proper
operation of the safety-related system?

Yes. Whén offsite power has a degraded voltage, the second level under-

voltage relays ensure the transfer of the safety-related Buses 23-1 and

24-1 to the diesel generators.

9. Identify special requirements or documentation required for
purchase or installation (e.g., Certified Material Test
Report, Certificate of Compliance, Environmental
Qualification, etc.)

Seismic Test Report, Certified Test Report for Dielectric and Surge

Withstand Capability

10. List the persons contacted to discuss the components
function and/or operation.

Name Date Comments
N/A

* These items must be evaluated, other items are for
documentation purposes. The answers to these questions
essentially determine whether the component should be
classified as Safety-Related or Non Safety-Related.

QE-12.1(13)

0248g-13
Calculation No. _ 8982-13-19-6
Revision 005
Attachment: A
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Exhibit B
ENC-QE~12.1
Revision 3
Page 3 of 3

W.R. Nos. D=-97548 & D-97549

CLASSIFICATION OF COMPONENT

B. CLASSIFICATION OF THE COMPONENT

From the results of this evaluation, it is concluded that
the component is:

NON SAFETY-RELATED
Component malfunction does not prevent the proper operation
of the safety-related system. However, since these

components are used for Fire Protection Systems, these
components are classified as Regqulatory-Related.

X SAFETY-RELATED

Component malfunction prevents the proper operation of the
Safety—-Related System.

Prepared by: Date:
Approved by: _ Date:
QE~-12.1(14)
0248g-14
Calculation No. __8982-13-19-6
Revision 005
Attachment: A
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Exhibit C
ENC-QE-12.1
Revision 3
Page 1 of 2
W.R. Nos. D-97548 & D-97549
MASTER EQUIPMENT LIST UPDATE
(SAFETY-RELATED CLASSIFICATION LIST UPDATE)
MECHANICAL/ELECTRICAL
COMMONWEALTH EDISON COMPANY
Dresden UNIT: 2 DATE: 01-15-92
DESCRIPTION SAF £ CODE DATA REFERENCE MFR
EID Number cLs q DRAWING cob MODEL NUMBER SOURCE
SEC YEAR cc
127-3-B23-1 _Second Level SR 126-2334 A738 | ABB ITE-27H
Undervoltage Relay (CAY. NO. 411T4375-L-HF-DP}
197-4-823-1 Second Level SR 12£-2334 A738 | ABB ITE-27N
Undervoltage Relay {CAT. NO. 41114375-1-HF-0P)
| 127-3-824-] Second level SR 12£-2334 A738 | ABB ITE-27N
Undervoltage Relay {CAT. NO. 41]174375-L-HF-DP)
127-4-B24-1 Second Level SR 126-2334 A738 | ABB ITE-27N
Undervoltage Relay {CAT. NO, 4}174375-1-HF-0P)

WDQC2433.EP

Prepared by: ﬂ Qg . %f"/

cnww
(74

Approved by:

QE-12.1(15)




ATTACHMENT 11.4

DC Load Data Forms/lLoad Tickets

Undervoltage Relay 127-3-B23-1
Undervoltage Relay 127-4-B23-1
Undervoltage Relay 127-3-B24-1
Undervoltage Relay 127-4-B24-1

Calculation No. __8982-13-19-6
Revision 005
Attachment: A
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smmuuunﬂj ELECTRICAL LOAD MONITORING SYSTEM (ELMS)

SAFETY RELATED 0C LOAD DATA FORM PAGE_[-_OF.‘.'I_.
ves®@ v

........................................

[TEM DESCRIPTION DATA NOTES

o | LOAD: NAME  # wist,

%
.
'
N
[
a
L\ |

- | LOAD" STATUS (E.N- OR W) M

INRUSH CURRENT - AMPS

INRUSH QURATION - SECONOS

“E | CONTINUOUS. LOAD: CURRENTS - AMPS «05 Amps

TME LOAD: STARTS. - MM, 9 ’ O’O

*6: | LOAD: DURATION = MM, ss 1140} lo|g
H | SOURCE BUS OR PANEL g1 Ibizls{T Jelvie] [l | [ [ 1]
1 | SYSTEN CO0E
M | MGDIFICATION NUMBER | 1]
N | CABLE NUMBER

SCURCE OF DATA EXCEPT AS NOTED:
Mode! #ABB T TE 37N

cAT. Mo, 4| |THITS-HF
From ABB Tnsirvcrons I B T4.171.7 (ISSUE D)

CorHrol :InPV+ CU(r¢”+ = .05 AMfS' (MAK)

et G A Y, L.

"DATA FORM PREPARATION DATA ENTRY INTO (ELMS)

DATE PREPARER EVIEWER |REV.| DATE PREPARER REVIEWER REV.

1/9/92] . o0 (e 7 S ALY | o

Gorosietiadiio 008213100
F1068F 08-88-K Revision 005
Attachment: A

Page __A55 of AT2
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£l

smmmm“ ELECTRICAL LOAD MONITORING SYSTEM (ELMS)

L]
SAFETY RELATED DC LOAD DATA FORM pace S or 4.
ves®d  n{d
STATION:, DRESDEA UNITs @ PROJ.NO. : § 98- S8
DATA NOTES
L1a={4l=glal2|-]1

8| LOAD' STATUS (E.N OR W) M

INRUSH CURRENT - AMPS

]

¢

0 | INRUSH OURATION - SECONOS
T

'CONTINUOUS: LOAD:.CURRENTS - AMPS| 05 Anmps.
P L TIME LOAD: STARTS.. - MM, 38 ol.lolo
<G [ LOAD: DURATION =~ MM, s , 4l0]. lola
H_| SOURCE BUS OR PANEL Al o[ TPl Al TTTTT]

I | SYSTEM COOE

M | MODIFICATION NUMBER HEERR

N | CABLE NUMBER

SCURCE OF DATA EXCEPT AS NOTED:
Model #ARB I TE 27N

CAT. Mo, 4| TH3ITS-HF
From ABB TITnoirvcmons I B 74.17.7 (ISSUE D)

Conrol Inpm" Current = ,05 Amps. (MAX)

DATA FORM PREPARATION DATA ENTRY INTO (ELMS)

0ATE PREPARER REVIEWER REV.] DATE PREPARER REVIEWER REV.

ERE W) % )fg AV | o

W T LICLIET - :
: I
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SARGENT&NNMJ ELECTRICAL LOAD MONITORING SYSTEM (ELMS)

SAFETY RELATED 0C LCAD DATA FORM PAGE ,»?,,OF.‘./..
vesd  no(
iy, CECo STATION:,_DRESDEA UNITL. S _. PROJ.NG.: 398L- 58
I TEM ODESCRIPTION DATA N NOTES
TR [SLOAD NAME - - e L2]1]=13]=Ig8lalA-]1
8> | LOAD® STATUS. (E.N OR M) M .

C | INRUSH CURRENT - AMPS

0 | INRUSH DURATION - SECONDS

= E] CONTINUOUS: LOAD:.CURRENTS - AWS| o O

PS

SR .TIME LOAD: STARTS. M4, 39 Ql,
G '['LOAD:DURATION ~ M4 ss )

mQQ_:!I?
o IO R

e
P!

F
G |

H | SOURCE BUS OR PANEL T aluls| (28l TTT]
I | SYSTEM CODE

M

MODIFICATION NUMBER HEEE l

N | CABLE NUMBER

SOURCE OF DATA EXCEPT AS NQOTED:
Model! £ABR T TE -2.7A

CAT. Mo, 4 ITHITS-HF
From ABB ZInsirvcrons I3 TJH4.1.70.7 (ZIssoe b)

Cordrol Irput Current = .05 Amps. (MAX)

R e SR T U

DATA FORM PREPARATION DATA ENTRY INTO (ELMS)

DATE PREPARER REVIEWER REV.| DATE PREPARER REVIEWER REV.

1/9[492 Lo Tlyre Iﬁ‘{/ﬂjj o

me,a £
Reyision 005
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SARGENT&LUNDYH ELECTRICAL LOAD MONITORING SYSTEM (ELMS)

SAFETY RELATED OC LCAD DATA FORM PAGE j{,cr,‘_/__
ves®  wn(d
oy, CECo sTaTIoN:,_DRESDEA UNIT: S, . PROJ.NG. : 8 9L -58.
ITEM DESCRIPTION DATA NOTES
» CLOAD: NAME: -~ i [&]=14]=I8a =11 |

| LOAD" STATUS (E,N- OR W) M

INRUSH CURRENT - AMPS

8
c
0 | INRUSH OURATION - SECONDS
€
=

~E22f CONTTNUOUS: LOAD: CURRENTS - AWPS| + 08 AMPS
~F J.TIME-LOAD STARTS.-MM. 33 Q[- olo

G | LOAD  DURATION '~ MM, ss =& 410]. 0]

H | SOURCE BUS OR PANEL B lelels] [eluls =l T T T ]

I | SYSTEM COQE

M | MODIFICATION NUMBER BEREEE

N | CABLE NUMBER

SOURCE OF DATA EXCEPT AS NOTED:
Mode!| #ABB T TE -27AN

CRAT. Mo, 4| |THITS-HF
From ABB TITnostrucmoans I B T4.170.7 (Issue b)

Condrol Irput Current = ,05 Amps. (MAX.)

DATA FORM PREPARATION DATA ENTRY INTO (ELMS)

OATE PREPARER REVIEWER REV.{| OATE PREPARER REVIEWER REV.

3

1f7/92 /(/J /‘gqrc.. [2/4_,12/ O
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JATE & 21-09-32 &% SARGENT & LUNDY -- ELMS-LC VER 1.20 %=

UTILITY @ CECO FROJECT HO. 89382-358
STATION @ DRESDEMAFILE: D2DSYL5.M14 2nd Level UW) UHIT NO. 2
DC LOAD TICKET
BB I NI 06 I U006 I U 0O I O IO E U6 I U606 066 0K U U060 3 O

BATTERY NAME : UNIT 2 123VDC  BATTERY NOMIMNAL VOLTS = 1235.0

%% Record number = 39 »x#%

LOAd NAME cewnssacecearnavssss 4KV BUS 23-1 MN 10F4

Status (E4My 0or M) sevevanea. (Existing, New, or Modified)
Inrush current — anps c.eeeee 32.749

Inrush duration - S€C ..su..s S

Caoant load current - amps .... 2.749

Time load starts - MM.ss .... .00

Load duration - MM.ss ....cuw. .10

Source bus or panel ......... KB BUS 2 CKT 2

System code .eecevevccnconans
Source of equipment data .... CALC 703800 13-5

Drawing or other reference .. 12E-2322
REViSiON .teevevvecvsssvannsna
Modification s.ceeececavnocas
Cable number ....ccvevencaens

( ROUTING:

COMMENTS :

e, No. 0% 0929 -2

Rev.m e
PREPARED BY: ;f /.é,ﬁa_/ Page PLF
898D

Proj/No.
REVIEWED BY: 7/5/)45/ idh
—-——"‘-—
APPROVED RY:
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+iILiTY ¢ QGO PROJECT NO. 5982-33
STRVICN ¢ DRESDENCFILC: DADTYLE.PLIZ Znd level UW GHIT NO. 3

LC LOAD TICKET
AR R R AR AR AR AR SRR R A AR AR R R R R SRR R SRR AR AR RN AR RN RN
BATTERY HarME @ UHIT 3 123UDC BATTCRY NOMINAL VOLTS = 1285.0

wi% Record number = 56 rEw

LOAE AN svesasswsvananasenee 4KV BUS 24-1 MN 10F4

Status (E,Hy OF M} teeveonees M {Existing, Hew, or Modified)
Inrush curvent =~ AMDS seaswnee 33.440

Inrueh duraticon - S8C veseces ]

Cont load currant - amps ... 3. 440

Time load starts - MMiss .... .00

Load duration - MH.3s J...ane .10

Source bus or panel L...vee.. 2E-1 CKT 4
SYSLEN COU@ vevvvsonunsvavnnn

Source of equipment data .... CALC 705600 19-5
Drawing or other reference .. 12E-2&5EE
Fevision seecesvescensanaanns

Modification ceevvwmscennoaas

Cable "mUMDET .ceevecvaassanas

ROUTING:

Ca No. 705% -20-/7-51
Rev. /\bw te

Page *thi
'Prajéla. 982 -3¢

COMMENTS

FREFARED BY: /ft /{9 ] /XP«L”"/
REVIEWED EY: }7//5_' , /W

, qu———" Calculation No. __8982-13-19-6
IFPROVED BY: yAE 7 Revision 005
- Attachment: A
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Proposal forv

+160 Volt Switchgear

For 4000 volu Auxiliaries, Cont.
Dresden Unirs 2 and 3

K-2175
R

Name of Bidder:_ Guncral Electric Company

SWITCHGEAR DATA. Conc.

H. Percentage of water absorbed in bus sup-
ports per ASTM Test D570 (plastic) ot

XX XEXOEEHIKXK. - -« - ... DR o

I. Minimum clearance between buses:
a. Phase-to-phase................ (inches)

"b. Phase-to-ground............... (inches)
J. Bus spacing center-to-center.....(inches)
K. Tap spacing center-to-center.....(inches)
L. Type and description of bus joints.......
M. Size and material of main bus............

N. Size and material of ground bus..........

0. Watthour me;er.. ..... Cesesuasareseeesanas
P. Circuit breaker control switch...........
Q. Overcurrent relay.....c.civvennnocncnanen
R. Overcurrent ground relay.......cvv0eunnan
S. Undervoltage relay....ocveevcocccacsonsns
T. Elapsed time meter.....v.vcesvcenavecanrss

U. Potential transformer..ecoveeceneceerenns

ACCUrACY . et teteenssnssnnsscsanansosansos

V. Current transformer....cccoesnccecnccscns

ACCUTACY v cevreonrossenossssnonossasasans

W. Cubicle Space Heaters:
Watts per cubicle...coveevuiivniocanncsnns
Voltage rating........... edetiasessavens
BUS DUCT ASSEMBLIES (Furnish information for

both indoor and outdoor designs, where

different):
A. High potential withstand test at factory
on assembled structure:

60-cycle (1l minuce).....c0evvoroan. (kv)

(Inscrt all data in these columns)

1200 A 2000 A 3000 A
.05 grans
o— 4-5‘
3.0
—— 5.0 -
6.0
Boltedq, Silver plated
Alumirjum
2 X 318 Copper
Manufacturer Type
SBM
all IAC
General IAC
Electric IAavV
KT

JCS=-0
ASA.S B"Oo 1.1 8-0.2' 8‘035'

!
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Single Phase Voltage Relays
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Type 27N HIGH ACCURACY UNDERVOLTAGE RELAY

Type 59N HIGH ACCURACY OVERVOLTAGE RELAY

Type 27N Catalog Series 211T Standard Case

Type 27N Catalog Series 4117 Test Case
Type 59N Catalog Series 211U Standard Case
Type 59N Catalog Series 411U Test Case
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I8 7.4.1.7-7 Single~Phase Voltage Relays
Page 2

TABLE OF CONTENTS

Introduction.......ocaeuen ....Page 2

Precautions....... setaaan ve...Page 2

Placing Relay into Service....Page 2

Application Data.......ccnv.u. Page 4 -

Testing...ooveenan. reesrsees..Page 10
INTRODUCTION

These instructions contain the information required to properly install, operate, and
test certain single-phase undervoltage relays type 27N, catalog series 2117 and 411T;
and overvolitage relays, type 59N, catalog series 211U and 411U.

The relay is housed in a case suitable for conventional semiflush panel mounting,
All connections to the relay are made at the rear of the case and are clearly
numbered. Relays of the 411T, and 411U catalog series are similar to relays of the
2117, and 211U series. Both series provide the same basic functions and are of
totally drawout construction; however, the 411T and 411U series relays provide
integral test facilities. Also, sequenced disconnects on the 410 series prevent
nuisance operation during withdrawal or insertion of the relay if the normally-open
contacts are used in the application.

Basic settings are made on the front panel of the relay, behind a removablie clear
plastic cover. Additional adjustment is provided by means of calibration potentio-

meters inside the relay on the circuit board. The target is reset by means of a
pushbutton extending through the relay cover.

PRECAUTIONS
The following precautions should be taken when applying these relays:

1. Incorrect wiring may resuit in damage. Be sure wiring agrees with the connection
diagram for the particular relay before energizing.

2. Apply only the rated control voltage marked on the relay front panel. The proper
polarity must be observed when the dc control power connections are made.

3. For relays with dual-rated control voltage, withdraw the relay from the case and
chack that the movable l1ink on the printed circuit board is in the correct position
for the system control voltage.

4. High voltage insulation tests are not recommended. See the section on testing
for additional information.

5. The entire circuit assembly of the relay is removable. The unit should insert
smoothly. 0o not use excessive force.

6. Follow test instructions to verify that the relay is in proper working order. -

CAUTION: since troubleshooting entails working with energized equipment, care should

be taken to avoid personal shock. Only competant technicians familiar with good
safaety practices should service these devices.

PLACING THE RELAY INTO SERVICE
1. RECEIVING, HANDLING, STORAGE

Upon receipt of the relay (when not included as part of a switchboard) examine for
shipping damage. If damage or l1oss is evident, file a claim at once and promptly
notify Asea Brown Boveri. Use normal care in handling to avoid mechanical damage.
Keep clean and dry.

Calculation No. _ 8982-13-19-6
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2. INSTALLATION

Mounting:
The outline dimensions and panel drilling and cutout information is given in Fig. 1.

Connections:
Typical external connections are shown in Figure 2. Internal connections and
contact logic are shown in Figure 3. Control power must be connected in the proper

polarity.

For relays with dual-rated control power: before energizing, withdraw the relay from
its case and inspect that the movable l1ink on the lower printed circuit board is in
the correct position for the system control voltage. (For units rated 110vdc, the
link should be placed in the position marked 125vdc.)

These relays have an external resistor wired to terminals 1 and 9 which must be in
place for normal operation. The resistor is supplied mounted on the relay.

These relays have metal front panels which are connected through printed circuit
board runs and connector wiring to a terminal at the rear of the relay case. The
tarminal is marked "G". In all applications this terminal should be wired to ground.

3. SETTINGS

PICKUP
The pickup voltage taps identify the voltage levei which the reiay will cause the

output contacts to transfer.

DROPOUT
The dropout voltage taps are identified as a percentage of the pickup voltage. Taps
are provided for 70%, 80%, 90X, and 99% of pickup, or, 30%, 40%, 50%, and 60% of

pickup.

Note: operating voltage values other than the specific values provided by the taps
can be obtained by means of an internal adjustment potentiometer. See section on
testing for setting procedure.

TIME DIAL
The time dial taps are identified as 1,2,3,4,5,6. Refer to the time-voltage charac-
teristic curves in the Application section. Time dial selection is not provided on

relays with an Instantaneous operating characteristic. The time delay - may also be
varied from that provided by the fixed tap by using the internal calibration adjust-
ment.

4. OPERATION INDICATORS

The types 27N and 59N provide a target indicator that is electronically actuated at
the time the output contacts transfer to the trip condition. The target must be
manually reset, The target can be reset only if control power is available, AND if
the input voltage to the relay returns to the "normal” condition.

An led indicator is provided for convenience in testing and calibrating the :2lay and
to give operating personnel information on the status of the relay. See Figure 4 for
the operation of this indicator.

Units with a "-L" suffix on the catalog number provide a green led to indicate the
presence of control power and internal power supply voltage.

Calculation No. _ 8982-13-19-6
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I8 7.4.1.7-9 Single~Phase Volitage Relays

APPLICATION DATA

Single~-phase undervolitage relays and overvoitage relays are used to provide a wide
range of protective functions, including the protection of motors and generators, and
to initiate bus transfer. The type 27N undervoitage relay and type 539N overvolitage
relay are designed for those applications where exceptional accuracy, repeatability,
and long-term stability are required.

Tolerances and repeatability are given in the Ratings section. Remember that the
accuracy of the pickup and dropout settings with respect to the printed dial markings
is generally not a factor, as these relays are usually calibrated in the field to ob-

tain the particular operating values for the application. At the time of field cal-
ibration, the accuracy of the instruments used to set the relays is the important
factor. Multiturn internal calibration potentiometers provide means for accurate

adjustment of the relay operating points, and allow the difference between pickup
and dropout to be set as low as 0,5%.

The relays are supplied with instantaneous operating time, or with definite-time
delay characteristic. The definite~time units are offered in two time delay ranges:
1-10 seconds, or 0.1-1 second.

An accurate peak detector is used in the types 27N and S59N. Harmonic distortion in
the AC waveform can have a noticible effect on the relay operating point and on
measuring instruments used to set the relay. An internal harmonic filter 1is
available as an option for those applicaticns where waveform distortion is a factor.
The harmonic filter attenuates all harmonics of the 50/60 Hz. input. The relay then
basically operates on the fundamental component of the input voltage signal. See
figure 5 for the typical filter response curve. To specify the harmonic filter add
the suffix “~HF" to the catalog number. Note in the section on ratings that the
addition of the harmonic filter does reduce somewhat the repeatability of the relay
vs. temperature variation. In applications where waveform distortion is a factor, it
may be desirable to operate on the peak voltage. In these cases, the harmonic filter

would not be used. L. -

g
s

i

CHARACTERISTICS OF COMMON UNITS ;
+

4
Time Delay Catalog Numbers

Type Pickup Range Dropout Range Pickup Dropout Std Case Test Case
27N 60 - 110 v 70% - 99% Inst Inst 211T01x5 411701x5
Inst 1t - 10 sec, 211T41x5.~ 411T41x5

Inst 0.1 - 1 sec 211T61x5 411T61x5

70 - 120 v 70% - 99% Inst Inst 211T03x5 411TO3x5

Inst 1 - 10 sec 211T43%x5... —411T43x5

Inst 0.1 - 1 sec 211T63x5 411T63x5

60 --110 v 30% - 60% Inst Inst 211T02x5 411T02x5

Inst 1 - 10 sec 211T42x5 411T42x5

Inst 0.1 - 1 sec 211762x5 411TB2x5

59N 100 - 150 v 70% - 99% Inst Inst 211U01x5 411U01xS§
t - 10 s Inst 211U41x5 411U41x8

0.1 - 1 s Inst 211U61x5 411UB1x5

- e -

IMPORTANT NOTES:
1. Each of the listed catalog numbers for the types 27N and 59N

contains an “"x" for the control voltage designation. To
compiete the catalog number, replace the "x” with the proper
control voltage code digit:
48/125 vde /4 .... . 7
250 vde ...... §
220 vde ...... 2
48/110 vde ...... O

2. To specify the addition of the harmonic filter module, add
the suffix "~HF"., For example: 411T4175-HF, Harmonic
filter not available on type 27N with instantaneous delay
timing characteristic.
Calculation No. _ 8982-13-19-6
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Single~Phase Voltage Relays

52 o 7 S - 7 -

. 8.250 -
6.875 1.187 209.55 g sg
! 174.63 l 30 xe"'{ bt
300
[} & 127 j
f' 4875 .
g 738
: | i - .._g - ._.~-
[ 2437
T §1.9%
o) | { "1 SIDE VIEW
FRONT VIEW
219
-6- (4} 9‘s.)GDlIA HOLES
]
1 PANEL CUTOUT
i i l )
; ' Ay’
| XYY STUD NUMBERS
6.625 80.96 INCH (BACK VIEW)
768.28 DIMENSIONS ARE 7=
Figure 1: Relay Outline and Panel Drilling

i
18

Figure 2:

. ,F -
¥ 1
Y.
I CONTROL COUNTROL
12 PUOKER POWER
SDURCE
53
A ]
5
%6 l -
Typical External Connections
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single-Phase Voltage Relays I8 7.4,1.7-7
Page 7
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Figure 3: INTERNAL CONNECTION DIAGRAM AND OUTPUT CONTACT LOGIC

The following table and diagram define the output contact states under all possible

conditions of the measured input voltage and the control power supply. "AS SHOWN"
means that the contacts are in the state shown on the internal connection diagram for
the relay being considered. "TRANSFERRED" means the contacts are 1in the opposite

state to that shown on the internal connection diagram.

—-———— o —— - - — -

Condition Contact State

Type 27N Type 58N
Normal Control Power

Transferred As Shown
AC Input Voltage Below Setting
Normal Control Power

As Shown Transferred
AC Input Voltage Above Setting
No Control Voltage As Shown As Shown

- & 16D211N
‘ Std., or Test Case [

rg éa $1 of o5 wa o2 $1 %
) O1E gsmu gzmm $‘1

EXTERNAL RESISTOR SUFPLIED WITH RELAY. L__._...

off /O0n
Pickup Voltage Level \

Dropout Voltage Level

| Oon Of f
nput
Voltage. on Input Volgage 0ff -
increasing Decreasing

Start Start
Figure 4a: ITE-27N Operation of Figure 4b: {TE-59N Operation of

Dropout Indicating Light Pickup Indizating Light

Figure 4: Operation of Pickup/Dropout Light-Emitting~-Diode Indicator

Calculation No. _ 8982-13-19-6
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TIME VOLTAGE CHARACTERISTICS TIME VOLTAGE CHARACTERISTICS
TYPE ITE-S9M  OVERVOLTAGE NELAY TYPE [TE~2TH UNDENVOLTAGE RELAY
JEFINITE TINE SEFINITE Ting
12 — -2 T
Tars TAPS
e 2 1.0 s
0.8 S o {
H l
g 2 H s
-
: | ' l
» 08 » 0.8
| 3 ;
: . )
! ¥ |
o 2 oa
3 ‘ 3
2 | |
.2 0.2 ’ ’ 2
, ‘ | | |
0 et s 1 ¥} S T °s 0.2 ae o8 o.Lo 1.0 12
MALTIPLES of PICUP TAR SETTING MULTIPLES of GROPOUT SETTING

SHORY TINE Catalog Series 21TUSxxx ang A1Iylaxx SHORT TIME Cataiog Series 211T8wxx ang 411T8xxx
TIME DELAY AS SHOWN TINE DELAY AS SHOWN
HEDTUM TIME Catalog Serres 211U4XXX ang 43 1Udxxx ‘MEDIUM TIME Catalag Series I'1Tdxxx and &11Tdxxx
MULTIPLY TIME OELAY SHOWN BY 10 MULTIPLY TIME DELAY SHOWN BY 10

ASEA BROWN SOVEM ASEA SROWN SCVEM

arcn e 1884 | TS e e [Trvescesm e 1o, 100 ] ST - [ve sosaze ]

* NOT TO EXCAKR INPUT RATING

x
e ‘\ | T:,!ynlcai
LN
| N
:"' 80 1 f ' )
; |
i. \\

. C

\\

30 60 120 180 300

Frogquency ~ Hertz

Figure S: Normalized Fregquency Response - Optional Harmonic Filter Module
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Figure 6: Typical Circuit Board Layouts, types 27N and 59N
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Figure 7: Typical Circuit Board Layout — Harmonic Filter Module
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TESTING
1. MAINTENANCE AND RENEWAL PARTS

No routine maintenance is required on these relays. Follow test 1instructions to
verify that the relay is 1in proper working order. We recommend that an inoperative
relay be returned to the factory for repair; however, a circuit description booklet
cD7.4.1.7-7 which includes schematic diagrams, can be provided on request. Renewal
parts will be quoted by the factory on request.

211 Series Units

Drawout circuit boards of the same catalog number are 1interchangible. A unit is
identified by the catalog number stamped on the front panel and a serial number
stamped on the bottom side of the drawout circuit board.

The board 1is removed by using the metal pull knobs on the front panel. Removing the
board with the unit in service may cause an undesired operation.

An 18 point extender board (cat 200X0018) is available for use in troubleshooting and
calibration of the relay.

411 Series Units

Metal handles provide leverage to withdraw the relay assembly from the case. Removing
the unit in an application that uses a normally closed contact will cause an
operation. The assembly is identified by the catalog number stamped on the front
panel and a serial number stamped on the bottom of the circuit board.

Test connections are readily made to the drawout relay unit by using standard banana
plug leads at the rear vertical circuit board. This rear board is marked for easier
identification of the connection points.

Important: these relays have an extarnal resistor mounted on rear terminals 1 and 9.
In order to test the ‘rawout unit an equivilent resistor must be connected to
terminalis 1 & 9 on the rear vertical circuit board of the drawout unit. The
resistance value must be the same as the resistor used on the relay. A 25 or 50 watt
resistor will be sufficient for testing. If no resistor is available, the resistor
assembly mounted on the relay case could be removed and used. If the resistor from
the case 1is used, be sure to remount it on the case at the conclusion of testing.

Test Plug:

A test plug assembly, catalog number 400X0002 is available for use with the 410
series units. This device plugs into the relay case on the switchboard and allows
access .to all external circuits wired to the case. See Instruction Book IB 7.7.1.7-8
for details on the use of this device.

2. HIGH POTENTIAL TESTS

High potential tests are not recommended. A hi-pot test was performed at the factory
before shipping. If a control wiring insulation test is required, partially withdraw
the relay unit from its case sufficient to break the rear connections before applying
the test voltage.

3. BUILT-IN TEST FUNCTION

Be sure to take all necessary precautions if the tests are run with the main circuit
energized.

The built-in test is provided as a convenient functional test of the relay and assoc-
iated circuit. when you depress the button labelled TRIP, the measuring and timing
circuits of the relay are actuated. Wwhen the relay times out, the output contacts
~ransfer to trip the circuit breaker or other associated circuitry, and the target is
Jisplayed. The test button must be held down continuously until operation is
obtained.
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Single-Phase Voltage Relays IB 7.4.1.7~-7

pPage 11
4. ACCEPTANCE TESTS
Follow the test procedures under paragraph 5. ... ce: viwe-wime units, select Time
Dial #3. For the type 27N, check timing by dropping the volitage to 50X of the

dropout voltage set (or to zero volts if preferred for simplification of the test).
For the type 59N check timing by switching the volitage to 105% of pickup (do not
exceed max. input voltage rating.) Tolerances should be within those shown on page 5.
If the settings required for the particular application are known, use the
procedures in paragraph § to make the final adjustments.

5. CALIBRATION TESTS

Test Conn i and Te rces:

Typical test circuit connections are shown in Figure 8. Connect the relay to a
proper source of dc control voltage to match its nameplate rating (and internal plug
setting for dual-rated units). Generally the types 27N and 59N are used in applica~-
tions where high accuracy is required. The ac test source must be stable and free of
harmonics. A test source with less than 0.3% harmonic distortion, such as a “line-

corrector” is recommended. Do not use a voltage source that employs a ferroresonant
transformer as the stabilizing and regulating device, as these usuaily have high
harmonic content in their output. The accuracy of the voltage measuring instruments

used must also be considered when calibrating these relays.

If the resolution of the ac test source adjustment means is not adequate, the
arrangement using two variable transformers shown in Figure 9 to give "coarse” and
"fine” adjustments is recommended.

When adjusting the ac test source do not exceed the maximum input voltage rating of
the ralay.

ndi or:
A light emitting diode is provided on the front panel for convenience in determining
the pickup and dropout voltages. The action of the indicator depends on the voltage
level and the direction of voltage change, and is best explained by referring to

Figure 4.

The calibration potentiometers mentioned in the following procedures are of the
muiti-turn type for excelilent resolution and ease of setting. For catalog series 211
units, the 18 point extender board provides easier access to the calibration pots. If
desired, the calibration potentiometers can be resealed with a drop of nail polish at
the completion of the calibration procedure.

Setting Pickup and Dropout Voltages:

Pickup may be varied between the fixed taps by adjusting the pickup calibration
potentiometer R27. Pickup should be set first, with the dropout tap set at 99% (60%
on "low dropout units”). Set the pickup tap to the nearest value to the desired
saetting. The calibration potenticmeter has approximately a +/-5X range. Decrease
the voltage until dropout occurs, then check pickup by increasing the voltage. Re-
adjust and repeat until pickup occurs at precisely the desired voltage.

Potentiometer R16 is provided to adjust dropout. Set the dropout tap to the next
lower tap to the desired value. Increase the input voltage to above pickup, and then
lower the voltage until dropout occurs. Readjust R16 and repeat until the required
setting has been made.

i lay:
Similarly, the time delay may be adjusted higher or lower than the values shown on
the time-voltage curves by means of the time delay calibration potentiometer R41. On
the type 27N, time delay is initiated when the voltage drops from above the pickup
value to below the dropout value. On the type 59N, timing is initiated when the
voltage increases from below dropout to above the pickup value. Referring to Fig. 4,
the relay is "timing out” when the led indicator is lighted.

External Resistor Values: The following resistor values may be used when testing 411

series units., Connect to rear connection points 1 & 9.

Relays rated 48/125 vdc: 5000 ohms: (-HF models witlhy harmonic filter 4000 ohms)
48/110 vdc: 4000 ohms; (-HF models with harmonic filter 3200 ohms)

250 vdc: 10000 ohms; (-MF models with harmonic filter 9000 ohms)

220 vdc: 10000 ohms; (-HF models with harmonic filter 92000 ohms)
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ABB Power Transmission Inc.
Protective Relay Division
35 N. Snowdrift Rd.
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l k—> x To AC Test Source
l v See Fig. 9

{(-) (+)
T T ' !J Timer START Input

éosos @ @3 02 @' |

E o
%D O .sm g n@o@o | ARGENT &L\N

DC Control Source

To Timer STOP Input
FlEiC:EEX\I‘EXD
Figure 8: Typical Test Connections
T, T2 variable Autotransformers (1.5 amp rating)
T3 Filament Transformer (1 amp secondary)
v Accurate AC Volitmeter
e X
}0———- Y
P | [ ] ES
120 VAC LINE g i
Lm"! CORRECTOR | 120 VAC 120V 6.3V
(LKVA) L]
| & > * L » Z
T T2 T3

COARSE FINE

Figure 9: AC Test Source Arrangement

These instructions do not purport to cover all details or variations
in equipment, nor to provide for every possible contingency to be met
in conjunction with installation, operation, or maintenance. Should
particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred to Asea Brown
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Introduction

Appendix A

Specifications

Appendix A contains the specifications of the Fluke 45 Dual Display Multimeter.

These specifications assume:

e A l-year calibration cycle

e An operating temperature of 18 °C to 28 °C (64.4 °F to 82.4 °F)
e Relative humidity not exceeding 90 % (non-condensing) (70 % for 1,000 k€2

range

Accuracy is expressed as +(percentage of reading + digits).

Display Counts and Reading Rates

Rate Readings per Second Full Range Display Counts
Slow 2.5 99,999*
Medium 5 30,000
Fast 20 3,000
* Ohms full range will typically be 98,000 counts
RS-232 and IEEE-488 Reading Transfer Rates
Reading Per Second
Rate Internal Trigger Internal Trigger Operation Print Mode Operation
Operation (TRIGGER 1) (TRIGGER 4) (Print set at 1)

Slow 25 1.5 25
Medium 45 24 5.0
Fast 4.5 3.8 13.5

Response Times
Refer to Section 4 for detailed information.
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DC Voltage
Range Resolution Accuracy
Slow Medium Fast {6 Months) (1 Year)
300 mV —_ 10 uv 100 v 002% +2 0.025% +2
3V — 100 pv 1mV 0.02%+2 0.025% +2
3V — 1mV 10 mvV 0.02%+2 0.025% +2
300V e 10 mV 100 mV 0.02%+2 0.025% +2
1000V — 100 mV 1V 0.02% +2 0.025% +2
100 mV 1wV — — 0.02% +6 0.025% + 6
1000 mV 10 uv e — 0.02% +6 0.025% +6
0V 100 pv o — 0.02% +6 0.025% +6
100V 1mVv - —— 002% +6 0.025% +6
1000 V 10 mv —_ o 0.02%+6 0.025% + 6
Input Impedance

10 M) in parallel with <100 pF

Note

In the dual display mode, when the volts ac and volts dc functions are
selected, the 10 M€ dc input divider is in parallel with the 1 M2 ac
divider.

Normal Mode Rejection Ratio
>80 dB at 50 Hz or 60 Hz, slow and medium rates

>54 dB for frequencies between 50-440 Hz, slow and medium rates
>60 dB at 50 Hz, fast rate (Note: Fast rate has no filtering)

Maximum Allowable AC Voltage While Measuring DC Voltage or (AC + DC)

Voltages
Range Max Allowable Peak AC Peak Normal Mode Signal
Voltage
NMRR* >80 dBt NMRR >60 dBt

300 mvV 100 mV 15V 15V 15V
3V 1000 mV 15V 15V 15V
30V 1oV 1000 V 50V 300V
300V 100V 1000 V 50V 300V
1000V 1000V 1000V 200V 1000V
* NMRR is the Normal Mode Rejection Ratio
1 Normal Mode Rejection Ratio at 50 Hz or 60 Hz +0.1 %

Common Mode Rejection Ratio
>90 dB at do, 50 or 60 Hz, (1 k) unbalanced, medium and slow rates)
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A

Specifications
Maximum Input
1000V dc or peak ac on any range
True RMS AC Voltage, AC-Coupled
Resolution
Range
Slow Medium Fast
300 mv — 10wV 100 pVv
3v — 100pvV 1mVv
30V — 1mVv 10mv
300V — 10 mV 100 mV
750V — 100 mV 1V
100 mV 1wV — —
1000 mV 10 pV — —
10V 100 wV — —
100V 1mv — o
750V 10 mVv — e
Accuracy
Linear Accuracy dB Accuracy Max
Frequency Power* Input at
Slow Medium Fast Slow/Med Fast Upper
Freq
20-50 Hz 1% + 100 1% +10 7%+2 0.15 0.72 2% +10 750V
50 Hz-10kHz | 0.2% +100| 0.2%+ 10| 05%+2 | 0.08 0.17 04%+10 | 750V
10-20 kHz 05%+100} 05%+10] 0.5%+2 | 0.11 0.17 1% +10 750V
20-50 kHz 2% + 200 2% +20 2%+3 0.29 0.34 4% +20 400V
50-100 kHz 5% + 500 5% + 50 5%+6 0.70 0.78 10 % + 50 200V
* Error in power mode will not exceed twice the linear accuracy specification
Accuracy specifications apply within the following limits, based on reading rate:
Slow Reading Rate: Between 15,000 and 99,999 counts (full range)
Medium Reading Rate: Between 1,500 and 30,000 counts (full range)
Fast Reading Rate: Between 150 and 3,000 counts (full range)
Decibel Resolution
Resolution
Slow & Medium Fast
0.01dB 0.1dB
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Decibel Reference Resistance

8000 Q
1200 Q
1000 Q
900 ©
800 Q
600 Q*

500 Q
300Q
250 Q
150Q
135Q
125Q

124 Q 8 Qf
110Q 4 Qf
93 Q 2Q%
75Q
50 Q
16 Qt

*  Default resistance
+ Reading displayed in watts (POWER)

Input Impedance
1 M() in parallel with <100 pF

Maximum Crest Factor

Common Mode Rejection Ratio

>60 dB at 50 Hz or 60 Hz (1 k() unbalanced medium rate)

Maximum Input
750 V rms, 1000 V peak

2 X 107 Volt-Hertz product on any range, normal mode input

(AC + DC) Voltage Accuracy
Total Measurement Error will not exceed the sum of the separate ac and dc accuracy

1 x 106 Volt-Hertz product on any range, common mode input

specifications, plus 1 display count. Refer to the table under "Maximum Allowable AC

Voltage while Measuring DC Voltage or (AC + DC) Voltages" located on page A3.

When measuring ac + dc, (or any dual display combination of ac and dc) in
the fast reading rate, the Fluke 45 may show significant reading errors.
This results from a lack of filtering on the dc portion of the measurement
for the fast reading rate. To avoid this problem, use only the "slow" and
"medium” reading rates for ac + dc or ac and dc combinations.

Maximum Frequency of AC Voltage Input While Measuring AC Current

When the meter makes ac current and ac voltage measurements using the dual display,
the maximum frequency of the voltage input is limited to the maximum frequency of the
current function. For example, if you are making an ac current measurement on the 10 A
range, the maximum frequency of the voltage input must be less than 2 kHz.
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Specifications

A

DC Current
Resolution Burden
Range Accuracy v
Slow Medium Fast oltage
30 mA — 1 UA 10 UA 0.05%+3 045V
100 mA —_— 10 uA 100 A 0.05%+2 1.4V
10A — 1 mA 10 mA 02%+5 025V
10 mA 100 nA —_ — 0.05% + 0.14V
100 mA 1UA — — 50.05% + 5 1.4V
10 A 100 LA e — 02%+7 0.25V

* Typical at full range

Maximum Input

To be used in protected, low energy circuits only, not to exceed 250 V or 4300
Volt-Amps. (IEC 664 Installation Category IL.)

300 mA dc or ac rms. Protected with a 500 mA, 250V, IEC 127-sheet 1, fast

mA

A

blow fuse

10 A dc or ac rms continuous, or 20 A dc or ac rms for 30 seconds maximum.
Protected with a 15 A, 250 V, 10,000 A interrupt rating, fast blow fuse.

Note

Resistance between the COM binding post and the meter's internal
measuring circuits is approximately .003 2.

AC Current
Resolution Burden
Range - Voltage*
Siow Medium Fast
10 mA 100 nA — — 0.14V
30 mA e 1A 10 LA 045V
100 mA 1 LA 10 UA 100 pA 14V
10A 100 A 1 mA 10 mA 025V
* Typical at full range
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Accuracy
Accuracy
Range Frequency
Slow Medium Fast
mA (To 100 mA) 20-50 Hz 2% + 100 2%+10 7%+2
mA (To 100 mA) 50 Hz-10 kHz 0.5 % + 100 0.5%+ 10 08%+2
mA (To 100 mA) 10 -20 kHz 2 % + 200 2%+20 2%+3
A (1-10A) 20-50 Hz 2% +100 2% +10 7%+2
A (1-10A) 50 Hz-2 kHz 1% + 100 1% +10 13%+2
A (0.5t0 1A) 20-50 Hz 2% + 300 2% +30 7%+4
A (0.510 1A) 50Hz-2 kHz 1% + 300 1% + 30 1.3%+4
mA accuracy specifications apply within the following limits, based on reading rate:
Slow Reading Rate: Between 15,000 and 99,999 counts (full range)
Medium Reading Rate: Between 1,500 and 30,000 counts (full range)
Fast Reading Rate: Between 150 and 3,000 counts (full range)

Maximum Crest Factor
3.0

Maximum Input
To be used in protected, low energy circuits only, not to exceed 250 V or 4800
Volt-Amps. (IEC 664 Installation Category II.)

mA 300 mA dc or ac rms. Protected with a 500 mA, 250 V, IEC 127-sheet 1, fast
blow fuse

A 10 A dc or ac rms continuous, or 20 A dc or ac rms for 30 seconds maximum.
Protected with a 15 A, 250 V, 10,000 A interrupt rating, fast blow fuse.

Note

Resistance between the COM binding post and the meter’s internal
measuring circuits is approximately .003£2.

Calculation No. __8982-13-19-6

Revision 005
Attachment: B
Page _ B8 of B12




Appendices

Specifications

A

Ohms
Resolution Typical Full Max Current
Range Accuracy Scale Through the
Slow Medium Fast Voltage Unknown
300Q —_ 10 mQ 100MQ | 0.05% +2+0.020 | 0.25 1mA
3kQ — 100MQ | 1Q 0.05% +2 0.24 120pA
30kQ — 1Q 10Q 0.05% +2 0.29 14 uA
300 kQ — 10Q 100 Q 0.05% +2 0.29 1.5 pA
3 MQ — 100 Q 1kQ 0.06 % + 2 0.3 150 pA
30 MQ — 1kQ 10 kQ 025%+3 2.25 320 pA
300 MQ* — 100 kQ 1MQ 2% 29 320 A
100Q 1mQ — —_ 0.05% +8+0.02Q| 0.09 1mA
1000 Q 10 mQ —_ — 0.05% +8+0.020 | 0.10 120 uA
10 kQ 100 mQ — — 0.05 %+8 0.11 14 uA
100 kQ 1Q — — 0.05% +8 0.11 1.5 uA
1000 kQ 10Q —_ — 0.06 % +8 0.12 150 pA
10 MQ 100 Q — —_ 025%+6 1.5 150 uA
100 MQ* 100 kQ — —_— 2%+2 275 320 uA
*Because of the method used to measure resistance, the 100 MQ (slow) and 300 MQ (medium and fast)
ranges cannot measure below 3.2 MQ and 20 MQ, respectively. "UL" (underload) is shown on the display for
resistances below these nominal points, and the computer interface outputs "+1 E-9.

Open Circuit Voltage

3.2 V maximum on the 100 Q, 300 Q, 30 MQ, 100 MQ, and 300 MQ ranges, 1.5V
maximum on all other ranges.

Input Protection

500 V dc or mms ac on all ranges

Diode Test/Continuity

Maximum Reading

Resolution

Slow
Medium
Fast

999.99 mV
25V
25V

10w
100 pV
1mV

Test Current

Approximately 0.7 mA when measuring a forward biased junction.

Audible Tone

Continuous tone for continuity. Brief tone for normal forward biased diode or
semiconductor junction.
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Open Circuit Voltage
3.2 V maximum

Continuity Capture Time

50 us maximum, 10 us typical

Input Protection
500 volts dc or rms ac

Note

When the meter is set to measure frequency and there is no input signal
(i.e., input terminals are open), the meter may read approximately 25 kHz
(rather than the expected zero). This is due to internal capacitive pickup of
the inverter power supply into the high-impedance, input circuitry. With
source impedance of <2 k$2, this pickup will not affect the accuracy or

stability of the frequency a reading.

Frequency
Frequency Range
5Hzto>]1 MHz
Applicable Functions
Volts ac and Current AC
Resolution
Range Accuracy
Slow & Medium Fast
1000 Hz .01 Hz A Hz 05% + 2
10 kHz A Hz 1Hz .05% + 1
100 kHz 1Hz 10 Hz .05% + 1
1000 kHz 10 Hz 100 Hz .05% + 1
1 MHz* 100 Hz 1 kHz Not Specified

* Specified to 1 MHz, but will measure above 1 MHz.

Sensitivity of AC Voltage

Frequency Level (sine wave)
5 Hz-100 kHz 30 mV rms
100 kHz - 300 kHz 100 mV rms
300 kHz - 1 MHz 1VVms
Above 1 MHz Not specified

Sensitivity Level of AC Current

Frequency Input Level
5 Hz-20 kHz 100 mA >3 mA rms
45 Hz-2 kHz 10A >3 Arms
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Specifications

A

Note

When the meter is set to measure frequency and there is no input signal
(i.e., the input terminals are open), the meter may read approximately 25
kHz (rather than zero). This is due to internal capacitive pickup of the
inverter power supply into the high-impedance, input circuitry. With source
impedance of <2 k&2, this pickup will not affect the accuracy or stability of

the frequency reading.
Environmental

Warmup time 1 hour to rated specifications for warmup < 1 hour, add 0.005 % to all
accuracy specifications.

Temperature Coefficient <0.1 times the applicable accuracy specification per degree C for 0 °C to
18 °C and 28 °C to 50 °C (32 °F to 64.4 °F and 82.4 °F to 122 °F)

Operating Temperature 0 °Cto 50 °C (32 °F to 122°F)

Storage Temperature -40 °C to + 70 °C (-40 °F to 158°F)

Elevated temperature storage of battery will accelerate battery
self-discharge. Maximum storage time before battery must be
recharged:

20°C-25°C 1000 days
50°C 180 days
70°C 40 days

Relative Humidity To 90 % at0 °C to 28 °C (32-82.4 °F),

(non-condensing) To 80 % at 28 °C to 35 °C (82.4-95 °F),

To 70 % at 35 ° C to 50 °C (95 °F -122 ° F) except to 70 % at 0 °C to 50
°C (32 °F -122 °F) for the1000 kQ, 3 MQ, 10 MQ, 30 MQ, 100 MQ,and

300 MQ ranges.
Altitude Operating 0 to 10,000 feet
Non-operating 0 to 40,000 feet

In an RF field of 1 V/m on all ranges and functions: Total Accuracy =

Electromagnetic Specified Accuracy +0.4% of range. Performance above 1 V/mis not

Compatibility cpeciiod
Vibration 3G@55Hz

Half sine 40 G. Per Mil-T- 28800D, Class 3, Style E.
Shock

Bench Handling. Per Mil-T-28800D, Class 3.
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General

Common Mode Voltage 1000 V dc or peak ac maximum from any input to earth

Size 9.3 cm high, 21.6 cm wide, 28.6 cm deep (3.67 in high,8.5 in wide,
11.27 in deep)
Weight Net, 2.4 kg (5.2 ibs) without battery;
3.2 kg (7.0 ibs) with battery;
Shipping, 4.0 kg (8.7 Ibs) without battery;
4.8 (10.5 Ibs) with battery
Power 90 V to 264 V ac (no switching required), 50 Hz and 60 Hz < 15 VA
Standards maximum
Complies with: [EC 348, UL1244, CSA Bulletin 566B
RS-232-C EMC: Part 15 subpart J of FCC Rules, and VDE 0871.
Baud rates: 300, 600,1200,2400,4800 and 9600
Odd, even or no parity
One stop bit
Options
Battery (Option -01 K) Type 8V, Lead-Acid
Operating Time 8 hours (typical). lights when less than

1/2 hour of battery operation remains.
Meter still meets specifications.

Recharge Time 16 hours (typical) with meter turned off

and plugged into line power. Battery will
not charge when meter is turned on.
SH1, AH1, T5, L4, SR, RL1, PPQ, DCH,
DT1, E1, TED, LEO and CO

IEEE-488 {Option -05K) Capability codes

External Trigger Input

VIH
VIL

Input Threshold Hysteresis

1.35 V minimum
1.25 V maximum

0.6 V minimum
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ATTACHMENT C
S&L Interoffice Memorandum from J. F. White

“Seismic Qualification of ITE/ABB Undervoltage Relay Model 27N,
Series 411T”
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SARGENT & LUNDY Lo~ =
INTEROFFICE MEMORANDUM
From _J. F. White ~ 22 X-3172 Date _August 14, 1991

Project No. _8900-03
Dept./Div. _Mech./Component Qualification Spec. No.

File No. COD-052214 Rev. 01
Page No. 1 of 1
Client _Commonwealth Edison Co. stn. Dresden Unit _2 & 3
Subject Seismic Qualification of ITE/ABB Undervoltage Relay
Model 27N, Series 411T - o
i
To: J. Sinnappan - 22 (1/0)
cc: K. L. Adlon - 22 (1/0)
R. W. Fermier - 22 (1/0
——preYacharias o2 !'—"—[‘171‘}—
CQD File - 22 (1/1)
Reference: Asea Brown Boveri (ABB) Equipment Performance

Specification RC-5039-A, dated 1-10-90, including
Qualification Report Summary RC-5139-A, dated 1-10-90
for ''ndervoltage Relay Type 27N.

CQOD has reviewed the Referenced Test Report and found it to be
acceptable. This revision is being made to add a reference from the
vendor that clarifies identification of the tested model. The seismic
test levels meet the requirements for the intended application of the
relay, and the test requirements of IEEE 344-1975. Therefore, the
relay is seismically qualified for use in panels 2252(3)-83(4), at
elevation 545'-6" in the Reactor Building at the Dresden Station.

By copy of this memorandum, the Checklist for Dynamic Qualification of
Mechanical and Electrical Equipment, supporting documents, are being
sent to the CQD file. '

/,,e ) by
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ATTACHMENT D

GE Document 7910 Dated 6-20-77
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HED IR UMEMNT | RANIFURKMERINWUOR YOLTAGE

HY-BUTE / 00¥ MOLDED @ FUSED AND UNFUSED MODELS

Type JVM-3

2400 to 4800 Vom

{Phore 1234873) {Phote 1234874) {Phase 1234873)
Fig. 1. Type JVM-3 voilage irunsfermer Fig. 2. Type JVM-3 vellage transformer Fig. 3. Type JVIA-3 veitage iransfermer
{vntused) (oneduse dasign) {twe-fuse design)
APPLICATION—The Type JVM-3 voltage transformer isdesigned DIMENSIONS
{or indoor service and is suna_ble for operating meters, o -~
instruments, relays and control devices. Description
CONSTRUCTION AND INSULATION-—See Section 7907, item 1.4, 1 Py
v - u‘uDQ.OQ..IQOOI'.--OQQ.QQ ¥
CORE—See Section 7907, item 2.3. wen '%e 12 i
CONS—Enamel insulated wire is used in the primary and - faececeennenneee ] Th ,
secondary coils. The primary is wound and cast in epoxy resin,  oohtwepdmoryhves. . ..o ooooeeed 7% 1% k(1
The secondary is inside the primary nex: to the core.
DATA TABLE (For Pricing Information, see Section 7901)
Tramt Thermol & n ' A sk
iaﬁ:q"é" o :'hl ANS! Accurocy Closification, 60 He o Primory Fuses WAm
Burcien Per ANSI . Burde
I corne | PE | 3C Operemdar o B ambewd |G| Tr | gy e
rimgry 'm M 'm
vonage) 12H° e | e Rates sﬂz Rared ar | 09% | priwery |301AME| corNa [T N
Ambient | Ambient Vekoge Sy Rored lne | Comnee- r"
UNFUSED
2400 | 201 | e43xe3 750 | 500 |o3w,xmY;122{03W,X12MY uw.r.m.r,ur{}fﬁ 1A TR R R E (R &
4200 | 35,1 | 643x90 750 500 |03w,x. MY 122 a:wx,t:». 03 W, X, M, Y; 12204200 Aeey L. .4 ..} .......] 381z
4800 | 40:1 | 643x95 750 500 O3IW.XmMY1.22{03W, X1 2MYIOIW, XIM,Y;12T]4800| Aoy [ 13000 0. 0.0 38 3
WITH ONE PRIMARY FUSE (Nevtrel terminal insulotion te grevnd-——2.9 Kv)1
2400 |20 | 783x21G42| 730 200 10IW,XMY;122{03VX12M Y (03W,. X M, Y022 2400 ¥ 2 1 | 9msoaasool| 37 |2
2400 | 201 | 843xds 750 | 300 [o3wxmrizilo W EiaNT Q3w M T iaE| Hea | Ve 1 | orsonsnootl 37 |2
4200 138:1 | 643x91 750 300 |OIWIXMYE2Z]03W. N 12MYI0IWIXI M) Y5 122) 4200 | Yoy [4800f 0.8 | 9rs08s0908| 37 |2
4800 | a0:1 | 643X96 750 500 JOIW.XMY 12703 W, X, 1L2M Y 03 W, X, M, Y 122 4800 | Yony [4800] 05 | 9%60880905f 37 |2
WITH TWO PRIMARY FUSES
2400 | 201 | 763121G40| 750 500 [0IW.XMY122]03W,X12MY o.:w-, WY 122 2400 | Ay |2 1 mlool 2
200 [ 351 | 643x92 730 500 {O3W.XMYI2Z103wW, X, 12MY [O3W) X, MY 12T] 4200 v} |«s00] a3 EE
£300 |01 | 64397 730 | 300 o.:w.ﬂo."v?n% OIW Iy (03w X mivi i3 E| 4000 | 25 vE [4209] 53 | Sreoesovasl 38 I3
* The prnime symbol () is used to signify that ¢ burdens do not conditions, nwrvolup musg be limited to 1.25 times the transform
vorrespond to standard ANSI definitions. Enmry-vol f
iy : Yoonnecuou.uuprefemdpmmmmoulad Tom eac
L3
‘C;n tra::;;o“m;csgo w;x;l& ,one primary fuse the neutral terminal insulation voll t h firectly lo 2 neutral, using a fuse on
¥ in the line side of the primary. By this connection a transformer o
©For continuous operation. the transformer-rated primary voltage never be “slive” from the line by reason of a biown fuse on 1:
shouid not be exceeded by more than 10%. Under emergency grounded side.
Compiere revision since Dac. 23, 1974 nwe. Formerly page 125. {e/d Ome subiext % changa withew neth
700, 701, 702, 7n.n3 721.72 731,73373% 794 1.
vas, S35, CWinGE Swas > o3 cEnerAL @ ELECTR!
Trpe
VM3
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RY TERMINALS—The primary ter-
*duws on the unfused models consist of
1apped holes in the center of a flat boss with
lock washer and screw. On the two-fuse
models, both terminals are bolts attached
directly to the fuse supports and provided
with lock washers and nuts. On the one-fuse
design the line terminal is on the fuse
support and the neutral terminal is a stud
protruding from the back a short distance
above the base plate. This stud is insulated

. HY.BUTE s 608 MOLDED ® FUSED AND UNFUSED MODELS

Type JVM-3
L L

fmm the base plate to permit primary
insulation-resistance testing at voltages up
to 2500 volts.

FUSES—Current-limiting fuses, Type EJ-1,
are used.

SECONDARY TERMINALS—The secondary
terminals are solderiess clamp type. The
terminal cover is made of transparent

plastic. Provision is made for sealing the
cover.

POLARITY—See Section 7907, item 6.2,
NAMEPLATE-—See Section 7907, item 5.3.

BASE AND MOUNTING--The base is made
of heavy steel plate and is provided with
holes and slots adapting it for mounting by
cither boits or pipe clamps.

DIMENSIONS
ot B ____{
5 1 -
'—”I‘J.'LJ 5l F e
e e
b
:-!G-'an-:n{a —
[ .i‘ For semtemary
f | L )
L]
( T—r;ﬁ'_"“"*ﬂ‘—--é:é:r had
of e 10.-.
i, : pd
,.3'“% He e g

Fig. 5. Dimensions of JVM-3 Cak. Ne's. 763X21042 and

ig. 6. Dimensions of JVM-3 (onefuse design), Cot. Ne's. 643X8S,

761X11G40. (See Fig, 4 for basa)
I's Mawry sty
| &
,"-! (]
) o
£+98 ey wenten
3 Senmnduwy gy
/uu--s
. E

Fig. 7. Dimeasiens of VM3 (twe-fuse design), Cat. Ne's. $43X92

643X91, and 643X94. (See Fig. 4 for base) and £43X97. (Soo Fig. 4 fer base)
mpiers rovisian simce Dot 23, 1974 iswun. Formedy pages 126.128, {efe) Oute sublocs 1 chonge withest aesicn
ceNerAL @ ELECTRIC

¢
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Memorandum of Telephone Conversation SARGENT & LUND
Date 1-23-92 Time 9:30 A
Person Called Company
Steve Hoats ABB (215) 395-7333
Person Calling Company

A. J. Runde

S&L EAD (312) 269 6799

Project

Dresden Unit 2

Project No.
8982-64

Subject Discussed

Repeatability of the ITE-27N Undervoltage Relay

Mr. Hoats provided the following information:

- The tolerances listed in IB 7.4.1.7~7 Issue D do not include an-
considerations for instrument drift. However, no drift error 1i.
expected if the relay is calibrated at reasonable intervals.

- The absolute range of repeatability over temperature range is
twice the published values. For example, the absolute range of
repeatability over a temperature range of 0° to 55°C for a relay
with a harmonic filter is 2 X 0.75% or 1.5% based on the
published data.

- The published tolerances are generally twice the tested
tolerances, so they are quite conservative.

- The information on the attached sheets from Cliff Downs of ABB
concerning the linearity of the published tolerances over the
identified ranges is applicable to both the 27D and the 27N

relay.

- Al Wetter of CECo may have further information regardan the 27N
relay tolerances by test methods. ,

NOTE: THIS CONSTITUTES OUR UNDERSTANDING OF THE DISCUSSIONS.  1IF
WRITTEN COMMENTS ARE NOT RECEIVED WITHIN FIVE WORKING DAYS, THE
ABOVE WILL BE ASSUMED CORRECT. .

cC:

Steve Hoats - ABB

File Ziza¢ﬂ£akd;;2

A.”J. Runde

AJR:1lsc

C:\EAD\MS-TELE-AJR
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Telecon Between C. Downs (ABB) and H. Ashrafi (S&L)
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& Marcn 21, 1992
i x.n;r‘naun of Telephone Cconversation P
DM_W
Parson Calieasd Company . (219%) 3951085
- SALES wnm.... ARR. L2383 238873230
Pearson calling " Company
Aa ARDIRL - Bl L2023 26RO 8 .
Project Projeat No.

Quad. ol uiems R N K B SIS o 3 o - - B N,
sSubijact Discussed: Rffect of Temparature on the I(TE-I7IN
Relays with Harmonic Filter Units

WInIn <> Boumslon, Deacimionm, and Ccommitmentss

Based on sarliasr conversations, it was understood by S&%5 that the
deviation in the rslay set PPoint of ITE 27N Relays (from the calibration
point) is linear over an opor-exnz TCOamPearatilre rraEnge of O0-S5°C, It was
alsco undermstood that the actual pickup oxr dAdropout voltage is lower than
the set Ppoint value 1f Che operating temperature is lower than the
canpearature at which the relay was cSalibrated. Similarly, the actusal
Ppickup or Aropout voltage is higher with highesr than calibrxation
COMParatLls e

It was later noted rfrom the TtYype teast raport (Page 6 of RC—-6004) that
ehis trand is not true for ITE Q7N Relays with Harmoniaco *ilterxr Units.
The actual PLokup or Aropout voltage decreased with inaoreased operxrating
temnpearature and vice versa.

Mxr. CLLIEE Downs informed ma that this inverss relationship between piliakup
OX Aropout VvoOltARge and oOpesrating tampesrrature 1is Crue becocause of che
Preasencs of tha Harmonic Filter Unit in the ITE 27N Relays. He pointed
out that the tCast rasults L£fOor the ITE 237N Relay without Narmonic Filters
(on cop Oof page 6 of RC 6004) Aoes show dirsct reslationship Detweaan
Pickup or Aropout voltage and the operating temperature. Hea, thararfoxre,
mentionad that the information provided durin ;sarliss conversations wae
Probably related to Relays without Harmoniao Fllters.

He suggessted that, while it ocan e assumed that the deviamtion is linesar
Oovear CHheé OPerating Cenpearature Fange of O=SSeC, the inverse relatlicauguamsaip
Detwaan pickup o0or Aropout voltage and opearative tamperature should be
ccn.id.rzd én any calcoculation where ITE 237N Relays with Harmonico Fllitars
are nvelved.

[-a~X ¥ ]
PLEASE CONTACT ME AT 3123/369-3043 IF ¥YOU HAVE ANY céxunnw-
PERTAINING TO THE ACCURACY OF THE ABOVE SUMMARY .
[=-1-%] - CHWPER W -,

rile: Relays

-
52 St il VI

l—.ééz_,%-h,
. xmel

TRANSMISSION REPORT

THIS DOCUMENT (REDUCED SAMPLE ABOVE)
WAS SENT

*k%k COUNT k%
# 3

*%% SEND *%%

NC REMOTE STATION I.D. START TIME DURATION BPAGES COMMENT
1 917085157181 4- 1-82 12:41PM ! 138" 3
TOGTAL 0:01°38"° 3

XEROX TELECOPIER 7021
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March 21, 1992

Memorandum of Telephone Conversation SARGENT & LUNDY
Date 3/30/92 Time 11:15 a.m.

Person Called Company FAX (215) 395-1055

Cliff Downs ABB (215) 395-7333
Person Calling Company

H. Ashrafi S&L (312) 269-20431
Project Project No.

Quad Cities 8913-73 - DVPMO1

Subject Discussed: Effect of Temperature on the ITE-27N
Relays with Harmonic Filter Units

Summary of Discussion, Decisions, and Commitments:

Based on earlier conversations, it was understood by S&L that the
deviation in the relay set point of ITE 27N Relays (from the calibration
point) is linear over an operating temperature range of 0-55°C. It was
also understood that the actual pickup or dropout voltage is lower than
the set point value if the operating temperature is lower than the
temperature at which the relay was calibrated. Similarly, the actual
pickup or dropout voltage is higher with higher than calibration

temperature.

It was later noted from the type test report (Page 6 of RC~6004) that
this trend is not true for ITE 27N Relays with Harmonic Filter Units.
The actual pickup or dropout voltage decreased with increased operating
temperature and vice versa.

Mr. Cliff Downs informed me that this inverse relationship between pickup
or dropout voltage and operating temperature is true because of the
presence of the Harmonic Filter Unit in the ITE 27N Relays. He pointed
out that the test results for the ITE 27N Relay without Harmonic Filters
(on top of page 6 of RC 6004) does show direct relationship between
pickup or dropout voltage and the operating temperature. He, therefore,
mentioned that the information provided during earlier conversations was
probably related to Relays without Harmonic Filters.

He suggested that, while it can be assumed that the deviation is linear
over the operating temperature range of 0-55°C, the inverse relationship
between pickup or dropout voltage and operative temperature shovld be

considered in any calculation where ITE 27N Relays with Harmonic Filters

are involved.

Note: THIS CONSTITUTES MY UNDERSTANDING OF OUR DISCUSSION.
PLEASE CONTACT ME AT 312/269-2041 IF YOU HAVE ANY COMMENTS
PERTAINING TO THE ACCURACY OF THE ABOVE SUMMARY.

cc: C. Downs-ABB
File: Relays

:kam 7 /3,

:\Relays.HA
s,

H. XShradfiqlation No. _8982-13-19-6
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Frem: STEVEN E. HOATS
( ABB Power T&D Co.
Protective Relay Div.
* 7036 Snowdrift Rd.

Allentown, PA 18106
ASEA BROWN BOVERI Telephone 215 395 7333

Telefax 215 395 1055
Date: 3 /16 /92 Total Pages:_ 2

To: _Ahd\a, /\)gmb ce:
Reference:__ 2N Qgg? gg{&mawcg

Prease Lnd i tve altacuncal the TVPE TEST

eerdlcaty Qr ovy 274l relay Thesp ave Yne

V4
QC"\IUS_J ‘oot f&_‘ﬁ_&nm_m__lﬁ».bs.m.% 4‘1&4’5 a

as (cja;} COun ﬁ‘&___m ffsuk Oﬁ' hl‘;%g 4!'1";'3 KRve
fe sncall nnuhww
7 7

T hope e S e Y
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Report.Number: RC-6004 Revisicn: O page 6 of 67

Temperature Tests:

Pickup variation from Dropout Variation from
Temperature Voltage Room Temperature voitage Room Temperature
250C 100.04yv ——— 99.95v e
0 100.04 0.00 % 99,94 -0.01%
-20 100.04 0.00 % 99.94 ~0.01%
40 100.11 +0.07 % 99.93 ~-0.02%
55 100.15 +0.11 % 99.986 +0.01%
70 100.21 +0.17 % 100.10 +0.15%
Time variation from
Temperature Delay Room Temperature ‘ ‘
259C 0.997 sec @ mm=—=-
0 0.996 -0.1%
-20 0.993 ~0.4%
+40 0.998 +0.1%
+55 1.007 +1.0%
+70 1.013 +1.6%

Results of Test: relay characteristics are stable with
- temperature and within published specifications.
Relay Tested: 21178175 Date of Test: 10/15/82

Tester: W.C. Martin

Pickup variation f.om Dropout Variation from
Temperature voltage Room Temperature voltage Room Temperature
229C 100.12v e 100.03v ——

-3 100.53 +0.41% 100.43 +0.40%
-20 100.90 +0.,78% 100.81 © +0.78%
+40 100.14 +0.02% 100.05 +0.02%
+55 99.88 -0.24% - 99.79 . -0.24%
+70 99. 30 -0.82% 99.25 -0.78%

Results of Test: relay operation is stable with temperature and
within published specifications.

Relay Tested: 211T0175-HF Date of Test: 3/6/84
Tester: C.L. Downs
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Asmorandum Y nﬁpﬁou conversatio SARGERT & LUMDY
AR SRR A O AR SR R N SN D

i H .
Person Called Company FAX (315) 295~1055
Person Callinq Company
—S&L (313} 369-3043

Project Project No.

Quad _Citiss =
Subject Discussed: Effect of Temperature on the ITE-27N
Relays with Haraonic Filter Unita

Suzmary of Discussion, Decisions, and ]

Based on earlier conversations, it was understood by S&L that the
deviation in the relay set point of ITE 27N Ralays (from the calibration
point) is linear ovar an opmtiug temparature range of 0-55°C. It was
also understood that the actual pickup or dropout voltaga is lowver than
the set point value if the operating temperature is lower than the
temperature at vhich the relay was calihrated. Similarly, the actual
pickup or dropout voltage is higher with higher than calibration

teampexratures.

It vas later noted fros the type taast rsport (Pags 6 of RC-6§004) that
this trend iz not true for ITE 27N Relays with Harmonic Filter Units.
The actual pickup or dropout voltage decreased with increased operating
camperature and vice versa. .

Mr. Cliff Downs infermed me that this inverse relationship between pickup
or dropout voltags and operating tenperature is true because of the
presence of the Harmonic Filter Unit in the ITE 27N Relays. He dointed
out that tha test results for the ITE 27N Ralay without Earmonic Filters
(gn top of ém : 3!13 60:::31 g::a show direct relationship hetwean
pickup or araepout voltage erating temperature. He, therefore
mantioned that the information proggm during earlier conversations wu's
probably rslated to Ralays without Harmonic Pilters.

He suggested that, while it can be assumed that tha deviation is linear
over the oparating temperature range of 0-55°C, the inverse rslationship
between pickup or dropout voltage and operative tamperaturs should be
mgim?v!‘d in any calculation where ITE 27N Relays with Harmonic Filters
ars invo . T

ote: THIS CONSTITUTES MY ERSTANDING O ON.
PLEASE CONTACT ME AT 313/269-2041 IF YOU HAVE ANY COMMENTS
PERTAINING TO THE ACCURACY OF THE ABOVE BUNNARY.

cc: C. Downs~ABB

rile: Relays : | D K-

HA:kam 7/
\t\Relays.
ke ifalt
H. afi
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SENT BY: 4- 4-92 : 2:36PM - 3122693757:% 222

B\ILEN

MAIN LINE
ENGINEERING
ASSOCIATES

January 23, 1992
Serial Na. 92-024

Mr. Boris Pikelny
Commonwealth Edison Company
Nuclear Engineering Department
1400 Opus Place, Suite 300
Downens Grove, IL 60515

Subject: Transmittal of Environmental Qualification of Dresden Second Level
Undervoltage System and Equipment for RWCU Line Break Environmental

Conditions, Dresden Nuclear Power Station Units 2 and 3, MLEA Cakulation
MLEA-91-014, Revision 0, dated 1/23/92, System Code 6705

Dear Mr. Pikelny:

Attached is the subject document for use. Please contact us if you have any questions.

Prepared by: Approved by:
Annettec M. McHu, C. J. Crane
Senior Project Engineer Projcct Manager/Manager of Engineering

cc: (per DDL C020 and Steve Hunsader)
H. Massin (CECo/NED)(Letter Only)
N. Smith (CECo/NED)(Letter Only)
S. Hunsader (CECo/NED)(Letter Only)
D. Whecler (CECo/Dresden)(Leticr Only) -
E. Eenigenburg (CECo/Dresden)(Lctter Only)
R. Tyler (CECo/NEDXP.O. Bax 767 34FNW)(Icticr Only)
CHRON System _
B. Wong (CECo/NED)(Letter Only)
F. Petrusich (CECo/Dresden)(Lciter Only)
MLEA Project File MOOT1
MLEA Serial File (Letter Only)

967 East Swedestord Road « Exton, Pennsyivania 19341 « (215)889-9525  FAX (215) 889-8419
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Clert: Commonweaith Edison Company

4- 4-92 @ 2:57PM ¢

IBOAN | Calculation Cover
REses Sheet

3122693757:# 3/22

— e R

Calcuiation NO. MLEA 91-014

Page 1 of 20

Safety Related B Yes 01 No

Quaiification

Discipine: Emvironmental |

Project Tile: 4KV Second Level Undervoltage Protection
Equipment

Project No. M0O71 r

Calcuiation Title: Environmental Qualfication of Dresden Second Level U and
Equipment for AWGU Line Break Environmereal Conditions naervolage System |

Status O Preiminary = Final

O Void

Computer Program:  NA

Version NA

Verifled (JYes [INo

Ravigion Reocord

Revision

Dascription

Signatures

Origiral Issue

Prepared By

Rovewes c'/
Apgroves By /

e —

R—

MLEF-103/2
Rev 0
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Calculation No, MLEA-81-014

Page 3 of 20
Revision: 0

1.0

Pmm& ﬁw__—m :J‘g
e L e

Puposs of the Eveluation

The Envirormental Qualification (EQ) evalustion contained herein demonstrates qualification for
the 4Kvac Second Level Undervoltage Circultry and Equipment for Dresden Station 4Kvac
Busas 23-1, 24-1, 33-1, and 34-1 for the harsh tamperature and humidly ernvironmental
conditions resulting from RWCU iIne break.

Dresden Station EQ Binder EQ-440, General Electric Switchgear Components, Model MC-4.78,
Rev. 08 (Ret. 3.16) demonstratas environmental quaification in accordance with References 3.1
and 3.2 of the Genaral Elactric 4Kvac switchgear associated with Dresden Station buses 23-1,
24-1, 33.1, ard 34-1 for a post LOCA raciation exposwe of 3.08E+05 rads. Referance3.17
sstablished that the switchgear associsted with Dresden Station buses 23-1 and 33-1 Located
In Environmerntal Zone 28 (Reference 3.18) are environmentally quaiified for the harsh
temperature and humidlty (212°F/100% RH) conditions resuiting from a postulated braak in the
RWCU piping (Reference 3.5).

The second kevel undervoltige protection equipmert for buseg 23-1, 33-1, 24-1 and 34-1 are
located in separate paneis (2252-83, 2253-83, 2252-84, and 2253-84) in Ervironmental Zone 26
arcd are aiso sutject 10 the harsh temperature and humidlty (212°F/100% RH) environment
rasulting from the RWCU fine break (Rel. 3./). Relerence 3.3 establiahed that the second level
undervoRage equipmert for buses 23-1 and 33-1 must not fail in a manner which woukd prevent
closura of the AC powered RWCU isolation vaive in the first 40 seconas after RWCU kne break.
Reterence 3.3 provided a Justification for Continued Operation and determined that faikure of
the second level undervottage equipment is uniikely during the first 40 secorxis of the RWCU
ine break accident when the break is isclated but that there is a possibiiity that the long term
performance of the equipment could be adversely affected by the slevated temparature and
humidity conditions resuling from RWCU line break (FRefersnce 3.5),

Reference 3.7 provided a test plan for HELB simuiation steam testing of the second level
undervolkage circultry and squipmert. The acceptance crieria for the test was that the
undervoltage relay aquipmert must not fai by changing state during the first minute of the
steam exposwre. Reference 3.8 contains the resulls of steam exposure testing which
demonstrate that the second level undervoitage equiomert does not fail for the one hour
duration of the HELB exposurs. -

MLEF-109/3
A O
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20 Statemert of Qualfication and Summary of the Evalustion

T?ct:mw ¢ bc::d ol oo

componants in ervironmental zone 26 for the harsh tempersturs and
humidy conditions (212*F/100% RH) caused by RWCU lina break (Referenced.5). The
calcuiation identifies the spacific componerts which are required to be quaified for the
mmhmmumm(mmaaum. The instalied
componsnts are similar (Reference 3.7) 1o those testad for HELB canditions as described in
gy:rmmmsa—t (Roference 3.8). Quaification for radiation conditions is not required

MLEF-103/3
Rev. 0
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30  List of Relerences
*31 IEEE Standard 323-1974,* Qualitying Class 1E Equipment for Nuciear Power
Generating Stations®,
va2 10CFRS0.49, "Environmental Quatification of Electrical Equipment Important to
Safety for Nuciear Power Plargs, January 1, 1987°,
33 Main Line Enginaaring Associates Report M0084-11, Justiiication for Continued

Operation Tachnical Evaluation and Environmental Quailfication Deviation,
Asssssment for RWCU Line Break Scenario for ABB/ITE Type 27D Soid State
Undervokage Relay, Agastat ETR Time Delay Relays, and Agastat Corwrol
Relaya Containad in the Clrcuitry for 4 KVac Bus 23-1, Dresdon Nuclear Power
Station Unkt 2, Revision 1, 5-30-81.

*34 SAL Letter No. 890003-0026E, dated 7/8/81; with Attachment: Enginsering
Change Notices (ECN) 12-00311E, Pagas t through 7 and ECN 12-00312E,
Pages 1 through 8, for Construction. (DIT-71-003)

= 3s Bechtei Latter Chron 13308, dated July 8, 1988, Subject: Equipment
( Qualfication, Reactor Water Cleanup System Line Break Analysis. (DIT-71-016)
36 CECo Requisition No. 0868469, dated 6/19/91 for 23 ABB ITE-27N Undervokage
Relays. (DIT-71-007)
3.7 Appendix VI 10 Wyle Nuclear Ervironmental Qualification Test Report No.

17199-1 dated September 25, 1991, HELB Simuiation Test Program on
Undervoitage Cireutt Components: "MLEA Test Plan MOOT1-007-TP, Rev. 0 For
Use, dated 9/12/91, Test Plan for HELB Simulation Testing of Sscond Lavel
Undarvoltage Circultry and Equipmert inciuding ABB Type 27D Solid State
Undervoltage Relays, ABB Type 27N Solid State Undervoltage Relays, Agastat
EGPDO02 Control Relays, Agastat ETR14D3N002 Time Delay Relay, Agastat
ETR14038003 Time Delay Relay, Westinghousa FT-1 Switch and Marathon
1600 Terminal Blocks.” (This reference is containad in reference 3.8 below.)

38 Wyis Nuciear Environmental Quaiification Test Repart No. 17199-1 dated
Septomber 28, 1991, HELB Simuiation Test Program on Undervoltage Clroult
Componems.

38 ABB Drawing No. 611986-003, Revision 003, dated 9/11/90, Schemiatio, Singie
Phase Undervoltage Relay, Type 27N (w/Harmonic Fiter Mods). (DIT-71-032)
3.10 ABB Drawing No. 611738-001, Revision 0, dated 3/27/88, Harmonic Fiter
Schematic. (DIT-71-032)
an ASEA Brown Boveri Report RC-5005B with RC-5105-B, dated 11/12/88, Class

1E Electrical Equipment Qualfication of 27D/H Undervoltage Relays with
Appendix *A*, Component Aging Evaluations and Appendix *B”, Seismic
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Summary Report tor Mechanically Equivaient Davice Model 47D, (DIT-71-032)

3.12 ASEA Brown Boveri Report RC-5038-A with RC-5139-A, dated 1/10/90, Class IE
Electrical Equipment Quaiification, 27N undervoltage Relay with Appancit *A°,
Component Aging Evaiuations and Appendix *B*, Selsmic Summary Report.

(OIT-71-032)
*3.13 Agamat Nuclear Environmanal Qualification Teat Repont on Agastat EGP, EML,
and ETR Control Relays by Control Products Division Amerace Corporation,

Test Report ES-2000, Rev. A dated 7/11/80. (Contained in CECo EQ filos,
Pages 1, 2, 3, and 7 are attached.) (DIT 71-045)

3.14 Memorandum from C. Collins (CECo/Dresden) to C. Crane (MLEA) dated
Septembar 11, 1981, Subject: Replacement of 2nd Leval Undervokage Relays
Dresden Unit 2. (DIT-71-034)

315 Telacopy from C. Coliins (CECo/Dresden) to J. Murphy (MLEA) containing
CECo Requisition No. D66469B, dated 10/1/91, Subject: increase Description of
Relay to Bettar Specily the Green Light Emitting Dioda & Dust Proot Bezal &
Correction in Part Number. (DIT-71-033)

*3.16 Dresden Station EQ Binder EQ-44D, General Electric Switchgear Components,
Mode! MC4.78, Rev. 08 dated 11/14/88.

*317 MLEA Calculation No. 88011-03, Rev. 1, dated 2/9/80, Environmental
Quaification of GE Switchgear, MC-4.76, bus 23-1(33-1), Dresden Station
RWCU Line Break.

*3.48 Bechtei Specification N102, Rev. 3, dated 10/21/88, Response to IE Bulietin 78-

(18, Procedure for Use of Ervironmental Zone Mape for Dresden Nucioer
Power Station Units 2 and 3, Commonwaealth Edison Comparny. (DIT-64-007)

3.19 Westinghouse Descriptive Builetin 41-075C, dated Decamber, 1977, Flexitest
Switch Type FT-1, -

320 Telacopy from B8R Denny (SE Technologias, Inc.) to Jos Murphy (MLEA) dated
October 28, 1991, Subject: Thermai Aging Data for Polycarbonate. (DIT-71-038)

*3.21 Main Line Enginsenng Associates Report M0064-8, Justification for Cortinued

Operation Technical Evaiuation and Environmental Quaiification Deviation,
Assessment for RWCU LOCA Scenario for ABB/ITE Type 27D Solld State

Undervoltage Relay, Agastat ETR Time Delay Relays, and Agastat Control
Relays Contained in the Clreuilry for 4 KVac Bus 23-1, Dresdsn Nucisar Power
Station Unit 2, Revision 2, 5-20-81.

L indiczes thae the referenced document is not attached and controlied within this
cajculation,
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40 Quaificmion Criere

Criteria used to demonstrate qualification is in accordance with the owing (indicate
documents which are appicable): N fo

-X_ USNRC DOR-Guidelines, “Guidednes for Evaluating Environmental Qualification of Class
1E Electrical Equipment in Operating Reactors”, Novemnber 19789, o

USNRC NUREG-0588, Revision 1, ‘Interim Staff Position on Environmental Quaiification
of Satety-Related Electrical Equipment®, July 1981 °

Catagory | __ Category il __

10CFRS0.49, *Environmertal Qualfication of Electric Equi f
o , - 2. 1588, quipment Importam to Safety for

USNRC Reguiatory Guide 1.89 Revision 1, "Environmertal Quakification of
, Certain
Equipment Important to Safety for Nuciear Power Plarks®, June 1984, Paragraph C.6.e.

IEEE 3281974, "IEEE Standard for Qualfying Class 1E Electrical quipmert for Nuciear
Power Ganerating Stations”. € for

e Other, Spacily:

b b
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50  Method of Qualficstion and Test Sequence

(1) Mathodology (Chack only one block)

Taat of Identical item Undaer Idertical Conditions or Under Similar Conditions
with Supporting Analysis

X Teet of Similar items with Supporting Analysis

Ansaysis in Combination with Partial Type Test Data that Supports the Aneiytioal
Assumptions and Conciusions

Experience with Iderticat or Simiar Equipment Undar Simitar Conditions with
Supponting Analysis

Wyle Laboratories report 17198-1 (Reference 3.8) demonstrates that the circultry and equipment similar
to that used in the Dresden 4Kvac second level undervoitage equipment located in environmental zone
26 was exposed 10 a steam environment which ervelops the harsh temperature and humicity
(212°F/100% RH) described in Reference 3.5 and meets the acceptance criteria ( L, the equipment
does not change state as a resuk of the steam exposure in the first minute of the HELB environment).

@ Test Sequence: (Referance 3.8 Section 10.0)

. Equipment was inspected for damage and conformity to tast plan dascription
by Wyls Labs. (Ref 3.8, 10.1)

s Time delays for Agastat Time delay relay ETR14D38003was set at 4.98
seconds and for ETR14D3N002was set at 5 minutes, 7 seconds. (Ref. 3.8,

10.2)
. Basa line functional testing (Ref. 3.8, 10.3):

(8) With the DC control votage at 128 Vdc, the 120 Vac volage was reduced
to 107 Vac to verily that the ABB undsrvoitage relays would change states ~
spproximately 7 seconas after the AC inpue voltage reached 108,1 Vae. In
adkdition, t was aiso verified that the Agaatat ETR14D3N002 relay changed state
approximately § mimses after the ABB undesvolitage relays changed etate.

(b) The on-oft switch of the Agastat ETR14D38003 relay was closed to verily
that & would change state after approximately 5 seconds.

(c) The AG input voltage was Increased to 120 Vac to verfly that all specimens
would retum to their inkial condition at normal voltage.

(d) Proper operation of all wired specimen contacts was aiso verified,

. HELB Test (Ref. 3.8, 10.4.2): Initial ramp to 212*F followed by a graduai
raduction to approximately 142°F at one hour after start of the test. The

—
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Specimens were monzorsd
HELB test for any unintended change of state during the

«  Post HELB Functional Test (Ret. 8, 10.5): The
R«ma.a,m1um'e:’aumtmdmn

. Poat Test inspaction (Ref. 3. &) ; .
mwmatﬁma wqgw"mvww
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Equipment Description and Simierty to Tested Equipment

The tollowing tabig lista the aquipment instalied in Dresden Station as identified in Relerence 3.7
and the Equipment testad as idantified in Refersnces 3.4, 3.7, 3.8, and 3.15.

instakied Equipment

ABB Tvpe 270 Ralay Cat. 211R4175

ABB Type 27N Relay Cat. 411T4375-L-HF-DP
Westinghouse FT-1 Switch Style 129A501GO1
Agastat Time Delay Relay ETR14D3N002
Agsstat Time Delay Relay ETR14D38002
Agastat Control Relays (2) EGPD002
Marathon 1800 Series Tenminal Blocks
Hoffman Junction Box Cat. AS02420LP
Junction Bax Back Panel Cat. A30P24
Agastst Relgy Socket Base ECR0095001
Agastat Locking Strap ECR0155001
Amer-tke 3' Flax Corciult

Top Entry 3" conduk Fitting

GE Vukens 14 AWG SIS Wire

Rockbestos 14 AWG Firewall Wirs

Tested Equioment

ABB Type 270 Relay Cat. 411R4176

ABB Type 27N Relay Cat. 411T4375-HF-OP
Westinghouse FT-1 Switch Style 128A501G01
Agastat Time Délay Reley ETR14D3N002
Agastat Time Delay Reisy ETR14D38003
Agastat Control Relays (2) EGPDO02
Marathon 1800 Serios Terminal Blocks
Hofiman Junction Box Cat, A302420LP
Junction Box Back Panel Cat. AS0P24
Agastat Relay Socket Bass ECR0093001
Agastat Locking Strap ECR0155001
Anaconda Seakite 3° Flax Condult

Top Entry 3* conduit Fiting
Rockbestos 14 AWG BIS Wirs
Rockbestos 14 AWG SIS Wire

Reference 3.7 astablishes that the equipment and circullry isted above and tested in Reference
aamm:ommmmwcmmmmhmommsww

Undervoltage circuilts.

Reference 3.15 transmittad a revised CECo purchase requisition for the ABB type 27N soiid
state undervokage relays for instalation at Dresden Station (Reference 3.4). Reference 3.15,
requirad the instaliation of the DP Bezel (as in the tested ABB Type 27N undervoltage relay)
and aiso required a green light emitting diode to be added to indicate the presence of DC
control power ("L° option) in addition ta the red light emitting diode normally installed for

indication that the retay has changad state.

©

The ABB type 27N tsst specimen did not have the green ight emitting diods for indication of
DC control power. The test specimen was based on the original CECo purchase requistion,
Reference 3.8. However, it was not known that the *L* designator was required to be specified

to ABB.

Reference 3.9 shows the green fight amitting diods as *L* option, instalied in series with & 18
kohm registor across the positive and negative sides of the DC control power portion of the
relay circuk. The green fight emitting diode is installed in the same marner as the normaly
installad rad ight emitting dicde, which is installed in series with & 15 kohm resistor as shown

on Reterence 3.9.

MLEF-103/3

Calculation No. __8982-13-19-6

Revision 005
Attachment. __ G
Page _Gi2 of _G22




SENT BY: 4- 4-92 5 3:00PM = 3122693757:#13/22

Calculation No. MLEA-91-014

\"g Cglculation Sheet 9ol %20

Revision: 0
Preparer ¢

The normally installed red ight emitting diode performed satisfactorfly curing

mwmmmodhnms.a Smﬂ\agnmmemmmmﬂmaa to the

a:wmmmnmdmsmnbymmawBWhhmm

(and is the same davice) as tha normally instalied red light emitting diode (viz., in saries with &

::;:mymmmmm‘maeumngn«nm diode performad satisfactorlly
HELB condhions, the groen light emitting diode added to the type ABB 27N solkd state

undervokage relays by Raference 3.15 is quallfied by similarity for HELB exposure.

Therstors, the tasting of similar equipment to the Dresden 4KVac Second ndervoltage

Level

mmmme&wmmmnmwmmmgamm
3.8 tor the

(212-W|=nmnmm mmawcu o .harsmomperamtm humidty conalions
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7.0

Mmmmomm

During normal plant operation, the function of the second level undervokage and
e e e e B o
KVac buses. A degraded vokage condition will cause induction motors to draw more ourrent
and may resuk in overheating of the motor windings. The second level undervokage relays are
set batwesn 3708 Vac arvd 3784 Vae. If a degraded condition persists for 7 ssoonds, an
annunciator alerts tha cperator and a 5 miruste time delay is intiated. if the bus volage is not
mm%wwmsmmﬂmtmm
incoming break ripped, shedding is intiated, and the diesal generator breakers
ciosa when all permissives are satisfied Rel. 3.3).

In the event of RWCU line break, 4 KVac buses 23-1(33-1) must provide AC power

i t

motor control centers MCC 18-1A(28-1A) for at least 40 seoconds after the iine bmdtohm':o
close the AC RWCU isolation vaives MO-2(3)-1201-1 and isolate the RWCU line break (Ret. 3.3).

The need to maintain the second level undervotage protection, coincident with

RWCU line
break scenario, is not corsidered to be necessary and the scenario com!dereda
cradiible evert ((Ref. 3.7). s e tobes

Therefore, the second level undervoltage protection circuit must not change stats during
first 40 saconds of exposure to the harsh temperature and humidity environment 0o
RM) caused by RWCU fine break (Ref. 3.3). @1Foox
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in Referances 3.11 arxt 3.12, ABB provides analyses of the components used in the
Type 27D and 27N solld state undervolage relays. The method used is a combination
of Arrhenius eveiustions of insulation materials used in the relays and MIL-HDBK-217
evaluations of the effects of electrical and thermal stressaes on the glactronic
components 1sad in the relays. References 3.11 and 3,12 concludes that the quaiified
Me of the Type 270 and Type 27N sold state undervoltage relays is in excess of 40
years a an average ambiert air temperature of 45°C, an internal ar temperature of
60"C, and a control voltage of 131 Vde.

Reference 3.13 identifies the qualified iife of the Agastat ETR and EGP relays as 10
ﬂMﬂMdMa&@MM&m

Marathon 1600 Sedes Terminal Blocks:
Dresden EQ Bindar EQ480, Revision 8, establishes a 40 year qualified e of the

Marathon 1800 series terminal blacks used in Dresden Station both insikde and ouside
containment. (This binder is located in the CECo Dresden EQ files.)

Westinghouse FT-1 Swich:

Reterence 3.1 identifias the material of construction of the case and cover of the
Waesetinghouse FT-1 switch as polycarbonate. Reference 3.20 fists the ife of a typical
polycarbonate materisl as 31,290 yaars at a ternperature of 108°F.

mtamm.mmmmamwmmsmmtﬁ

second

level undervoltage equipment installed in Dresden Station for the Satety-Related 4 KVac

buses is qualified for 40 years at 104°F (the maximurm ambient tamperature in Zone 26 as ..~
identified in Rel. 3.18). The quaiffied ife of the Agastat ETR and EGP relays is 10 years from

the date of manulacture or 25,000 operations whichever comes first. The SIS wire used by
CECo throughout the piarg is environmentally qualffied for 40 year ifetime and the information is .
contained in the CECo Dresden EQ flles.
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80  Qualicstion for Radiation

The second lavel undervoltage circultry and squipment for Dresden Station 4 KVac buses 24-1,
33-1, and 34-1 are jocated In a mild radistion environment in the event of LOCA, Drasden
Station 4 KVac bus 23-1 Is subject to a harsh radiation environment in the event of LOCA.
Reference 3.21 estabiished that the Agastat ETR time delay relays and EGP control rejays, the
Marathon 1600 series terminal blocks and the Wastinghousa FT-1 switch are qualifiad for the
radiation environmeant to which they would be subjectad in the evant of LOCA. Reference 3.21
aiso estabiished that the ABB Type 27D soiid state undesvoltage relays are operable in the
radiation envirorsment caused by LOCA although the time delay 8 increased fram 7 ssconds to
approximately 20 sasconds.

Reference 3.14 states that the ABB Type 27D relays associated with 4 KVac bus 23-1 wil be
repiaced with ABB Type 27N relays (Reference 3.4) and that the panel containing the sscond
lovel equipment for 4 KVac bus 23-1 will be moved to a location which is mid tor
radiation in the svert of LOCA.

MLEF-103/3

Calculation No. 8982-13-19-6

Revision 005

Attachment: G
Page _G16  of G222




SENT BY:

102

10.3

104

1~ 1-92 : 3:02P% - 8122693757+ #17/22
Calcuiation No. MLEA-91-014
Page 15 of 20

Revision: 0

DO e heviewer ¢ (|

Calculation Sheet

Reference 3.5, Figures 2 and 3, provide the temparature In NG mezzanine aroa of the
Dresden Station Reactor Builkding (srvFonmental zone 26) as a function of time after
RWCU line break. Tha temperature rises to 212°F at approxamately 40 seconds after
the break (at which time the break is isolated), The temparsature then falls off to
approximately 140°F at one hour after the RWCU ine braak occurs. Figures 2 and 3 of
Reference 3.3 are reproduced on pages 17 and 18 of this calcutation.

Figures 2 and 3 of Reference 3.5 are basad on a double ended, guilotine break in the
6§ inch RWCU piping in the RWCU heat exchanger room (Reterence 3.3).

Referance 3.7, Section 8, and Reference 3.3, Section 8.2, nate that the second level
undervoltage protection circuitry and equipment are not required to function to miigate
the AWCU iine break, but must not fall (viz., change stats) dising the first minute after
RWCLU line break in any manner which would prevert closure of the AC RWCU isolation

vaive (MO-2(3)-1201-1).

Effects of Humidity:

Reterance 3.5 does not specifically ikiertily the relative humidRy in the mezzaning area
of the reactor building. Therefors, for conservatism, a relative humidity of 100% has
been assumed in this caicutation.

The ABB Type 270 and Type 27N solid state undervoltaga relays and the Agastat ETR
refays in the sacond level undervoltags protection circultry are slecironic devices.
Reference 3.3 indicates that moisture intnsion and condensation on the slectronics
mighe adversaly affect the perfonmance of the equipment. Reference 3.3 conchuded
mthmwmmmmmmwmmmmm
saconds after RWCU ine break.

Reforence 3.8 is the report of steam testing (100% RH) of the second lavel
undervoage protection equipment. The report demonstrates that the equipment is nat
advorsely affected (Le., does not change state) when exposed to a Stoam snvIonment
for one howr.

Refarance 3.8 describes HELB simulation (steam exposws) testing of the Oresden
Saoond Lavel Undervoltage relay equipment and circultry. The test profile shown on
pages 41 through 45 of Referance 3.8 envelopes the accident temperaturg profie
shown on Figures 2 and 3 of Reference 3.5. The test was conductsd using steam
which ensured that the relative humidity was at 100% throughout the tast. Page 45 of
Rederence 3.8 shows that the interna! tamperatures of the unction bax which comained

MLEF-103/3
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the second level undervoitage equipment substantially lags the tempersture of the
steam ervironmernt.

Refersnce 3.8, pages 48 through 53, demonstrates that the undarvoltage equipment did
not change state throughout the HELB simulation testing. In addiion, post HELB test
functional testing (Referance 3.8, page 9) demonstrated that the
?ot;pmmmwmaesmmmmmmmazsm

105  Margin

MRMG.B demonetrates a temperature margin of 4°F to 15°F during the
HELB simulation testing, the quaiification margin for the Dresden 4KVac Second Lavel
Undervoltage Protection Clreuitry and Equipment is a Tine  margin,

The Dresden 4KVac Second Level Undervoltage Protection Circultry and Equipment
must not change state during the first 40 seconds after AWCU line broak (Reference
3.3) in order to assure closure of the AC RWCU system isolation vaive (MO-2(3)-1201-
1). The HELB simuiation testing described in Reference 3.8 established that the
Dresden 4KVac Second Level Undervoktage Protection Circuitry and Equipment did not
change state for one hour after AWCU ne break. This time margin meets the
racommended time margin of Regutatory Guide 1.89 (1 hour plus operating time),

LI\
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11.0 Synergistic Elects

Synergistic affects are associated with interactions of temperature (Aging) and radiation dose
rates. The second level undervoltage circuitry and equipment instatied in Dresden Station ars
located in mikd raciation environments and thersfore wouid not exhibit Ssynergistic effects due to
ambisnt temperature and radiation dose rate,

Reterences 3,11 and 3.12 addrass synergistic effects for the ABB Type 27D and Type 27N sokd
state undervoltage relays an stats that no synergistic effects have been identified for the

Extensive testing of Agastat ETR ana EGP relays descrined in Reference 3.13 indicate that
there are no synergistic effects associated with these relays.

Dresdan EQ Binder EQ-48D establishes that there are no synergistic effects for Marathon
1500/1600Series terminal blocks,

A review ot available iterature on polycarbonate materiais established that thers are no
vdmiﬁoqsyneogmc sffects caused by gamma dose/dose rate and temparatwrs. (Some ..oar
formutations of polycarbonate have shown sensitivity 1o Ultraviclet ight and temperature but the
Westinghouse FT-1 switch is not constructed of clear polycarbonate and therefore not subject
to synergistic effects due to ultraviolet light.)
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121

122

123

124

ABB Typs 2/D and Type 2/N Scid Suts Undervotage Releys:

In Reterences 3.11 and 3.12, ABB recommends that the testing identified in the ABB
instruction manuals for the equipmaent, which are contained in Appendix B to Reference
3.7, ba conductad at two year rzervais.

Agesat ETR Time Delay Releys and EGPD Control Relwys:

The performance of the Agastat ETR Time Delay Relays and Agastat EGPD Control
Relays can be monitored during performance of the ABB Soid State
Reiays overy two ysars. In Referance 3.13, Amerace Corp. states that the Agastat ETR
and EGFD relays must be repiaced ten (10) years after the date of manufacture or after
25,000 aperations, whichever comes first.

Marathon 1800 Ssries Terminal Blocks:

Drescen Station EQ Binder, EQ-48D, Tab E, contains the maintenanc and surveilance
requirements for Marathon 1600 saries terminal blocks. No other mairtenance or
surveilance is required for the Marathon 1600 Series terminal biocks instalied in the
junction boxes for the second level undervoltage equipment.

Westinghouse FT-1 Swich:

in Reference 3.19, Wastinghouse does not provide any requirements for maintonance
or surveilance of the FT-1 switch. However, Reforance 8.3 sstabiished that the FT-1
switch is essentially a terminal biock, Therefors, the maintenance and survellance
recommended in Tab E of Dresden £Q Bindsr EQ-480 for Marathon terminal blocks
shouid be applied 1o the Westinghouse FT-1 switch,

MLEF.103/3

Dane A
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Tha plant "eatiag, ventilating ana air zonaisicning system consists
5f tne 2lements required to effect and control the Foliowing space air
processas: supply and axnaust; distribution and recirculation; velocity;
differential and static pressure control; filtrition of particulate con-

taminates; cooling and heating; complete air conditioning; and area iso-
lation.
Elements necessary to perform and control the space air requirements

are filters, dampers, cooling and heating coils, electric duct heaters,
air washers, refrigerating equipment, fans, and the necessary control and

support eguipment.
The overall system is related, hut divided into subsystems which are

designed to control the air requirements in a particular area (see Figures
10.11.2:1 thru 10.11.2:5). They are as follows:

1. Reactor Building Ventilation; Min 65°F, Max 103°F
2. Turbine Building Ventilation; Min 65°F, Max 120°F

3. Radwaste Building:
Qccupied areas; Min 50°F, Max 103°F

Cells and Collector Tank Room; Min 50°F, Max 120°E

Concentrator & Concentrator Waste Tank Cells; Min'SO‘F;:

Max 150°F oo
4. Main Control Room; Min 70°F, Max 80°F -
5. Drywell Ventilation:

Normal; 135°F Average

8 hrs after Shutdown; 105°F Average

« PR-EPED-063/-0/
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DRESDEN STATION

. UNITS 2 AND 3

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumption -

The setting tolerance used for setting the trip unit voltage is assumed to be
+/-g.2 v w?;ghvcorresponds to about +/-0.182% for a setpoint expected to be
used near .

Referen lculation

8982-13-19-6, Revision 2
8982-17-19-2, Revision 1

Verifi j ription

The attached relay setting order for Dresden Station Unit 2, Buses 23-1, 24-1,

8 and Unit 3, Buses 33-1 and 34-1 from CECo System Planning already addresses
tolerance of +0.2 V and setpoints are near 110 V. Therefore, this assumption
does not require further verification.

Follow Up Action

Incorporate assumption verification in the calculation.

o_—

-
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DRESDEN STATION
UNITS 2 AND 3
DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumption &

The dc control veoltage for the undervoltage rélays will be within the relay’s
acceptance range of '100 to 140-Vdc during both normal and accidental conditions.

Reference Calculations
(1) 8982-13-19-6, Revision 2
(2) 8982-17-19-2, Revision 1

Verification cription

To verify above assumption calculation 9198-42-19-1 was prepared.

The calculation demonstrates that there are sufficient terminal voitages at the
second-level UV relays during the first seven seconds of a LOCA (no LOOP)
combined with a degraded voltage condition. The calculation also shows that
these relays will not be exposed to terminal voltages exceeding their maximum
1imit during battery equalization.

Follow-Up Action

Incorporate assumption verification in the calculation

wp: G:\ELEC\DQC\QOC3545.EP
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Calc. for Minimum Contrel Power Voltage at The Te

of The Secona Levei Unaervoitage Relavs

SARGENT & LUNDY

ENGINEERS L. | X i Ssfety-felated , i Hon-Safety-Relat. _ l !
% Client sommorwesith Edison Comoany Prepsred by Date
z; Project :-esoen Station - Units 2 ano 3 Reviewed by Date
Proj. No. $198-42 Equip. No. Acprovex by Date
[. The battery chargers are rated at 200A (Reference 16) and are set to curren
limit at 100% of the charger rating (Reference 15).
J. The characteristics of the NCX-21 battery cells for the 125-Vdc battery

(Reference 5) are the same as those of the NCX-1500 battery cells of the
250-Vdc batteries (References 6 and 21).

IV. ASSUMPTIONS
Assumptions not Requiring Verification

A.

Fuse resistances are not included in this calculation. The fuses which are
upstream of the control circuits where the second-level UV relays are
installed, are all 35 A (Reference 10). The resistances of the 35 A fuses
are negligible when compared to the resistances of the cables. (ENGINEERING

JUDGMENT)

Contact resistance for switches, breakers, and relays are assumed
negligible. This is based on Dresden Station Design Ili-"ormation Transmittad’
DR-EPED-0503-00 (Reference 11) which shows that contact resistances vary
from 0.0028 to 0.0002 OHMS. (ENGINEERING JUDGMENT)

The battery is fully charged at the time of LOCA initiation. The battery
voltages are checked daily by personnel from the station operations
department (Reference 12).

No LOOP condition exists.

The new main feed to Panel 903-34 on Bus 3A-2 (Reference 22) has been
installed. (ENGINEERING JUDGMENT - This loading is conservative relative t¢
premodification loading on the same bus).

ACCEPTANCE CRITERIA

The input voltage at the terminals of the second level UV relays must not be belov
the established minimum value of 95 Vdc or above the maximum value of 140 Vdc as
determined by vendor information (References 7 and 19). However, the relay will
also tolerate a one second dip in minimum (Reference 19) terminal voltage to

89 vdc.

- Calculation No. _ 8982-13-19-6
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Calc. For Mminimam Controt Power Voitage at The T

! of The Secomg Levet Ungervoitage Relavs

SARGENTZ LUNDY |

ENGNEERS L | X | safery-tetatea | | Nom-satety-gets

Client

~ommormesith Edison Company Prepered by Date

Project Jrescen Station - units 2 ano 3 Reviewsd by Date

Proj. No. 9198-42 Equip. No. Approvesd by Date

VIII.

IX.

XI.

Table 1 shows that during the worst.interval (Switchgear 24-1, from -6.917
to -6 seconds), the battery is still able to supply the minimum voitage to
the UV relay, and would discharge from a fully charged state in about 15
minutes if this load were kept constant. Since the time delay for the UV
relays is only seven seconds long, it is evident from the table that all UV
relays will have the minimum necessary control volitage to operate during

this time period.

The tables in Attachments A and B show the loading during a dual unit LOCA
with no LOOP. However, the design basis for the station is a single unit
LOCA only. Therefore, the results shown in Table 1 are conservative.

. The maximum battery equalization voitage is 135V when the battery is
connected to the bus. Therefore, the maximum voltage of 140V at the
terminals of the undervoltage relays will not be exceeded.

CoMP RESULTS WITH ACCEPTANCE CRIT

From the analysis of Section VII, the terminal .21tages of all second level UV
relays will be within their minimum and maximum established limits under the

postulated conditions.

CON N
The calculation demonstrates that there are sufficient terminal voltages at the
second-level UV relays during the first seven seconds of a LOCA (no LOOP) combine

with a degraded voitage condition. The calculation also shows that these relays
will not be exposed to terminal voltages exceeding their maximum 1imit during

battery equalization.
REC ATION
Not Applicable.

REFERENC
1. Sargent & Lundy Standard ESA-102, Revision 04-14-93

2. Sargent & Lundy Standard ESI-253, Revision 12-06-91

3. Sargent & Lundy Standard ESC-291, Revision 05-23-91

4. Design Information Transmittal DR-EDD-0086-00, dated 08-02-93 (attached)
5. Sargent & Lundy Calculation 7056-00-19-5, Revision 23, dated 08-27-93
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DRESDEN STATION
UNITS 2 AND 3

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumpti -

"It is assumed that the voltmeter used for settlng the relay is a Fluke 45
Digital Multimeter. It is also assumed this voltmeter has been set to a user
selected reading rate of 5 (medium) readings per second.”

Assumptions - 12, 18

"It is assumed that the multimeter is calculated to meet its technical
accuracy specifications as identified in the Fluke 45 literature

(Reference D). Furthermore, it is assumed that the relay is calibrated at a
temperature that is within the range of 21° to 24°. This assumption is
necessary to limit the conservatism in the error due to relay temperature
effect to a reasonable level."

Reference Calculati

8982- 13 19-6, Revision 2
8982-17-19-2, Revision .

Verification Description

Dresden Relay Setting Procedure DOS 6600-09, Revision 8, specify to: a) use
calibrated model=Fluke 45 digital muitimeter b) relays must be calibrated to
an ambient temperature between 70° and 75°F.

Commonwealth Edison Company will revise Procedure DOS 6600-09 to include the
use of Fluke 45 Digital Multimeter with user-selected reading rate of five
(medium) readings per second.

Follow Up Action

Incorporate assumption verification in calculation.
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To: J.J. Horwath

Subject: Second Level Degraded Voltage Relay Settings
Switchgear 23-1(Div. I) & Switchgear 33-1(Div. I)
Dresden Station, Unit 2 & 3

Ref.: 1. S&L Calculation Number 8982-13-19-6, Rev.2,
entitled "Calc. for Second-Level Undervoltage
Relay Setpoint", Dresden Unit 2, CHRON # 186718.

Ref.: 2. S&L Calculation Number 8982-17-19-2, Rev.1l,
entitled "Calc. for Second-Level Undervoltage
Relay Setpoint", Dresden Unit 3, CHRON # 186716.

Ref.: 3.0Operability Determination of Safety Related
Equipment Affected by the Second Level
Undervoltage Relay Setpoint Change on Division I
of Units 2 and 3, Dresden Station, CHRON # 186841. -

The above listed references are for your files.
Reference 1 and 2 establish the design basis for the,
setpoints of the subject relays. In order to expedite
issuing new Relay Setting Orders reference 1 and 2 were
previously sent to you and discussed via phone on June 2,
1992. The need to adjust the existing settings is due to
incorrectly applied vendor information which changed the
ambient temperature effect tolerance in the original
calculations. This setpoint adjustment will restore margin
to the level established in our current setpoint
methodology. It is our understanding that Relay Setting
Orders for the subject relays have been issued as follows:

Dresden Unit 2 -« Division I

Primary Trip Setting : 3835 volts nominal
Secondary Trip Setting : 109.57 volts +/- .2 volts
Reset Bandwidth : set to minimum achievable by

device, approximately .S5%
(.55 volts) above trip setpoint
i.e. 110.12 volts

Timing : 7 seconds +/- 20%

Dresden Unit 3 - Division I

Primary Trip Setting : 3884 volts nominal

Secondary Trip Setting : 110.97 volts +/- .2 volts

Reset Bandwidth : set to minimum achievable by
device, approximately .5%
(.56 volts) above trip setpoint
i.e. 111.53 volts

Timing : 7 seconds +/- 20%

/1 1, }5-2
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(2)

It should be noted that the existing setpoints on the
Division II second level undervoltage relays are
conservatively set above the values indicated in the revised
S&L calculations (see Ref. 3). Therefore it is not required
at this time to adjust the Division II settings.

The setpoint calculation has several stipulations for
setting these relays which must be adhered to by the
Operational Analysis Department.

They are as follows:

1. A Fluke Model 45 multimeter, must be used to set the
relay and have been calibrated within the manufacturer's
specified tolerance range of 18 to 28 degrees Centigrade.
The Fluke 45 must be set for a 60 Hz signal and at the

medium sampling rate.

If another voltmeter is to be used

then it must have an accuracy equal to or better than the
Model 45 in the appropriate veolt range and be approved
for use in this application by the Nuclear Engineering
Department.

2. The relay must be set (calibrated) at a temperature
between 21 to 24 degrees Centlgrade (70 to 75 degrees

"Fahrenheit).

3. Utilize ABB

instruction bulletin I.B.7.4.1.7-7 Issue D

when setting the ABB/ITE, type 27N undervoltage relay
with harmonic filter.

A copy of this letter has been sent to the station for

approprlate setpoint control review.

If you have any

questions or concerns regarding this matter please call Stan

Gaconis, X7644 or Mike Tucker, X7648.
P Pl
M.L. Reed
Superintendent
NED-E/I&C Design
Attachment
§
cc: H.L. Terhune w/o attachment
G.P. Wagner w/0 attachment
C.W. Schroeder w/o attachment
H.L. Massin w/0 attachment
K.E. Faber w/0 attachment
M.S. Tucker w/o attachment
s.L. Gaconis w/0 attachment

217 /8-=
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In Reply, Refer to

ceroN# 190945

Subject: Second Level Undervoltage Protection
Relay Setting Orders
Dresden and Quad Cities Stations '

Mr. T.T. Clark:

Please provide copies of the Second Level Undervoltage (Degraded Voltage Protection)
Relay Setting orders for the ABB 27N relays installed for 4160 Volt buses 13-1, 14-1, 23-

1 and 24-1 for Station 4, Quad Cities, and for 4160 Volt buses 23-1, 24-1, 33-1 and 34-1
for Station 12, Dresden. NED requires copies of the actual relay setting orders to close

out some of the assumprtions made in the degraded voltage calculations and for the FSAR

rebaseline project.

We would appreciate copies of the subject Relay Setting orders by August 31, 1992. If
you have any questions, please call me on extension 7648 at Downers Grove. '

Prepared: MA___ Date: £VCe /2

M.S. Tucker

Approved: 77/ /e ummu“% Date: T °R¢ -5

M.F. Pietraszewski * /D
E/1&C Design Supervisor F, 3 } 7

cc: M.L. Reed D. VanPelt
T.S. Kriz H.S. Mirchandani

M/(d; Egl/gﬁf

/& vk

G~

Page | of | i ? { J’
RSOREQST.DOC /g
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. InterOffice Memo

To: Bipin Desai
From: Mike Tucker
Date: September 2, 1992
Subject: Calculation Assumptions.
Relay Setting Orders
Degraded Voltage ‘

Tom Clark of System Planning has sent copies of the Second Level Undervoltage Relay Settings as you
requested. However, note that the new RSO for Quad Cities Unit 1 has not been issued at this time.
Therefore, only the relay setting orders for Quad Cities Unit 2, Dresden Unit 2 and Unit 3 are attached.

The relay setting order does not address the tvpe of meter to be used. much less specify that the medium
sampling rate only be user selected. Therefore, we! are going to have 1o determine an alternate course of

If vou have any questions, please call me on ext. 7648.

. CC: M.L Reed

. IThe term "we" in this context should be best interpreted to mean "vou.”

w /P .
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TESTING OF ECCS UNDERVOLTAGE
AND DEGRADED VOLTACE RELAYS

Requirements:

Technical Specifications Sectionm 4.2, Tabic 4.2.1

Special Controls/Reviews:

NONE. '

I. Almzs
Originator

) 3. Rhee
Iadependent Reviewer/Verifisr (If Applicable)

da Fisdlar.
Department Procedure Writer

M, Korchywsky APPROVED

Department Supervisor

NG 05 'S2
20051537
N/19
10f8 D.0.S.R.
A7 o~
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TESTING OF ECCS UNDRRVOLTAGE
AND DEGRADED VOLIAGE RELAYS

A. RURRQSE: '
This procedure verifies the undervoltage relay settings for Emergency
Core Cooling System (ECCS) Buses 23-1, 241, 28 snd 29 (33-1, 341,
38 and 19) and sasures calibration of related Diesel Generator power
instruments. '
8. USER REFERENCFS:
1. Technical Specifications:
a. Section 4.2, Table 4.2.1, Minimum Test and Calibration
* Frequency for Core end Containment Cooling Systems
Instrumentation, Rod Blocks snd Isoclations.
2. Procedures:
a. Relay Calibration Procedure (Supplied by Operational
Acalysis Departmant).
3. Printm:
&. 12E=2334, Relaying and Metering Disgram -~ 4160 V Switch
Croup 23-1 & 261,
b. 12E-2335, Relay and Metering Diagram - 4BO ¥ Switch Groups
25’ 25. 27‘ 2' ‘ 29-
e. 12B-2344, Schematic Control Diagram, 4160 V Buses 23-1 &
24«]1 Main Feed BKRS.
4 12£-2345, Schematic Control Diagram, 4160 V Bus 23-1 4RV
SWGR Bus 40 Yeed BKR.
e, 12B-~234&, Schemstic Control Diagram, 4160 V Bus 24-]
Standby Dissel 2 Feed & 3A-1 Tie Breaker,
£. 12B-3334, Relaying and Metering Diagram - 4160 V Switch
Group 33-1 & 3A-1.
g. 122-3335, Relay end Metering Diagram - 480 V Switeh Croups
38, 36, 37, 38, 39, & 30 und #1560 V SWCR CUBR 15.
h., 12B-334k, Schemstic Control Diggram, 4160 V Buses 33-1 &
34~]1 Main Teed BKRS.
i. 12E-334%, Schemstic Control Disgram, 4160 V Bus 33-1 4KV
SWGR Bus 40 Feed BER.
j. 12B-3346, Schematic Control Diagram, 4160 V Bus 3b-1
Standby Diessl 3 Feed & 26-1 Tie Bresker.
I008/137
198
w 2 0f 8
L7, -
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€. SUPRLEMENTAZ
1. Checklist A, ICCS Bus Relay Tes:.

D. EQUIPMENT REQUIRED:

1. Timer (Calibrated per DAP 11-12). Record Serial Number and
Calibration Due Date on Checklist A,

2. OFluke Model 45 Multimeter. Record Serial Number and Calidrationm
Due Date on Checklist A, @ (W-2, Wel, W=d)

3. Digital Thermometer. Record Serial Number and Calibration Due }
Date on Checklist A.

E. EREREQUISITES:

| NOIE |
| Indicate completion of the prerequisites on Checkliast A. |

+ +

1. Reactor in Cold Shutdown or Refuel.

2. Bus being tested ls out of service for the Operational Analysis
Department (0AD). :

3. Operatienal Acalysis Department (OAD) has verified the relay
settings for the relays listed in Chackliast A.

4. Parmission to start the undervoltags test on sach bus (Bus 23’-'1'."'
24-1, 33-1 or 34~1) has been obtained from the Shift Engineer.

F. PRECAUTIONS: |

1. Use proper ssquences vhen disconnecting or recomnecting the
relays to avoid spurious bus trips.

¢. LIMITATIONS AND ACTICNS:

1. A Fluks Model 43 Multimetar must be used to calibrate the ICCS ,
degraded voltags relays. 1F snothar voltoeter is to be used, ,
TEEN the Nuclear Engineering Department must spprove it's use. 1

E. ACCEPTANCE CRITERIA:

1. All operating voltages and trip tizmes shall be within the
tolarances listed in Chacklist A,

2. 1P any of the AS FOUND values fall outside of the (Checklist A
tolerances, IEEN notify the Cperations Shift Supervisor and
submit an cut-of-tolerance notification sheet to the Technical

Staff Supervisor.

2008/137
H/198
Jof 8B
/7, T 1 Pa gy
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-

B. 3. Acceptance criteria ia snmotated by accepltance critarias (AC)
before the step.

} Indication of completion of the relay tests is accomplished ]
by compieting Checklist A.
‘ I

1. HRemove the undervoltage relays ss follows:
a.  Isolate the trips by removiang the LOWER paddlse.

b, Isolate the voltage sensing circuits by removing the UPPER
paddls.

c. Remove the relsy.
2. . Remove the degraded voltage relays as follows:
a. Isolate the tripe by opening Test Switch E in the Test
Switch Greup IS 23-1 UV (T8 33-1 UV) and T8 24-~1 UV (TS
34-1 W) directly below the relay.
5. Isolate the voltage sensing circuita Dy opening Test
Switches A, B, C, and D in the Test Switch Group T8 23-1 UV
(TB 33-1 WV) or TS 24-1 UV (T8 34-1 UV) directly below the_
relay. -
C. Remove the relay.
3. Complete the following on each relay:
a. Verify realay settings.,
b. Clean ths relay.
¢. Note anything abnormal.
4. Complete Checkliist A, ECCS Bus Relay Test.
4. Inatall the degraded voltage relays as follows:
a. Install the relay.
b. Connect the voltage sensing circuits by closing Test

Switches A, 3, C, and D in the Test Switch Croup TS 23-1 W
(T8 33-1 UV) or TS 24-~1 UV (TS 34~1 UV) dirsctly below the

relay.
08/137
/198
4 of B
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. &, c. Connect the tripas by closing Test §
Switch Group TS 23-1 UV (1S 33~1 UV) or TS 24~1 UV (T3 b=l
UV) directly belov the relay.

$. Install the undervoltage relays as followa:

a. Inatall the relay.

b. Connect the voltage sensing circuits by installing the
UP2ER paddle.

c. Connect the trips by installing the LOWER paddle.

6. (AC) All operating voltages and trip times are within the
tolerances listed on Checklist A.

(Initial or N/A) __

2. 1X any of tbe as found values f[all ocutside of the Checklist
A tolerances, THEN notify the Operations Shift Supervisor
and submit an cut-of-tolerance notification sheet to the
Technical Staff Supervisor.

(Initial or N/A)___ .

7. Notify the Operations Shift Supervisor of test completion and
give him the completed checklist. ‘

J. DISCUSSION:
k These tests are based on a nominal Bus voltage of 4160 volts and o

potential transformer ratio of 35 (4200 volte/120 volts). The .
nominal voltage at the relay is 118.86 volts.

W. WRIIEA'S REFPRENCES:
1. Response to 1L Informatiom Notice 84-02, dated June 20, 1984.
2. Zlectrical Distridution Systam functional Inspsction, July 1991.

3. S &L Calculation 8982-13-19-6 Rev. 2, Second-lavel Undervoltage '
Relay SBetpoint.

4. 8 & 1 Calculation 8982-17-19-2 Rev. 1, Second-Level Undervoltage
Relay Setpoint.

00S/137
/198
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I

CRECKLIST A
ECCS BUS RELAY TEST

Prerequisites Complete:
Initial/Date__ /.

ECCS Bus Undervol:age Relay Test
(Tap setting ia 93)

Unit

Lever Contact Closure Time to Contact
Setting Voltage (UV) Closure 120 te OV
— -Relay 1.0 2.1 ssc
FOUND LEFT FOUND LEFX FOUND | LEFT
127=1-23=-1¢13-1}
227-1=28 (38)
227-2=28 (JR)
ECCS Bus Degraded Voltage Relay Testa®
Ambient Tamperature ‘r
Lever Contact Closure Time to Contact
Setting Yoltage (UV) Closure 120 to OV
Relay $.0 109.37 to 1 '
IQUND. LErY FOUND LEFT EQUND L LEFT
127-3-23=1 *
P . "
127=4-21-1
Lever Corsitact Closure Time to Contact
Setting Voltage (UV) Closure 120 to OV
—_Relay _ 5.0 Nominal | 131,17 Y !
- JOUND LEX: JFOUND LEXX FOUND | LEFY
127=3=33-1
127-4-33-1 '

Time to Contget .

Closure i

S min to i
Anin, 13 asc

! IR 23-1 (33-1)

'znm 23-1(33-1)

Tima to Contact
Closure

1.8 to 2,2 sec

%  These relays sust be calibrated at an ambient temperaturs betwesn 70 and
75°F, utilizing A2B Instructionm Bulletin I.B. 7.4.1.7-7 Iasus D.

D0 /137
/198

Wl Eami 17T ARTA NSV vl'm- y TIICTTTY
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CHECKLIST A (Continued)
ECCS BUS RELAY TEST

Prerequiaites Complete: Unit
Initial/Dace,__ /L ..

ECCS Bus Undervoltage Ralay Test
(Tap setting ia 93)

Lever Contact Closure Time to Contact
Setting Voltage (UV) Closure 120 to OV
— Relay 1.0 Nogisal, L2196 to A7.9 valta! 1,89 o 2.31 amc.
FOUND | LEFT FOUND | LEFT | TOUND | LEFY
127=]1-28~1(34~1)
=228 =1)
222-1-29 (39)
227~-1=29 (39)
ICCS Bus Degraded Vcltage Relay Tests® .
‘ Amhient Temperaturs _ T :
Lever Contact Closure Time to Contact ’
Setting Voltage (UV) Closure 120 to OV ’
_ Relay. 5.0 Momingl | 108,95 to 109,38V ! $.4 30 8.4 asg |
. |
. FOUND LEXT FQUND LErT FOUND | LEFT }
127-3-24~1 :
127-4=28=1 -~
, Lever Contact Closure Time to Contact
Setrting Valtage (V) Closure 120 to OV
Aelay 3.0 Noginal  § 110,46 to 1108V § 5,6 1tp 8.4 sec
TOIND LEFT FOUND | LEFD FOUND | LEFT
127 =3=3be1
122*—:&u1 N
Time to Contact
Closurse
5 ming to
; < nin. 13 seq
’ma_-x_xnm !
Time to Contact
Closure !
LA te 2,2 sec
!zm 24=1(3%-1)

* These relays must be calibrated at an smbient tesmperature between 70 and :
75°7, utilizing ABB Instructiom Bulletim 1.3. 7.4.1.7-7 lasue D. !

p0s/137
W/198
7 of 8
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CHECKLIST A (Continued)

| ECCS BUS REIAY TEST

Abpormal Findings and Comments:

-

Voltaeter Serial Number ___ .

Tiver Ser ial Number

Calidbration Dus Date Calibration Dua Date e

———

Digital Thermometer

OAD Representative
Serial Mumbe. -

Calibration Due Date e e,

ID08/137

/198
8 of 8
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DRESDEN STATION
UNITS 2 AND 3

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumptions -

The Containment Cooling Service Water System (CCSW) pump cubicie cooler fans and
the Diesel Generator 2/3 starting air compressor need not be considered in
determining the minimum allowable 4.16-kV system voltage.

The CCSW pump cubicle cooler fans need not be considered in determining the
minimum allowable 4.16-kV system voltage.

Refere Cal ion

8982-13-19-6, Revision 2, and 8982-17-19-2, Revision 1.

See the attached CECo CHRON 179857 for swing diesel starting air compressor
assessment.

The existing CCSW cubicle cooler fan motors are acceptable. The Calculation No.
9215-99-19-1, Rev. 1 (calculation for evaluatic., of 3 H.P.; 460 Voit CCSW motor
minimum voltage starting requirements) demonstrates that the existing 460 Voit
CCSW cooler fan motors will start during degraded voltage conditions without
tripping their protective devices or exceeding their thermal capability limits.

Follow Up Acti A

Incorporate assumption verification in the calculation.

Calculation No. __8982-13-19-6
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Feb:

In Rupay, ssaws v

cmon + 179897
Mr. C.W. Schroeder

Station Manager ToR Yene

Dresden . R
Q~-.)M’\-' Y \.TZ %

Myt - -

Subject: Safety Assessment - T
Degraded Voltage '
Dresden Unit 2

Reference: Safety Assessment of Degraded Voltage
‘Dresden Unit 2
M.F. Pletraszewski to C.W. Schroeder dated 1/30/92
CHRON 179582

Dear Mr. Schroeder:

The Electrical/I&C group of the Nuclear Engineering Department has
revised the assessment of degraded voltage previously issued under the
referenced letter. These assessments addressed the swing diesel
generator starting air compressor, CCSW cubicle cooling fans and the
battery chargers, Additional assessments have been performed on the
affect of 120V contactors being subjected to a lower voltage than the
manufacturer’'s recommended value and the use of test data to determine
the minimum starting voltage tequired for the diesel generator cooling
water pumps, Copies of the safety assessments are attached. Nuclear
Engineering has concluded that this equipment is capable of performing
all intended safety functions and is currently operable.

Attachment B contains actions recquired to be completed by March 31, 1992
to ensure equipment operability during the summer months.
F

If you have any questions, please call Mike Tucker on extension 7648 at
Downers Grove,

Prepared: W Date: 'Z/ZééL

M.S. Tucker
Senior Engineer

Approved: __#*7 / /& Date: «/2/92

M.L. Reed
E/I&C Design Superintendent

DRSDN EDSFIN\ SADVA.DOC

MT:mst

attachments

cec: C.A. Grier = H.L. Massin M.F. Pietraszewski
R. Radtke D. Taylor M.H. Richter
B.M. Viehl M.C. -Strait G.A. Gates
S.A. Lawson NEDCC

2 L3,
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Attachment A

Aff f | Non-Saf ipm

Certain non-safety related equipment is shown in the critical voltage analysis
below the NEMA acceptance criteria. These are the 2/3 diesel generator
starting air compressor, the 250V battery charger 2 and the 250V battery
charger 2/3. ,

wi i

The diesel generator starting air compressor 2/3A would have 408.6 Voits
at the motor terminals at the new second level undervoitage relay setpoint,
slightly less than the NEMA required 414 Voits. To assure the NEMA
criteria is met for this motor, the relay would have to be set to assure 3827
Volts at Bus 23-1 as compared to the 3784 required to assure operation of
the 2/3 diesel generator cooling water pump. The safety related portion of
the air start system relies on accumulators of stored air, and would be fully
charged prior to starting the diesel generator. The air compressor would
have adequate voitage when it would normally be expected to charge the
receiver tank. The air compressor may start after the diesel has started due
to low receiver pressure; however, as the diesel has already started,
recharging the accumulator is not required. Therefore, low voltage at the
'+ 2/3A starting air compressor is not a concern. Starting air compressor 2A
and 2B have adequate voitage at the new relay setpoint.

250 Voit Battery Chargers

The 250 Volt battery chargers are indicated as non-safety related in the
Master Equipment List. The batteries were sized based on a loss of offsite
power with No credit from the chargers. Unlike induction motors, the
battery chargers are rated for 480 Volts nominal. Therefore, (o meet the
NEMA criteria of 90% terminal voltage, 432V is required. Further, the
manufacturer of the battery charger, Power Conversion Products, specifies
output voltage regulation and output current capability based on an input of
480V +15, -10%. To assure 432 Volts at the charger terminals, an
operationally unacceptable setpoint would be required for the Second Level
Undervoltage Relay.

NED has assessed the effect on the charger output at 414 Volts (86.25% of
480 Volt rating) and has concluded there would be less than a 4% reduction
in output voltage. This would be sufficient to prevent a discharge of the
250V battery. The charger maximum current output capability is also
reduced; however, with off-site power available the load demand on the DC
system would be less-than the design basis loading. Therefore the small
reduction in charger output is acceptable.

Attachment A to SADVA.DOC
Page 1 of 1
DRSDN EDSFRATTA.DOC 2/2/92 9:07 AM
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Attachment B

Aff Degra Vol on Safety-Rel i n

Certain safety related electrical equipment is shown in the degraded voitage
analysis with available terminal voltage below the NEMA acceptance criteria.
Some of the safety related motors may have lower terminal voltage than
vendor recommendations to assure successful starting. An assessment of
this condition follows. .

CCSW Cubicle Cooling Fans

The Containment Cooling Service Water System (CCSW) provides long term
decay heat removal. This system has a total of four pumps. CCSW pump
A and B are ESS Division | and pumps C and D are Division il. Two of the
CCSW pumps, B and C, are in vauits to provide protection against local
flooding. Each of these two pumps have four cooling fans fed by the
respective ESS division power source. See Table 1 below. CCSW Pumps A
and D are not in vauits. Therefore, these pumps do not require cooling
fans. Only one CCSW pump is required per the FSAR.

Table 1

_CCSW Pump | ESS Division | In Vault? | CCSW Cubicle Cooling Fans |
X A Division | No None
B Division | Yes AFan 1, AFan 2, BFan 1
and B Fan 2
c Division i Yes CFan 1,CFan 2, D Fan 1
and D Fan 2
D .- Division i No None

The voltage available to the Division Il fans (C and D) is adequate for
starting and running these motors at the second level undervoitage relay
setpoint issued per calculation 8982-13-19-6 Revision 1. However, setting
the relay to assure starting of the Division | fans (A and B) would result in
an unacceptably high relay setpoint.

The simultaneous events of flood, LOCA and degraded voltage with off site
power available is not considered to be credible. This event is estimated to
be on the order of 9.9 x 10-12 per year (see 1/20/92 C.A. Grier memo).
Therefore, the potential low voitage at the Division | cooling fans is not a
concern.

Attachment B to SADVA.DOC
Page 10t 6
DRSDN EDSFNATTB.DOC 2/2/92 11:00 AM
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Diesel r ling W P inim rting Vol ,

The purpose of this assessment is t0o evaluate the voitage available for
starting the Diesel Generator Cooling Water Pumps (DGCWP). The critical
voltage calculations used to determine the second level undervoitage relay
setpoint have determined that the swing DGCWP has an available terminal
voltage of 370.6 Volits under starting conditions. This is 80.6% of rated.
The Unit 2 Division | critical voltage was determined in calculation 8982-13-
19-1 Rev. 0 dated 1/8/92 (CHRON # 179302). Division | bounds Division I
as shown by caiculation 8982-15-19-3 Rev. O dated 1/14/92 (Unit 2
Division Il, CHRON # 179755); this calcuitation determined that DGCWP 2
has 372.3 Volts available for starting.

The vendor of the Diesel Generator Cooling Water Pumps (DGCWP),
Chempump Division of Crane Company, does not specify a minimum
starting voltage requirement. In response to a request by CECo for a
minimum starting voltage requirement, the vendor responded that the motor
was guaranteed to start and run at 90% of the 460 Volt rating (or 414
Voits) and may not start if the line voltage dips by more than 15% (85% of
rated or 391 Voits). However, the 85% number was based on engineering
judgement, and no actual testing was performed under degraded voltage
conditions (under 90% of rated voitage). The vendor was unable to provide
a motor torque-speed curve applicable to this pump. This specific motor is
no longer used by Crane, and they no longer have one available for testing.

Crane obtained a standard motor for each of Dresden’s DGCWPs. The
pump vendor modified each motor to allow for use in a8 submerged location.
To accomplisf this, the vendor machined the rotor to increase air gap and
installed a liner in the motor. This liner protects the windings from moisture,
thus creating a submersible combination pump/motor in a common
enclosure. A water cooling jacket was also provided integral with the
housing. Machining the rotor and providing a custom enclosure is standard
practice for the vendor. The pumps were supplied to CECo in 1973.

A test of the Unit 3 Diesel Generator Cooling Water pump was performed to
obtain the torque - speed characteristic curve by developing an analytical
model of the motor. Torque - speed curves would normally be obtained
using a dynamometer. Due to the design of the DGCWP, the motor shaft
can not be connected to a dynamometer. Dynamometer testing may also
result in motor failure. Therefore, this method of testing was impractical for
the Dresden DGCWP.
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Alternate analytical methods are available to determine torque - speed
characteristics of induction motors. Generally, these methods are not used
by manufacturers as potentially destructive dynamometer testing of
redundant motors .is more economical than the enginerring effort required to
develop the analytical model. For the Dresden DGCWP, developing an
analytical model of the motor based on test data was the only possible
alternative. The test measured the three phase currents and voitage values
from the initial inrush current until reaching a steady state value, indicating
that the motor had started. Current and potential transformers were
installed in the motor circuit to allow the use of a digital fault recorder to
obtain the required data. The DGCWP was then started in accordance with
normal station operating procedures. The testing accurately monitored the
motor and pump as it is installed in the plant with the actual mechanical
load applied to the pump impeller (cooling water flow to the Unit 3 diesel
generator).

An analytical model of the motor was developed and benchmarked against
the test data for validity. This type of model can be used to predict motor
behavior under all conditions. This type of motor model accurately
represents the motor speed - torque curve, the changing rotor impedance
with time and allows assessment of machine capability in response to
available voltage. The motor circuit model developed is independent of
starting voltage actually present during the test. The minimum starting
voltage required to start and accelerate the motor was then calculated from
the motor analytical circuit model. The test data, methodology and the
torque - speed curve developed are documented in calculation 8982-13-19-
4, Revision 0, dated 1/6/92.

Two requirements must be met at the minimum acceptable starting voltage.
Adequate torque must be provided at reduced voitage and the protective
devices must not trip on overcurrent before the inrush drops to the steady
state value. The torque - speed curve determined by the testing shows that
the motor will successfully start at 70% of rated voitage. The overioad
relay will not trip during a degraded voltage start, and the maximum current
drawn by the motor is below the trip curve of the breaker.

The motor develops adequate breakdown and pull-up torque at 70% of
rated voltage to assure successful starting. The critical factor in this
application, by the test data, is net accelerating torque available. A
minimum value of 25% of load torque must be provided to accelerate the
load in a reasonable--time, or about 50 Ib.-ft. in this application; an
accelerating torque of 7_3.8 Ib.-ft. is available at 70% voitage, providing a
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conservative margin in the calculated resuit. This will accelerate the pump
. 10 operating speed in 1.65 seconds.

At locked rotor current, the overload relay will trip in 13 to 21 seconds,
assuring that the thermal rating of the motor is not compromised. As the
motor will start in less than two seconds, the overload will not trip the
motor under starting conditions at 70% of rated voltage. The maximum
current will be drawn when the motor starts under the highest expected
voltage, which causes a locked rotor current of 626 Amperes at 110% of
rated voltage. The 200 Amp TFJ breaker will take 27 seconds to trip at this
current.

Therefore, at 70% voltage,the motor has adequate torque to start and no
undesired protective trip will occur.

125 Volt Battery Chargers

The 125 Voit Battery Chargers are rated 480V, not 460V as [most motors.
Therefore, to meet the NEMA criteria of 90% voitage, 432V is required at
the charger terminals. Further, the manufacturer of the chargers (Power
Conversion Products) has a published specification of 130V £1% output
. _voltage from no load to 200 Amperes with an input of 480V + 15, -10%.
. ‘ To assure 432 Voits to the charger would require an operationally

unacceptable setpoint for the Second Level Undervoitage Relay.

NED has assessed the effect on the charger output at 414 Volts (86.25% of
480 Volt rating) and has concluded there wouid be less than a 4% reduction
in output voitage. This would be sufficient to prevent a discharge of the
125Vbattery. The charger maximum current output capability is also
reduced; however, with off-site power available the load demand on the DC
system would be less than the design basis loading (e.g. fewer breaker and
solenoid operations; inverters remain on AC power). Therefore the small
reduction in charger output is acceptable. Additionaily it should be noted
that the batteries were sized based on a loss of off site power with no credit
from the battery chargers.
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Five safety related 120 Volit contactors on Dresden Unit 2 do not meet the
vendor stipulated minimum voltage requirement of 75% of the 120 Voit
rating at the new second level relay setpoint. These contactors control
motor operated valves required for LPCl injection. These valves are:

Reactor Recirculation Pump 2A Discharge Valve, 2-202-5A
Reactor Recirculation Pump 2B Discharge Valve, 2-202-5B
LPCI Injection Valve 2A, 2-1501-22A

LPC! Injection Vaive 2B, 2-1501-22B

LPCI Full Flow Test Valve 2C, 2-1501-38B

At the new relay setpoint of 3820 = 7 Voits, a minimum critical voitage of
3784 Volts is assured on the 4kV bus. This critical voltage is based on the
minimum acceptable running voitage on all required safety related
equipment under the highest auxiliary power system loading condition. The
setpoint includes a tolerance for the lower analytical limit of the potential
transformer, undervoltage relay and calibration equipment. The relay
setpoint was determined in calculation 8982-13-19-6, dated 1-29-92
(CHRON # 179508). The critical voitage used was based on Unit 2 Division
| (calculation 8982-13-19-1 Rev. O dated 1/8/92, CHRON # 179302). This
value of critical voltage bounds the Unit 2 Division Il analysis.

The worst case valve, LPCI Injection Valve 1501-22B, has 72.7% of rated
voltage availab_[e at the contactor under these conditions. Raising the relay
setpoint !0 Theet the conservative vendor voitage requirement these
contactors would resuit in an unacceptable relay setpoint. A higher relay
setpoint would trip the preferred power source when it is still capable of
supplying critical loads. This would challenge the diesel generators
unnecessarily. Therefore, the higher relay setpoint is unacceptable, both
from an operating perspective and considering overall plant safety.

The five contactors for the valves listed above were replaced during the fall
1991 outage with safety-related, environmentally qualified General Electric
(GE) Series 300 contactors. CECo has tested the minimum pickup of a 300
Series contactor. The test data shows that the GE Series 300 contactor
minimum pickup is 58% of rated voitage when new. The GE value for
pickup of 75% is to allow aging over the useful life of the device (40 years)
and to provide a margin for conservatism.
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. The minimum expected voitage on the 4kV bus is 3840 Volits. This is an

extreme condition which would only occur at the highest off site power
system loading condition with two transmission system contingences and a
LOCA on Unit 2. CECo is a summer peaking utility, and the highest off site
power system loading condition occurs on the hottest day of the vyear.
Lower loading conditions of both the transmission system and the station
auxiliary power system will provide higher available voitage during spring,
1992. This will assure pickup of the contactors under worst case loading
conditions.

Based on; 1) the qualified GE Series contactor design which assures 75%
voltage pickup at the end of its 40 year life; 2) the demonstrated 58% of
rated pickup voitage of a new Series 300 contactor through testing; 3) the
installation of new Series 300 contactors in all five safety related circuits in
question; and 4) the minimum expected voitages during the Spring ‘92 time
period, all contactors will properly perform their safety function.

Modifications will be completed by March 31, 1992 to assure that there is
adequate voitage for contactor pickup at the new second level relay
setpoint. "
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oo ¢ 180914

Mz, C.W, Sehrosder
Station Nanager
Drasden

Subject: Safaty Assessment

Degzaded VOltige
Dresdan Onit 3

Dear Mr. Schroeder:

T™ae Zlasctrical/liC gzoup of the Waclear IEnginsaring Departmant has
assesaed the affacts of degradad vOltage oo plant equirment not hounded
by the setpoint of tha feccod lavel Under Voltage relay. Thase
asssssmants address the Diwision IX COCXW cnnhiole cooling fans, the
battery chargers, csrtain 120V contactors being aubjectsd to a lower
voltage tham the sanufacturer's rectsmended valus and the use of test
data to determize tha minimum starting voltags requirsd for ths diesel
geperator cooling wator pumps.. Copies of the safety asvesaments ars
attached., Muclear Ingineering has conecluded that this equipment is
capabls of perforaing all jntended safety functions and is cCurrantly
operable. '

Ths attachmant to this lettsr contains acticus requirad to be completed
by Marzca 31, 1992 to ensure equipment operability during the summer
months,

. If you have any questicns, please call Mike Tucker on extansion 7848 at

Downers 9!07. .

-~

Prepareds e S _Degta. = Dpates 3Ep
X.8, T™aockez
Senior Zngineer

Approved: /”/é.& Date: ‘2/ L

M.L. Resd
2/1iC Dasign Supsrintendsnt

DREDR TDEFT\ UISADVA. D

MTIRSS

attachmants

ce: C.A. Gxrier 5.L. Massin M.F. Plestraszewski
R.M. Radtke D.L. Tayloz M.X. Richtar
B.M. Viahl M.C. Strait G.A. Gatas
§.A. Lavson DS
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Affscts of Dearaded Voitaga Elactrical Equinmant

Cermin olectricat equipment 1s shown in the degraded vorage analysis with
aveiluble terminai voitage psiow the NEMA acceptance criteria. Some of the
safety reigted motors mav have lower terminal voitage than vendnr
recommanaations t0 assure successtul starting. An assessment of this
condition follows.

CLSW Cuhicia Caaling Fans

The Containment Cooling Service Water System (CCSW) providas long term
decay heet removal. Thig system has a total of four pumps. CCSW pump
A and 8 ars ESS Dlvision | and pumps C and D are Division il. Twe of the
CCSW pumps, B and C, are In vsuits to provide protection agginst local
flooding, Each of thess two pumps have four cooling fans fed by the
respective ESS division power sourcs. See Table 1 below. CCSW Pumps A
and D are not in vauits. Therefors, these pumps do not require cooling
fans. Only one CCSW pump is required per the FSAR,.

“Tahla 1
?[{mm In Vaurt? | CCSW Cubicte Coouns Fans I
A Division | No None'
B Division L. Yes AFan 1, AFan 2, B Fan 1
and 8 Fen 2
c Divigion il Yas CFan 1, CFan 2,0 Fen 1
and D Fan 2
) Divisionl_[__No None

-~

The voitage available to the Division | fans (A and B) is adequats for starting
and running these motors at the second level undervoftage relay serpoint
issued per caiculation 8982-17-19-2 Revision O. However, serting the relay
t0 assure starting of the Division Il fans (C and D) would resutt in an
unacceptably high reisy sstpoint.

The simuitaneous events of 1100d, LOCA and aegraded voitage with off site
power available is not considered to be credible. This svent is estimatea to

be on the order of 9.8 x 1012 per year (see 1/20/92 C.A. Grier memo).
Therefors, the potential low voitage at the Division |l cooling fans is not a
concern,
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Dlesei Generator Cooling Water Pump Minimum Starting Votwage

The purpose of this assessment is 10 evaiuate the voitage available far
starting the Diesel Generator Cooling Water Pumps (DGCWP), The critical
voltage calculations used to determine the second level undervohage reisy
sewoint have determined that the swing DGCWP has an avgilable terminat
voitage of 342.7 Voits under starting conditions. This is 74%% of ratad.
The Unit 3 Division | critical voitage was detarmined In calcuiation 8982.17-
19-1 Rev. O dated 1/21/92 (CHRON # 179719). Olvision | bounds Division
Il a8 shown by caiculation 8982-19-19-1 Rev. 1 dated 2/3/82 (Unit 3
Division il, CHRON # 1802883); this caicuitation datermined that DGCWP 3
has 348.6 Voits avsilable for starting (768% of rated).

The vendor of the Diesel Generstor Cooling Water Pumps (DGCWP), -

Chempump Division of Crane Company, does not specify a minimum
starting voitage requirament. In responss to a reguest by CECo for a
minimum starting voltage requiramant, the vendor responded that the mator
was guaranteed to start and run st S0% of the 480 Voit rating (or 414
Voits) and may not start if the line voitage dips by mors than 15% (88% of
rated or 391 Volitsi. However, the 86% number was based on engineering
judgement, and no actual tasting was performed under degraded voitage

conditions (unaer 90% of ratad voitage). The vendor was unable to provide -

a motor tarque-apead curve appflicable to this pump. This specific motor is
no longer used by Crana, and they no longer have one available for testing.

' Crane obtained a standard motor for each of Drasden’s DGCWPs. The

pump vendor modified aach motor to allow for use in a submergsd location.
To accomplish this, the vendor machined the rator 10 increase air gap and
instalied a liner in the motor. Thig liner protects the windings from maistura,
thus crestng a submersible combinstion pump/motor in a common
enciosure. A water coofing jscket was aiso provided imegral with the

housing. Machining the rotor and providing a8 custom enclosure is standard

practics for the vendor. The pumps were supplied to CECo in 1873,

A test of the Unit 3 Diesel Gengrator Cooling Water pump was performed to
obtEin the torque -+ speed characteristic curve by developing an analytical
modsl of the motor. Torqus - speed curves would normally be obtained
using 8 dynamomaeter. Due to the design of the DGCWP, the motor shaft
can not be connscted 10 &8 dynamomster. Dynamometer testing may 3iso
resuit in motor failure. Therefore, this method of testing was impractical for
the Drescen DGCWP, -
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Alternate analytical methods are aveilable t0 determine torque - speed
charactaristics of induction motors. Generailly, these methods are not used
by manufacturers as potentially destructive dynamometer tasting of
redundant mators is more economical than tha enginerring sffort required to
davelop the anaivics! model. For the Drasden DGCWP, deveioping an
anslytical model of the motor based on test data was the only possibie
arernstive. The test measured the thres phsse currents and voitage vaiues
from the initial inrush current until reaching a steady state vaiue, indicating
that the motor had started. Current and potential transformars were
inswiied In the motor circuit 10 aliow the use of a digital fauit recorder
obtain the required data. The DGCWP was then started in accordance with
normal station operating procsdures. The testing accurately monitored the
motor and pump as it Is instailed In the plamt with the actual mechanical
load applied to the pump impaeller (cooling water flow to the Unit 3 disssl
generator).

An anaiytical model of the motor was deveioped and benchmarked agsinst
the test data for validity. This type of modsl can be used to pradict motor
bahavior under all conditions. This type of motor model accuratsly
represents the motor speed - torque curve, the changing rotor impadancs
with time ana silows assessment of machine capability In response to
availeble voitage. Tha motor circuit model deveioped is independent of

starting votage actually pressnt during the test. The minimym_starting
'voitage required 10 start and accelerste t s then calculat m
the_mota ivtcal ciroui . Tha test data, rethodo the

torque - speed curve developed are documented in caiculation 8982-13.18-
4, Revidion O, dated 1/6/82.

Two. requirements must be met at the minimum accaptable starting voitage.
Adequate torgue must bs provided at reduced voitags and_ine proteciive
devices must not rin oa.overcurrant befare the inrush drops ta the steady
state vaiuas., The t = gpeed curve determined by the testing shows that
the motor will successfully start at_70% of rated voltegy. The overicad
refay will not trip during 8 degraded voitage stare, 8 maximum current
drawn by the motor is beiow the trip curve ot the breaker.

The motor develops adequate breskdown and pull-up torque at 70% of
rarsd° vohtage to essure successtul starting. The critical factor in this
application, by the test data, is nat accelersting torque available. A
minimum value of 25% of load tarque must be provided t© accslerate the
load in 8 reasonzple time, or about 50 Ib.-ft. in thig appilication; an
accelerating torque of 73.8 Ib.-ft. is available at 70% voitags. providing a
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conservative margin in the casicuisted resuit. This will accelerate the pump
to operating speed in 1,85 seconds.

At lockad rotar current, the overioad relay will trip in 13 t0 21 seconds,
assuring that the thermal rating of the motor is not compromised. As the
motor will start in less than two seconds, the overicad will not trip the
motor under starting conditions at 70% of rated voitage. The maximum
current will be drawn whan the motar stares under the highast expected
voitage, which causes a locked rotor current of 828 Amperes st 110% of
rated voitags. The 200 Amp TFJ breaker will taks 27 seconds tO trip at this
current.

Therafore, at 70% vona‘q..the motwor has adequets torque to start and no
undesired protective trip will occur.

125 and 250 Voit Battery Chargsra

The Bsttery Chargers are rated 480V, not 480V as most motors. Thersfore,
to meet the NEMA criteria of S0% voitage, 432V is required at the charger
terminals. Further, the manutacturer of the chargers (Power Conversion
Products) has a published spacificstion of 130V +1% output voitage from
no load to 200 Amperes with an input of 480V + 15, -10%. To assure 432
Voits to the charger wouid require an operationally unacceptable setpoint
for the Second Level Undervoitage Relsy.

The worst case battary chargar is 125 V Battery Charger 3 which has 410.9
Volts at.the terminals during summer LOCA steady state conditions. Al
other chargers have greater than 420V available.

NED has assassed the effect on the charger output at 410.9 Voits (85.6%

at 480 Voit rating) and has conciyded thare wouid bs less than a 6%
reduction in OUtput voitage. [his wouid be sutticient 1o pravent a discharge

——of the Datteries. 1he charger maximum current output capability is aiso

reduced; however, with off-site power available the load demand on the DC
systam wouid be less than the design basis loading (e.g. fswer breaker and
solenoid operations; inverters remain on AC poweri. Therefors the small
reduction Iin charger output is sccepiable. Additionaily it shoukd be noted
that the barteries were sized based on a loss of off site power with no credit
trom the batiery chargers.
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120 voit Contactora -

Five safaty relatea 120 Volt M on Dresden Unit 3 do not mest the
vendor stipuiated minimum ydhage requirement of 75% of the 120 Voit
rating at the new sscond levei reisy setpoint. These contactors control
motor operated vaives required for LPC! injection, These vaives are:

Reactor Recircuiation Pump 3A Dischargs Vaive, 3-202-8A
Reactar Recircuistion Pump 3B Discharge Vaive, 3-202-58
LPCl Injection Vaive 3A, 3-1501-22A

LPC! Injection Vaive 38, 3-1501-228

LPC! Fuil Flow Test Vaive 3A, 3-1501-38A

At the new relay setpaint of 3870 = 7 Voits, a minimum critical voitage of
3832 Vorts is assured on the 4kV bus. This critical voitags is based on the
minimum accaptadie running voitage on all required cafety related
equipment under the highest auxiliary power system loading condition. The
SeTROINT includes 8 tolerance for the lower analytical limit ot the potental
transformer, undervoitage relay and calibration eguipment. Tha ralay
setoint was detsrmined in calculstion 8882-17-19-2, dated 2-6-82. The
critical voitage used was based on Unit 3 Division | (caiculation 8982-17-19-
1 Rev. O dated 1/21/92, CHRON # 179718). This vaiue of critica! voitage

~ bounds the Unit 3 Division Il analysis (Calcuistion 8982-19-19-1 Rev. 1
_dand 2/3/92, CHRON ¢ 18028€8)..

The worst case vaive, LPC! Injection Valve 1501-22A, has 68.47% of rated
voitage”available at the contactor under these conditions. Rasising the reisy
setpoint 10 meet the conservative vandor vaottage requirement these
contactors would resuit in an unacceptabie relay sstpoint. A higher relay
satpoint wauld trip the preferred power source whan it is still capable of
supplying critical loads. This wouid challenge the diessl generators
unnecessarity. Thersfore, the higher reisy setpoint is unacceptable, both
from an operating perspective and considaring overall piant safsty.

The five contactury for the vaives listed sbove waere replaced during the tall

1991 outage with safety-reiatad, environmentally qualified General Electric

(GE) Series 300 contactors. CECo has tested the minimum pickup of a 300

Series contactor. The tast data shows that the GE Series 300 contactor:
minimum pickup is 58% of rsted voitage when nsw. The GE vaiue for

pickup of 78% is to allow aging over the useful life of the device (40 years)

and to provide a.margin for conservatism.
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The minimum expected voitage on the 4kV bus'is 3824 Vohs (M.L. Reed,
Evaiuarion of Dresden Station Unit 2 & 3 Dagraded Vaitage Condition. dated
2/3/92, CHRON 179842). This is an extreme condition which wouid onty
occur at the highest Off site power system [osqing condition with two
transmission systam contingences and a LOCA on Unit 3. CECo is a
summaer peaking utility, and the highsst off site power system |oading
condition occurs on the hottest day of the year. Lower loading conattions
of both the transmission system and the station suxifiary power systam will
provide higher available voitage during spring, 1992. This will assurs pickup
of the contactors under worst case loading conditions.

Based on; 1) the qualified GE Series contactor design which assures 78%
voitage pickup at the end of its 40 year Ille; 2) the demonstrated 58% of
rated pickup voitage of a new.Series 300 contactor through testing; 3) the
ingtatiation of naw Series 300 contactors in all five safety reiated circuits in
question: and 4) the minimum expected voitages during the Spring ‘92 time
psriod, il contactors will properly perform their safety function.

Modifications will ba compietad by March 31, 1992 to sssure thst thers is
adequate voitage for contactor pickup at the new second level relay
sstpoint.
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DRESDEN STATION
UNITS 2 AND 3

U\
[

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumption - 14
"The existing location of Panel 2252-83, which will contain one of the
undervoltage relays is too close to the core spray pipe to be within the relays

acceptable radiation level. Therefore, it is assumed that the panel has been
relocated as planned such that the radiation level experienced by the relay is

acceptable.”

Reference Calcylation

8982-13-19-6, Revision 2

Verifi

Panel 2252-83 has been relocated. .
Reference ECN ]2- e T 2logy Ay
W.R. No.: D-97548

Follow Up Action

Incorporate assumption verification in calculation.
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RSOs for 2" Level UV Relays
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NOQOTE:

The setpoint calculation has several stipulations for setting (calibrating) these relays which
must be adhered to by the Station and the Operational Analysis Department. They are as

follows:

1. A Fluke Model 45 multimeter, must be used to set the relay and have been
calibrated within the manufacturer's specified tolerance range of 18 to 28 degrees
Centigrade. Furthermore, the Fluke 45 must be set to a user selected reading rate
of 5 (medium) readings per second. If another voltmeter is to be used then it must
have an accuracy equal to or better than the Model 45 in the appropriate volt range
and be approved for use in this application by the Nuclear Engineering
Department.

~

The relay must be set (calibrated) at a temperature between 21 to 24 degrees
Centigrade (70 to 75 degrees Fahrenheit).

ABB instruction bulletin I.B.7.4.1.7-7 Issue D can be referenced when setting the
ABB/ITE, type 27TN-R undervoltage relay with harmonic filter.

L
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: Ed ' Dresden Station
CO' | Design Information Transmittal

[ X |Safety-Related Design Information Transmittal | DOC ID _0006191944
[ INon-Safety-Related Dresden Station Revision - 05
[ JAugmented Quality Unit(s): 2 and 3 Page 1 of _3_

L

To: Mr. William A. Barasa

Organization: _ Sargent & Lundy nec

Address/Location: 55 E. Monroe, Chicago, IL 60603-5780

Subject: Improved Technical Specification (TTS) Analytical Limits

Status of Information: [X] Verified [[] Unverified

For Unverified DITs, incdude the Method and Schedule of Verification in the “Description of Information.™
List Action Tracking # assigned for verification of “Unverified” information:

‘Description of Information: The attached table identifies the Analytical Limits, Allowable Values and
References for the Timer, Time Delay Relay, Limit Switch, Displacer Switch, and Protective Relay
functions identified in the Technical Specifications for use in the preparation of calculations to support the
ITS submittal. For many of these functions, the actual Analytical Limits are unknown or unavailable (*
Actual AL available). As such, “The Analytical Limits (AL) for these functions and devices shall be
conservatively set equal to the current Technical Specification LCO values”. This statement shall also be
included in the Methodology section of each calculation prepared. Rev. 2 change 4160V ESS Bus
Undervoltage (Degraded Voltage) value to 3820 volts per Calc. # 9198-18-19-1 Rev.3, 9198-18-19-2 Rev.3,
0198-18-19-3 Rev. 3 & 9198-18-19-4 Rev.3. Rev. 3 of this DIT changes 4160V ESS Time Delay (No
LOCA) Setpoint and Tolerance per page 3. Rev. 4 of this DIT changes device type and calibration
frequency for Condensate Storage Tank Level. Rev. 5 of this DIT changes the calibration frequency of
calc.#8982-13-19-6 (DCR# 990552) and 8982-17-19-2 (DCR# 990560) due to not having valid site specific

and vendor data.

Purpose of Issuance: This Design Information Transmittal supersedes Revision 03 dated 7/05/00 in its
entirety. For use in determining Allowable Values for the ITS calculations submittal.

Limitations: None

“References (Source of Information):
Current Technical Specification/DCR#990552 & 990560

Prepared by: Sujal J. Patel / S’ Ke< Date: - § / £y / oo

Prinied Naume / Signature

Reviewed by: DaleR Baman/ Lot LErro— Date: 2-6-00

lRS

Printed Nasue /
Approved by: Steve V. Tutich / ﬁ }% Date: G-§ e

Printed Name / Signature

Distribution: Doc ID File, R. Peak, DG Central File, D. Eaman, T. Thorsell, T.Loch, D. Ugorcak,
~Thu form has becn reviewed againsl the requirements of CC-AA-310, Rev. 0 and Shie Engincenng Pohicy Statemertt No. 6
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DOC ID # 0006191944, Rev. 5

Page2 of 3 |R5

Station Function ITS Table | [TS Line item | Current Tech. Specification LCO Value Device Type Cal Freg
Dresden |MS Isolation Valve Closure 33141 |5 < 10% closed Limit Switch 24M
Dresden | Turbine Stop Valve Closure REEXRERR < 10% closed Limit Switch 24M
Dresden |Rx Vsl Water Level Low Low Time Delay 3341  |SR33.4.1.4a |28 %econds and <10 seconds Time Delay Relay 24M
Dresden |CS CS Pump Start Time Delay Relay 3.3.5.4-1 |1e < 14 seconds (Note 1) Time Delay Relay 24M
Dresden |LPCI Pump Start Time Delay Relay 133511 |2 S 9 seconds (Note 1) Time Delay Relay 24M
Dresden |LPCI Recirc Pump dP Time Delay Relay {33541 |2 Deleted. See DRE00-0035 for new Values. |1\ pelay Relay 24M
Dresden |LPCI Rx Vsl Dome Pressure Time Delay Relay |aasaa i3 Delsted, See DRE00-0035 for new vaiuss. |y pelay Relay 2aM
Dresden |LPCI Recirc Riser dP Time Delay Relay ‘133544 Jx |Deletad. See DREOO-0035 for new values. |y peiay Relay 24M
Dresden |HPCI Condensate Storage Tank Level Low f33s14 Jad 10.8'for ACST and 7.25'for BCST*  Jyuechn. Level Switch 24M
Dresden |HPCI Suppression Pool Water Level High 3.35.1-1  |3e < 15 feet-8 1/4 inches ™ Mech. Displacer Switch 24M
Dresden |ADSA Inttiation Timer "l33541  lac < 120 seconds Timer 24M
Dresden JADSA Low Low Water Level Actuation Timer 33511 4 $ 10 minutes Timer 24M
Dresden JADSB Initiation Timer " 3.3.5141 {5¢ < 120 seconds Timer 24M
Dresden |ADSB Low Low Water Leval Actuation Timer . 133511 |sf < 10 minutes Timer 24M
Dresden {HPCI Steam Line Flow Timer 'a3s11 b 2 3 seconds and < 6 seconds Time Delay Relay 920
Dresden |Low Set RV Reactuation Time Delay “laasat1 b 285 seconds and < 11.5sec.(Note 1) |yyme pelay Relay 24M
Dresden |4160V ESS Bus Undervoltage (Loss of Vottage) | |3.38.1-1 |1 2 2764 voks and < 3076 volts Protective Relay 24M
Dresden |4160V ESS Bus Undervoltage Time Delay 338141 |2a 2 5.6 seconds and < 8.4 sec. Time Delay Relay 24M
Dresden {4160V ESS Bus Undervoltage (Degraded Voltage) | [3.38.1-1 _|2a 2 3820 volts (Note 3) Protective Relay Noted |\
Dresden {4160V ESS Time Delay (No LOCA) 33841 |26 2 270 seconds and < 330 sec (See page 3){;, pejay Relay 24M
Dresden |RPS Elec. Power Monitoring - Overvotage Trip 3382  |SR3.3.822a |S 128.8vols Protective Relay M
Dresden [RPS Elec. Power Monitoring - Undervotage Trip ' [33.8.2 _[sR33.8220 |2 1053 Vols Protective Relay 24M
Dresden |RPS Elec. Power Monitoring - Underfrequency Trip - |3.3.82 __ |SR3.3.82.2¢ [2 554 H2 Protective Relay 24M
Dresden [RPS Elec. Power Monitoring-Overvoltage Time Delay | [3.3.82 _ |SR3.3.8.2.2a [ 436conds (Note 2) Time Delay Relay 24M
Dresden |RPS Elec. Power Monltoring-Undervoltage Time Delay. 13.3.8.2 SR33827p |5 4 seconds (Note2) Time Delay Relay 24M
Dresden iPs Elec. Power Monforhg-Undorfnquoncy Time ‘ 3382 SR3.38272¢ IS 4 seconds {Note 2) Time Delay Relay 24M
Actual AL Number (Refer to NDIT SEC-DR-00-018) ' Note 1 Current Specified Value

* Actual AL Number (Refer to DRES8-0030) Note 2: Allowable Value per DOC 1D # 0006046402

Note 3: Calc. # 9108-18-19-1 Rev.3, 8108-18-19-2 Note 4: Due to a tack of plant specific data and to be consistent with

Rev.3, 8188-18-19-3 Rev. 3 & 51088-18-10-4 Rev.3 Quad and LaSalle, a calibration frequency of 18M is selected. See Rs

Calc.#8982-13-18-6 (DCR#900552) 8 8982-17-18-2 (DCR#860560).



Doc yp#0o©ooeiqiqyy Pcu,je 2 of 3
Rev, .5 L '
Subject: ' Second Level Degraded Voltage 5-Minute Time Delay
' Basis for Setpoint and Tolerance

rformed to determine if a
d of the UFSAR and hnstoncal documentanon was pe

t?a::;‘::s f%r the current Time Delay setting of 5-Minutes +/- 15 Seconds. The
following description is provided in UFSAR section 8.3.1.7:

due to grid disturbances and motor
-second time delay prevents circuit jnitiation

Fﬁﬂ sfr?;xsxems, wher)e,as the 5S-minute time allows the operator to attempt restoration"
csaf norsxal bus voltage. The 5-minute timer is bypassed on high drywell pressure / low-

low reactor water level.”

The NRC Staff SER of May 19, 1982 states:

' ' i i i ious tion of the
-minute time delay is of sufficient duration to prevent spurious. opera
"Ic}:)ﬁ\{:v:;l?;s of voltage relays during short bus voltage disturbances that inay result
:‘ m starting’ large motors or short term grid'¢ disturbances. _Additional, this time delay
»;31 allow. ope;ator action to; attempt restoration. of gnd voltage by means available to

him."*

ed w:th severﬁl mdwxduals mvolved wsth thc early—degraded
Th;;s:ﬁjseszt: é;:ls;cgrs‘c&s:se discussions and the documentation review conducted, itis
Z:ncl%ded that there is no analyucal basis for the establishment of thé specific time delay
of S-mmutes with a tolerance of +/- 15 seconds: 1t is therefore reasonable t:::(;cept an
» increase in: ke setpaint. tolerance (i.e., +/- 30 seconds) as a result of cilcula rift

amrs

wYANS o .

JoHN G, KOVACH

Calculation No. __ 8982-13-19-6
Revision 005

Aftachment: K
Page _K4 of K4




ATTACHMENT L

Telecon Between J. Kovach (ComEd) and C. Tobias (S&L)
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Date:  4/20/00 3:13 PM
Sender: John.G.Kovach@ucm.com
To: craig tobias
Priority: Normal
Receipt requested

Subject: FW: Telecon Documenting RSOs
i indicated RSQ's as being current and

[
the latest on
file for the indicated services. Please note that the

completion date {op
authorization) for both Bus 23-1 and 24-1 Degraded Voltage

RSO's is
08/23/96.

Regards, John
----- Original Message——=—~~

>

> From: craig_tobiasémail.sargentlundy.com

> [SMTP:craig_tobiasé@mail.sargentlundy.com)

> Sent: Thursday, April 20, 2000 9:15 AM -

> To: john.g.kovach@ucm.com )

> Subject: Telecon Documenting RSOs

>

> John,

>

> As we spoke on the phone, I am creating an email message to
document our

> phone

> call on 4/18/2000. The topic discussed was the confirmation
that the ~
> relay

> setting orders (RSO) that I obtained at Dresden were the most

recent relay
> setting orders.

>
> Please confirm the relay setting orders that I obtained
from Dresden

> are the

> most recent relay setting orders. The RSOs are identified
below:

>

> Loss of Voltage Relays RSOs

> Bus 23-1 Issuved 2/11/86 Completed 3/1/86

> Bus 24-1 Issued 2/11/86 Completed 3/1/86

> Bus 33-1 Issued 2/11/86 Completed 3/1/86

> Bus 34-1 Issued 2/11/86 Completed 3/1/86

>

> Degraded Voltage Relay RSOs

>

> Bus 23-1 Issued 6/27/96

> Bus 24-1 Issued 7/11/96

> Bus 33-1 Issued 3/16/94 Completed 4/28/94

> Bus 34-1 Issved 10/31/96 Completed 11/8/96

> .

> Please review this information and verify that it is correct.

If you

> agree with
> the information, please reply to the message and make a

statement to that
> effect. This document will then serve as telecon for the

calculations

Calculation No. 8882-13-19.8
Revision 005
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being
performed.

Thank you for your time and support.
Yours truly,

Craig Tobias
Sargent & Lundy, LLC

VIVVVVVVYVY

312-269-6571

T T e t222F 33222227 A R 222222 AR ARl Al il Rl )
LIRS 2R 222
*

This E-mail and any of its attachments may contain Unicom
proprietary

information, which is privileged, confidential, or subject to
copyright

belonging to the Unicom family of Companies. This E-mail is
intended ‘
solely for the use of the individual or entity to which it is
addressed. If . ’

you are not the intended recipient of this E-mail, you are
hereby notified

that any dissemination, distribution, copying, or action taken
in relation

to the contents of and attachments to this E-mail is strictly
prohibited .

and may be unlawful. If you have received this E-mail in
error, please

notify the sender immediately and permanently delete the
original and

any copy of this E-mail and any printout. Thank You.

IS 2 2222222223232 232 2222 2222222 R 22222222l 22 R R At
(2 X 222223 X2 22222 2 )
*
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Ianam & LUHD!' | DESIGN INFORMATION TRAD

| DIT No._ BB-EPED-0] |

CLIENT Commonwealth Edison Company o Page 1 of _1
S8TATION_ __ Bvron/Brajdwood  UNIT(S)_1 & 2 To_J. B, Wisnjewski-25
PROJECT NO(S8) g8915-688
SUBJECT___Undervoltage Relay Accuracy Calculation Input Data

MODIFICATION OR DESIGN CHANGE NUMBER(8) N/A

-

—J. J. Bojan = _EPED %‘ 5=7-92
Preparer Division s Issus Date
L3 Y =
STATUS OF INFORMATION(Tuis information is spproved for use. Desiga Information, approved for use, that cootains sssumptions of is ﬁ
preliminary or requires fusther verification (review) shail bs 30 identified.)

This information is approved for use and requires no further verification.

IDENTIFICATION OF THE SPECIFIC DESIGN INFORMATION TRANSMITTED AND PURPOSE
OF IBBUEQin any supporting documens atiached to DIT by its title, revision and/or issue date, and total sumber of pages for each wm)ﬁ

The following information is for use in the preparation of the Degraded

Voltage Relay Accuracy calculation:

itc \'4 al _Conditi .
. - Minimum Temp. = 65° F ='§.i5 ©
- Maximum Temp. = 108° F =4%.2°
- Relative Humidity = 8 to 70%
- Radiation exposure = < 10% rads

Internal Switchgear Temp. Rise = < 5° F

Potential Transformer Data
- Westinghouse 4200 - 120 V; Model 9146D46G02
- Accuracy = 0.3W, X, Y and 1.2 2

Refe c
1. UFSAR Section

a) 9.4.5.4.2

b) 3.11 (Table 3.11-2)
2. Westinghouse Instruction Book, Volume 3A (Dwg. ENO18-6A)
3. Specification F/L-2737-01, Amd. 1, dated 3-3-78
4. Byron Station Walkdown Data, dated 5-11-92 {copy attached)

JURCE OF INFORMATION

1lc. No. - N/A - Report No. - N/A -
Rev. snd/or date Rev. and or daie

:her, See above

BTF "RUTION ®

salanis/File 66 & 41 - 23
Haddad - 25
3 470, Rev. & -
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Calculation 8982-17-19-2, "Second Level Undervoltage
Relay Setpoint — Unit 3," Revision 004



ATTACHMENT 1
Design Analysis Cover Sheet

Revision

Exelon.

CC-AA-309-1001

1

Pg1
Nuclear
04 ‘ Last Page No. 15
Analysis No. 8982-17-19-2 U 72 Revision 004
EC/ECRNo. 349539 350337 §3503%8  Revision 000
Title: Second Level Undervoltage Relay Setpoint — Unit 3
Station(s) Dresden Component(s)
Unit No.: 3
Discipline E
Description Code/ N
Keyword E07, E13
Safety Class Safety Related
System Code 67
Structure N/A
CONTROLLED DOCUMENT REFERENCES
Document No. From/To Document No. From/To
Is this Design Analysis Safeguards? Yes[] No[X
Does this Design Analysis Contain Unverified Assumptions? Yes[ ] No ATIAR# N/A
Is a Supplemental Review Required? Yes[ | No Kt)t/:cszﬁr?w%nr:{) ;ete
Preparer  Patricia A. Ugorcak m 74 Mm CQé 7./4.047
Print Name Sign N Date
Reviewer  Scott Shephard jl W = //9/6 7
Print Name @fgn Na / Date
Method of Review X Detailed Review [] Alternate Zalculations [ ] Testing
Review Notes: ; \i
Approver ’K'Mv\vv iﬂ ﬁq\k\l’ﬁ% N1 & ié@4
Print Name 8gn Name - Date
Exelon Reviewer _DALE _EaripN Dl G fi-0Y

Print Name Sign Na/gty GA CoOpy MADE Date
Approver 1AL ,N\i,, e R |
Print Name Sign Name ~ ] TS DCR 99¢5¢ ¢ (EC | 3955:) nge %

Description of Revision (list affected pages for partials): incorporate¥minor rev:s:on;"BA,aﬁd%B"Apply latest 7494

methodology to determine new setpoint, Allowable Values and Expanded Tolerances. Reformat entire calc.

/

Revision bars shown only for content changes, not for format or section numbering changes.

THIS DESIGN ANALYSIS SUPERCEDES: 8982-17-19-02 Revision 3, 3A,.38"% ki 14941




CC-AA-309
Revision 3
Page 15 of 15

ATTACHMENT 2
Owners Acceptance Review Checklist for External Design Analysis
Page 1 of 1
DESIGN ANALYSISNO. 8782 —|7-[7-2 REV: 00Y
Yes No N/A
1. Do assumptions have sufficient rationale? O O X NONE.
2 Are assumptions compatible with the way the plant is operated and with the [ ] R
’ licensing basis?

Do the design inputs have sufficient rationale? R N |

Are design inputs correct and reasonable? ﬂ ] 0

Are design inputs compatible with the way the plant is operated and with the
5. licensing basis? E * D U
6. Are Engineering Judgments clearly documented and justified? 1 O X NONE
7 Are Engineering Judgments compatible with the way the plant is operated O O X

) and with the licensing basis?

Do the results and conclusions satisfy the purpose and objective of the design
8. analysis? X U J

Are the resuits and conclusions compatible with the way the plant is operated
9. and with the licensing basis? X * L] O
10. Does the design analysis include the applicable design basis documentation? | 'l M
11 Have any limitations on the use of the results been identified and transmitted X N ]

’ to the appropriate organizations?

12. Are there any unverified assumptions? [ X n

Do all unverified assumptions have a tracking and closure mechanism in
13, P 9 0 O X

place?

EXELON REVIEWER: DALE E/—)/"}A/‘//Zjﬂfé/ Stsreee~ DATE: §—/4 oY

7 Print/ Sign

% RevisioN ©bY sUPFPILTS A LICENSE ArIENDIEM T
REQUEST (LRR), THE resiapy IWPVTS 4XD THE

RE SULTS J¢coN cLUSIONS  ARE CoMPaAT I BLE W ITH

THE LAR,
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NES-G-14.02
Effective Date:
04/14/00

DESIGN ANALYSIS NO. 8982-17-19-2 REVISION 004 PAGE NO. 30f 15

PURPOSE

The purpose of this calculation is to determine a setpoint, the allowable values, and the expanded
tolerances for the second-level undervoltage relays at Dresden Unit 3 based on post LOCA voltage
analysis.

The setpoint will consider the setpoint error of the circuit that monitors the voltage at the 4.16 kV safety-
related switchgears 33-1 (Div. 1) and 34-1 (Div. ll). The circuit consists of a GE type JVM-3 4200-120
volt potential transformer (PT) and an ITE-27N undervoltage relay (catalog number 411T4375-L-HF).

METHODOLOGY

The methodology for determining the loop uncertainties, setpoints, allowable values, and extended
tolerances is done in accordance with NES-EIC-20.04 (Ref. 6.15) and the main body of Reference 6.18
with the clarifications as identified below. Appendix 1 of Reference 6.18 does not apply to this
calculation because Appendix 1 is a documentation of guidelines for the Exelon calculations prepared
under a different scope of work. However, where the setting tolerance (ST) is greater than the drift
tolerance interval (DTlc), the methodology identified on page 23 of Reference 6.18 (part of Appendix 1)
is used to determine loop random errors. The nomenclature for the relay setpoint terms, such as pickup,
dropout, and reset is taken directly from the relay instruction bulletin (Reference 6.9).

2.1. The error associated with the PT will be established. The error for the PT is classified as a random
process error and will be based on the accuracy assigned the PT by the manufacturer. It is not
expected that the PT performance will be significantly affected by environmental factors. Therefore,
no additional error for the PT will be introduced for environmental factors.

2.2. The error associated with the second-level undervoltage relay will be established. The following
items will be considered in determining the setpoint error as a result of the relay:

s Reference accuracy (defined by the mfr as repeatability at constant temperature and
control voltage). Per the methodology of Reference 6.15, reference accuracy or
repeatability as specified by the manufacturer are taken as 20 values, unless specified
otherwise.

e Calibration instrument error (defined by the mfr). The error due to calibration standards is
considered negligible per the methodology of Reference 6.15.

» Temperature effect (defined by the mfr as repeatability over temperature range)

e Control voltage effect (defined by the mfr as repeatability over the allowable dc control
power range)

« Relay setting tolerance (see Input Data Section 5.4)
s Drift error
The following items will be evaluated for their effect on the relays’ functional capability:

e Seismic error
¢  Humidity error
e Pressure error

e« Radiation error

2.3. Per the methodology of Reference 6.15, the errors identified above will be combined into total error
by adding the total random error to the total non-random error, as follows.

All random error are converted to 10 values and combined by the "Square root of the sum of
the squares"(SRSS) method. The outcome of the SRSS is then doubled to a 20 value.
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2.5.

2.6.

2.7.

All non-random error will be added together by straight addition.

The nominal dropout for the two relays will be determined by adding the total error to the Analytical
Limits. No margin will be considered in this calculation since all applicable components in the circuit
have been accurately represented.

The drift based on vendor specifications (DTlv) is determined by calculating the square root sum of
squares of reference accuracy (RA), calibration error (CAL), setting tolerance (ST), and drift (DR).

If specific values for drift are not provided by the vendor, then a default random [20] value of
+1% of span per refueling cycle for mechanical components and +0.5% of span per refueling
cycle for electrical components is assigned (Section 3.1 of Ref. 6.15).

Allowable Value

An allowable value will be determine utilizing the following equations based on Appendix C of
Reference 6.15 as applicable:

AV zSPc-|Zav'| [lower limit]
AV <SPc+ |Zav| [upper limit]
Where AV:is the allowable value
SPc is the calculated setpoint
Zav', Zav' is the total error (positive, negative) applicable during calibration.

Note: The names of the terms in the generic equations shown above may be modified in
accordance with specific loop designations.

The errors that are included for the determination of the allowable values (Zav) are only those
applicable during calibration. Thus, only reference accuracy (RA), calibration errors (CAL),
setting tolerance (ST), drift (DR) and if applicable, the input error (oin) are included. If DTicis
available, then RA, CAL, ST and DR errors will be replaced by the calculated drift (DTlc).

Expanded Tolerances (ET)
Expanded tolerances are determined as follows:
a. ET =4#[0.7*(Zav — ST) + ST}, where ST is used at a 20 value.

b. If any of the tolerances determined using the equations above result in an expanded
tolerance (ET) value that is less than the setting tolerance (ST), then ET = ST is
specified.

The expanded tolerance is specified as an acceptable tolerance for as-found values. ltis
expected that the calibration setting tolerance is still utilized as the as-left tolerance.
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3. ACCEPTANCE CRITERIA

The relay setpoints will be chosen such that the lowest possible voltage for relay operation, considering
setpoint error, will be no lower than the Analytical Limits as identified in Section 5.6 of this calculation:

3820 V or 91.8% of 4160 V at Switchgear 33-1 (Div 1)
3820 V or 91.8% of 4160 V at Switchgear 34-1 (Div II)

There are no acceptance criteria for the allowable value determination. The allowable value is
calculated in accordance with the methodology and the results are provided for use.

The expanded tolerances are determined in accordance with Section 2.7 and are acceptable if the result
is greater than or equal to the application setting tolerance and do not result in a violation of an
applicable limit.

4. ASSUMPTIONS/ENGINEERING JUDGEMENTS

None

5. INPUT DATA

5.1. Instrument Channel Configuration (per Reference 6.1.1)

The ABB/ITE 27N undervoltage relay trip unit is fed from a 4200-120 volt PT. The 4200 volt
side of the PT is connected to two phases of the 4160 volt source at the safety-related
switchgear. The trip unit is connected to the 120 volt side of the PT. The trip unit is powered
by a 125 volt dc source. Per Reference 6.20, the burden on the PT is within the standard test
burden of the PT.

5.2. Loop Element Data (per Reference 6.1.2, 6.1.3, 6.5, 6.6, & 6.9)
5.2.1. ThePTis a GE, type JVM-3 (See References 6.1.3 and 6.6)

Voltage ratio: 4200-120

Accuracy class: 03WXMY: 122

Frequency: 50 Hz, 60 Hz

Burden: 750 VA @ 55°C rise above 30°C Ambient
500 VA @ 30°C rise above 55°C Ambient

BIL: 60 kV

5.2.2. The trip unit is an ABB/ITE, type 27N undervoltage relay with a Harmonic Filter (catalog
number 411T4375-L-HF, Ref. 6.1.2)

Setpoint Ranges (per Ref. 6.9)

Pickup: 70 V - 120 V (See Reference 6.9)
Dropout: 70% - 99.5% * of Pickup
Dropout Delay: 1-10 sec.

* Note: - Difference between pickup and dropout can be set as low as 0.5%. The setting is
99.50% of pickup (References 6.16 and 6.19).
Operating Ranges (per Refs. 6.5, 6.9, and 6.14)
Control Voltage: 38-58 Vdc (48 Vdc nominal)
95-140 Vdc (125 Vdc nom.) (Reference 6.14)
89 Vdc for 1 sec. (Reference 6.14)
Temperature: -20 to +55°C (normat)
-30 to +70°C (accident)
Seismic: 6g ZPA
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Humidity: 0 to 100% no condensation (Reference 6.11, Section 10.3)
Pressure: Atmospheric, to 5000 ft
Radiation: Gamma 100k rads over 40 yrs
Repeatability Tolerances (per Reference 6.9)
@ const temp & const control volt: +-0.1%
for volt. range 100 - 140 Vdc: +/-0.1%
for temp. range +10 to'+40°C: +/-0.4%
0 to +55°C: +/-0.75%

5.3.

54.

5.5.

-20 to +70°C: +/-1.50%
The 3 tolerances are cumulative and are taken as 20 values per Reference 6.7).

For the tolerance over temperature range, the repeatability effect is linear over the range of 0
to +55°C, as indicated in Reference 6.7.

Calibration Instrument Data (per References 6.2 and 6.14)

The Fluke 45 Digital Multimeter will be used for the calibration of the trip unit (see Ref. 6.14
included as Attachment J).

Reference Accuracy: +/-0.2% + 10 digits

Full Scale: 300 Vac, 5 digits

Minimum Gradation: 001V

Calibration Procedure Data

The setting tolerance when setting the trip unit voltage is £0.2 V (Ref. 6.14, 6.16 and 6.19
which is taken as a 30 value per the methodology in Reference 6.15.

Station Data

The circuits for these two processes are located entirely in the Reactor Building in
Environment Zone 26 per Reference 6.1.2. The following are the conditions that the circuits

will be subject to:

Normal Conditions

Control Voltage Range:  95-140Vdc (Ref. 6.14)

Temperature Range: +18.33 - +39.44°C (see Ref. 6.12)

Humidity Range: 0-90%

Radiation Level: <10k rads over 40 years

Accident Conditions

Control Voltage Range: 95-140Vdc; 89 Vdc for 1 sec. (Ref. 6.14)

Temperature Range: +18.33 - +39 44°C (see Ref. 6.12)

Humidity Range: 0 - 100% non-condensing

As noted in Reference 6.13, the maximum actual temperature inside the cubicle where the
relays are installed will be approximately 2.78°C higher than the ambient temperature outside
the cubicle. The minimum actual temperature inside the cubicle where the relays are
installed will be approximately 0.39°C higher than the ambient temperature outside the
cubicle. Therefore, the relays will experience temperatures in the range, of 18.72°C to
42.22°C.

The relay has already been qualified for humidity variation, seismic events, radiation
exposure, and pressure variation as discussed in References 6.1.2, 6.5, and 6.11.
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5.6. Analytical Limit of Switchgear Voltage

The minimum voltages required at the 4160 V safety-related switchgear for adequate
auxiliary system performance are taken from References 6.3, 6.4 and 6.17 as:

3820 V or 91.8% of 4160 V at Switchgear 33-1 (Div I)
3820 V or 91.8% of 4160 V at Switchgear 34-1 (Div iI)
5.7. Per Reference 6.20, the burden on the PT is within the standard test burden of the PT.

6. REFERENCES

6.1. DIT Number DR-EPED-0685-00, entitled,"ITE-27N Undervoltage Relay and Potential Transformer
Technical Data", dated 2-3-92 (Attachment A). The following were included in the DIT:

6.1.1. Dresden Unit 3 Drawings:
12E-3301, Sheet 3, Rev. Z
12E-3334, Rev. K
12E-3345, Sheet 2, Rev. AB
12E-3346. Sheet 2, Rev. AF
12E-3655G, Rev. K

6.1.2. Work Request Number D-97546/D-97547, Rev. 0, entitled "Minor Plant Design Change
Package for Commonwealth Edison Company, Dresden Unit 3, Replacement of Second-
Level Undervoltage Relays," dated 6-26-91.

6.1.3. 4160 V Switchgear Proposal Data Sheet (page 6) of Specification number K-2175 R.
6.2. User's Manual for Fluke 45 Dual Display Muitimeter, Appendix A, Rev. 4, dated 7/97 (Attachment B).

6.3. S&L Calculation Number 9198-18-19-3, Rev. 3, entitled "Calc. for Dresden 3/1 Safety-related
Continuous Loads - Running/Starting Voltages”

6.4. S&L Calculation Number 9198-18-19-4, Rev. 3, entitled "Calc. for Dresden 3/1l Safety-related
Continuous Loads - Running/Starting Voltages"

6.5. S&L Interoffice Memorandum from J. F. White, entitled "Seismic Qualification of [TE/ABB
Undervoltage Relay Model 27N, Series 411T," which references ABB document number RC-5039-A,
entitied "Equipment Performance Specifications, 27N Undervoltage Relay.” (Attachment C)

6.6. GE document 7910, page 131, providing information for type JVM-3 Potential Transformer, dated 6-
20-77 (Attachment D).

6.7. Memorandum of Telephone Conversation between S. Hoats of ABB and A. Runde of S&L concerning
ITE-27N relay characteristics, dated 1-23-92 (Attachment E).

6.8. Dresden Unit 3 Technical Specification Number DPR-25, Amendment number 103, specifically table
3.2.2, page 3/4.2-10. This reference provides the second-level undervoltage relay time delay
requirement (See Attachment A Page A27).

6.9. ABB Instruction Bulletin Number 1.B. 7.4.1.7-7: Issue D for ITE-27N relays and others (Attachment F).

6.10. Memorandum of Telephone Conversation between C. Downs of ABB and H. Ashrafi of S&L
concerning effect of temperature on the ITE-27N relays with Harmonic Filter Units, dated 3-30-92
(Attachment G).
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6.11. Main Line Engineering Associates (MLEA) Calculation No. MLEA 91-014 for Commonwealth Edison
Company, entitled, "Environmental Qualification of Dresden Second Level Undervoltage System and
Equipment for RWCU Line break Environmental Conditions”, dated 1-23-92 (Attachment H).

6.12. DIT Number DR-EPED-0671-01, "Reactor Building Ventilation, Minimum Temperature," dated 5-08-
92 (Attachment ).

6.13. DIT Number BB-EPED-0178, "Undervoltage Relay Accuracy Calculation input Data,” dated 5-07-92
(Attachment N).

8.14. Interoffice Memorandum from Bipin Desai (EPED), dated December 1, 1993 to R. M. Higdon (EAD)
which contains information required for assumption verification (Attachment J).

6.15. NES-EIC-20.04, Revision 3, "Analysis of Instrument Channel Setpoint Error and Instrument Loop
Accuracy” (Not Attached)

6.16. Current Relay Setting Orders for the Second Level Undervoltage Relays plus e-mail memo from John
G, Kovach to Craig Tobias dated 07/14/00, which discussed the RSO for the second-level
undervoltage relay for Bus 33-1 (Attachment K).

6.17. DOC ID 0006191944, Rev. 5-DIT transmitting Improved Technical Specification (ITS) Analytical
Limits (Attachment L).

6.18. "Improved Technical Specifications and 24-Month Technical Specification Project Technical Plan”,
Revision 2 dated 04/28/2000

6.19. Telecon between John Kovach of ComEd and Craig Tobias of Sargent & Lundy dated 4/20/2000
verifying the relay setting orders for the degraded voltage and loss of voltage relays (Attachment M).

6.20. EC 8229, ITS Disconnect U3 Watt-Hr Meter At 33-1 & 34-1, Rev. 0
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7.  CALCULATIONS

7.1. Perinputs 5.1 and 5.2.1, the PT has a standard published error of + 0.3% and the burden of the PT is
within the standard test burden of the PT. Therefore, the maximum error of + 0.3% will be considered
in this calculation. PT testing would have to be performed to justify a smaller error. The error
contributed by the PT is considered to be a process error since the PT is not a calibrated device.

This is classified as a random 2a error. Therefore the PT 10 error value is + 0.15%.

7.2. Second Level Undervoltage Relay Random Errors:

7.2.1. Reference accuracy (RA):
Per Input 5.2.2, repeatability at constant temperature and control voltage is + 0.1% of voltage
reading [20]. Dividing by 2 to take to a 10 value:
RA = 0.05% of reading [10].

7.2.2. Calibration Instrument error (CAL):

The reference accuracy at medium sampling rate (Reference 6.14) of a 60 Hz voltage signal
is + (0.2% of reading + 10 least significant digits), to a 20 value per the methodology of
Reference 6.15. The linear resolution at medium sampling rate on the 300 V range is 0.01 V.
Thus, each digit corresponds to 0.01 V. Therefore, the 20 reference accuracy is * (0.2% of

reading + 1070.01 V).

Conservatively taking this at a reading 112 V, which is slightly larger than the existing relay
setpoint value, and dividing by 2 to get a 10 value:

CALv = £(0.2%*112V + 10 * 0.01V)/2=0.162 V [10]
In terms of % of reading (taken at a reading of 112 V):

CAL = CALV/112V =0.162V/ 112V = 0.145% of reading [10]
Since the instrument has a digital readout, there is no reading error.

Also, since the calibration instrument and the relay are calibrated within the allowable range
as specified by the calibration instrument manufacturer, there is no temperature effect for the
calibration instrument. (See Input Data Section 5.3)

7.2.3. Setting Tolerance (ST)

Per Input Section 5.4, the relay setting tolerance is a random error of £ 0.2 V [30].
Converting this to terms of % of reading, for a 112V reading, and dividing by 3 to get the 10
value:

ST =+(0.2 V) / ((112 V) * 3) = £0.060% of reading [10]
7.2.4. Drift (DR)

According to Reference 6.7, no drift error is expected for the relay as long as the relay is
calibrated at reasonable intervals. Thus, DR = 0. However, this is not the case. From
operating experience it is known that these relays do drift some. Unfortunately, there is not
enough data to perform a drift uncertainty calculation.

Based on the above discussion, a drift value is needed. It is considered conservative to use
the default drift effect of 0.5% of span per refueling cycle (reference 6.15). This specification
conservatively encompasses the 18 month calibration interval plus 25% late factor (22.5
months) considered in this calculation. The 0.5% of span is a 20 value. Per Section 5.2.2,
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7.2.5.

7.2.6.

7.2.7.

the relay functions over a voltage range of 70 V to 120 V, for a span of 50 V. Converting the
drift to % of reading, by conservatively setting the reading at 112V, and taking to a 1o value:

DR=(x0.5% of span)* (120 V-70 V) /(112 V)/ 2 = £ 0.112% of reading
Random Input Error (cin)

The random input error present at the relay is the random error from the PT, which per
Section 7.1 is 0.15%. Thus:

gin = 0.15% of reading [10]
Drift Tolerance Interval (DTiv)
DTlv = + (RA? + CAL® + ST? + DRY)?

Where RA = reference accuracy = 0.050% per Section 7.2.1
CAL = calibration error = 0.145% per Section 7.2.2
ST = setting tolerance = 0.060% per Section 7.2.3
DR = drift = 0.112% per Section 7.2.4

Thus:

DTlv = + [(0.050%)° + (0.145%)° + (0.060%)? + (0.112%)%)"?
DTiv =+ 0.199% of reading [10]
Total Random Error (o)

The total random error is the SRSS of the random errors from Sections 7.2.1 through 7.2.6.
Therefore:

o =% (RA? + CAL? + ST? + DR? + agin?)"?
0 =+ [(0.050%)" + (0.145%)° + (0.060%) + (0.112%)%*+ (0.150%)?)""?
o =+ 0.249% of reading [10]

7.3. Relay Non-Random Errors

7.3.1.

Temperature effect (eT):

Per input 5.2, the temperature effect is £0.75%, and the absolute effectis 1.5% over the
temperature range of 0 to +55°C. Per References 6.7 and 6.10, the relay operating voltage
increases or decreases approximately linearly with temperature. Applying the 1.5% linearly
across the 0 to 55°C range results in a rate of 1.5% / (55 - 0)°C = 0.0273% / °C.

The actual pickup or dropout voltage is lower than the setpoint value if the operating
temperature is higher than the temperature at which the relay was calibrated.

Similarly the pickup or dropout voltage is higher than the setpoint value if the operating
temperature is lower than the calibration temperature.

Then, for a temperature range of +18.72 to +42.22°C and a relay calibration temperature
range of 21 to 24°C (per Reference 6.14), the temperature effect is developed below:

Negative Temperature Effect:

In determining the error due to relay negative temperature effect, it will be considered that the
relay is calibrated at a temperature of 24°C (per Reference 6.14). This will provide a
conservative reference point from which the temperature effect for the relay can be
incorporated into the determination of the nominal dropout. At 24°C, a larger portion of the
error used in the calculation for relay temperature effect will be negative, which will provide a
conservative nominal dropout.
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7.3.2.

7.3.3.

7.3.4.

7.3.5.

Neg. Temp. Effect:
-eT = (24-18.72°C)*0.0273%/°C = 0.144%

Positive Temperature Effect:

In determining the error due to relay positive temperature effect, it will be considered that the
relay is calibrated at a temperature of 21°C (per Reference 6.14). This will provide a
conservative reference point from which the temperature effect for the relay can be
incorporated into the determination of the maximum dropout of the relay.

At 21°C rather than 24°C, a larger portion of the error used in the calculation for relay
temperature effect will be positive, which will provide a conservative determination of the
relay maximum dropout.

Pos. Temp. Effect:

+eT = (42.22-21°C)*0.0273%/°C = 0.579%
Thus, the temperature effect is -0.579%/+0.144%.
This is classified as a non-random error.
Control Voltage Effect (CV)

Per Input 5.2, control voltage effect is + 0.1% over the dc control voltage range of 100-140
Vdc. This is classified as a non-random error.

CV = 1 0.1% of reading
Environmental Effects

By comparison of the acceptable relay conditions provided in Section 5.2.2 with the expected
station conditions provided in Section 5.5, it is evident that no effect on functional capability is
introduced as a result of pressure variation or humidity variation.

Seismic Effects

As discussed in Reference 6.1.2, section 1.7, no effect on functional capability of the relay is
introduced as a result of a seismic event since the relay capability envelops the seismic
requirement for the relay locations.

Total Non-Random Error

The total non-random error is the sum of the non-random errors from sections 7.3.1 through
7.3.2. Therefore:

Negative non-random error is the addition of the negative relay temperature effect (-eT) from
Section 7.3.1 and the negative control voltage effect (CV) from Section 7.3.2:

Ze-=-eT + (-CV) = (- 0.579%) + (- 0.1%) = - 0.679% of reading

Positive non-random error is the addition of the positive relay temperature effect (+eT) from
Section 7.3.1 and the positive control voltage effect (CV) from Section 7.3.2:

Zet+ = +eT + (+CV) = (+ 0.144%) + (+ 0.1%) = + 0.244% of reading
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7.4. Total Error

It should be noted that this calculation utilizes the methodology defined in Sections 2.3 and 2.4 to
calculate the dropout setpoint. The calculation uses the Total Negative Error (TNE) in determining
the dropout setpoint and the Total Positive Error (TPE) in determining the maximum dropout value.
These definitions of error do not follow the methodology defined in Sections 2.6 and 2.7 for
calculating the Allowable Values and Expanded Tolerances. Thus, TNE and TPE are used in the
determination of the dropout setpoint and maximum dropout value, and Z+, Z-, Zav+ and Zav- are
used in the determination of the Allowable Values and Expanded Tolerances.

The total error present at the relay is the combination of the random and non-random errors
determined in Sections 7.2.7 and 7.3.5.

Total Error = 20 + Ze

Total Negative Error (TNE) = 2 * (0.249%) + (0.679%) = 1.177% of reading

Total Positive Error (TPE) = 2 * (0.249%) + (0.244%) = 0.742% of reading

Converting to 4kV voltage process units, by conservatively taking the relay voltage reading at
112V, and then multiplying by the voltage ratio:

TNE =1.177% * (112 V) * (4200 V/ 120 V) = 46 V (in the 4kV process)

TPE = 0.742% * (112 V) * (4200 V/ 120 V) = 29 V (in the 4kV process)
In this calculation, the terms of Total Positive Error (TPE) and Total Negative Error (TNE) are used for
calculating the setpoint. A positive error is one that would cause the actual trip value to be higher
than the setpoint value. Using this definition when the errors are applied to calculating the Allowable
Values and Expanded Tolerances results in the following relationships:

Z+=TNE

Z-=TPE

Ze+ = Negative Non-Random Errors = 0.679% of reading

Ye- = Positive Non-Random Errors = 0.244 % of reading

Per Section 2.6, Z,y will be used to determine the allowable vaiue random errors. Because the relay
is bench calibrated, Zy includes only the contributions of DTlv, which from Section 7.2.6, is + 0.199%

of reading. Therefore,
Oay = DTlv = £0.199% of reading

Per Section 2.6, the total errors for determining allowable values are:
Zayt =205+ = 2% (+0.199%) = + 0.398% of reading
Zav- = 20av- =2 * (- 0.199%) = - 0.398% of reading
Converting to voltage at relay, by using a reading at 112V:
Zav = (0.398% of reading) * (112 V) = 0.45 V at relay
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7.5. Setpoint Determination
The setpoints for 4160 V Switchgear 33-1 (Div. l) and 34-1 (Div. 2) are calculated as:
Nominal Trip Setpoint for Dropout (NTSPpo)= Analytical Limit (AL) + TNE
NTSPpo = AL + TNE (Using values from Sections 5.6 and 7.4)
=3820V+46V =3866V at 4.19 kV bus

Converting to voltage read at the relay by multiplying by the voltage ratio:

NTSPpo-r = NTSPpo * (120 V) / (4200 V) = (3866 V) * (120 V)/(4200 V)
=110.46 V=110.5V at relay
NTSPPU_R = NTSPDO_R /0.995=110.5V/0.995

=111.06 V=111.1 V at relay
From the nominal dropout, the maximum dropout and pickup voltages can be determined:

Maximum Dropout = NTSPpo + TPE = (3866 V) + (0.74% * 3866)
= 3895 V at 4.16 kV bus
Converting to terms of voltage at the relay: (3895 V) * (120 V)/(4200 V) =111.3 V

Maximum Pickup = Maximum Dropout / (dropout/pickup ratio) = 3895 V / 0.995
=3915V at 4.16 kV bus
Converting to terms of voltage at the relay: (3915 V) * (120 V)/(4200 V) = 1119V

(The Max. Pickup is the relay Max. Reset Voltage)
7.6. Allowable Value Determination
Per Section 2.6, the Allowable Value is determined.
The lower allowable value for the dropout setpoint is determined as:
AVpor 2 SPc — | Zay+| [lower limit]
SPcpo = 3866 V at 4.16 kV bus (Section 7.5)
Zayt = 0.398% of reading (Section 7.4)
AVpoL 2 (3866 V) — (0.398% * (3866 V)) = 3851 V
Converting to voltage at the relay, by multiplying by the voltage ratio:
AVpoLr 2 (3851 V) * (120 V) / (4200 V) = 110.029 V = 110.0 V
Applying the applicable uncertainties to determine the upper dropout AV:
AVpou < SPc + | Zay+| [lower limit]
AVpou < (3866 V) + (0.398% * (3866 V)) = 3881V
Converting to voltage at the relay, by multiplying by the voltage ratio:
AVpour S (3881 V) * (120 V) /(4200 V) =110.886 V= 1109V
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7.7. Expanded Tolerance Determination
Per Section 2.7, the Expanded Tolerance is determined as:
ET=#[0.7 * (| Zay+| - ST) + STI
Zay+ = 0.398% of reading (Section 7.4)
ST =0.2 V[30] (Section 5.4)
Taking the ET at a reading of 112V at the relay:
ET =+ [(0.7 * ((0.398% of reading) * (112V) - (0.2 V *2/3)} + (0.2 V *2/3) =+ 0.352 V at relay
ET=+0.35V atrelay
The ET is now checked to ensure that the applicable limits are maintained:

where ST is taken to a 20 value

Check1: ET z ST?

+0.35V 2 +02V PASS
Check2: SPc—-ET 2 AV ?  [lower limit]

110.5-035V = 110.0V

11015V 2 1100V PASS
Check3: SPc+ET s AV ?  [upper limit]

110.5+035V < 110.9V

< 1109V PASS

110.85
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SUMMARY AND CONCLUSIONS

The following are the recommended settings for the Division | and |l second-level undervoltage relays:

The results summarized below are applicable for normal and accident operating conditions, for the
existing Analytical Limit of 3820 V. it should be noted that the field setpoint value is required to be
revised per this calculation.

Calculated Values Summary

Description Div. 1711V atrelay Div. I/ 11 (4.16kV equiv.)
SPc (DO) 110.5 3866
SPc (PU) 1111 3885
AV(DO) lower [2110.0 2 3851
AV(DO) upper [=1109 < 3881
Max. DO 111.3 3895
Max. PU 111.9 3915

NOTE: Pickup (PU) is 99.5% of Dropout (DO) (see Section 5.2.2)

The delay setting for the relay was not analyzed in this calculation nor was it intended to be. Thus, the
delay of the relay should be set to the same value as previously required per the Dresden Unit 2
Technical Specifications (Reference 6.8), which is 7 seconds.

Please utilize the Instruction Bulletin 1.B. 7.4.1.7-7, Issue D (Reference 6.9) when setting the relay since
the setpoints and setpoint terminology in this calculation are based on this instruction bulletin

Calibration Summary

The calibration information used to support the results of this calculation is defined below. In addition,
the field calibration setpoint and expanded tolerances are identified.

Calibration Setpoint / Allowable Value (for Dropout (DO)):

EPN Parameter Process Units

127-3(4)-B33-1 Field Calibration Setpoint | 21105V

127-3(4)-B34-1 Allowable Value - Lower 21100V
Allowable Value - Upper <1109V

Calibration Frequency, Setting Tolerances and Expanded Tolerances:

Surveillance Interval | Setting Tolerance Expanded Tolerance
Channel Calibration | 18 months +0.2V +0.35V

The values calculated above are dependent on the relays being calibrated with a Fluke 45, set on
medium rate, to read the voltage at the relay, in the 300 Vac range. Use of other M&TE is only
permitted if it is analyzed to be of equal or better accuracy than the Fluke 45.
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DESIGN I R REMENT

1.1

1.2

1.3

A FUN NS T PERFORM

The basic function to be performed by this
modification is to replace the existing second level
undervoltage relays Type ITE-27D connected to the
Class 1E 4.16-kV Buses 33-1 and 34-1 with Type
ITE-27N.

PERFORMANCE REQUIREMENTS

The performance requirement is for the second level
degraded voltage protection scheme relays for the
Class 1E 4.16-kV Buses 33-1 and 34-1 to be able to
reset (once it drops out) when the system voltage
recovers to an acceptable level within the time delay
setting. This can be achieved by replacing the
existing ITE-27D with ITE-27N relays. Y
C STANDAR REGULATORY R TS A IREMENT
The codes and standards listed below will be used as
guidelines for this modification. Some portions of

the minor plant change may not be designed or procured
according to these, but the design will conform to

them whenever practical.

Code Standar

A) ANSI €37.90 Relay and Relay System
Associated with Electric Power

Apparatus.

8) ANST C37.90A
C) ANSI C37.98-1978

D) ANSI N45.2-1971 or
NQA-1 (1986)
(*1977; 1983)

Guide for Surge Withstand
Capability.

Standard Seismic Testing of
Relays.

Quality Assurance Program
Requirements for Nuclear
Facilities.

Calculation No. __8982-17-19-2
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E)

F)
G)
H)

I

J)
K)
L

M)
N)
0)
P)

Q)

ANSI N45.2.2-1978
(*1972)

*JEEE-308-1980
(*1971)

*JEEE-323-1983
(*1974)

*JEEE-344-1975

10 CFR 21

10 CFR 50, App. A
10 CFR 50, App. B
10 CFR 50.49

Specification K4080
Rev. 2

Specification
13524-068-N102, Rev. 3

DC-SE-002-DR, Rev. 2
Specification
13524-068-N101, Rev. 1
Nuclear Station Work

Procedures (NSWP},
Vol. III, Rev. I

W.R. No.: D-97546/D-97547
Rev.: 0

Date: June 26, 199}

Page 2

Packaging, Shipping,
Receiving, Storage and
Handling of Items for Nuclear
Power Plants.

Criteria for Class 1E
Power Systems for Nuclear
Power Generating Stations.

Standard for Qualifying Class
1E Equipment for Nuclear Power
Generating Stations.

Recommended Practices for
Seismic Qualification of Class
1E Equipment.

Reporting of Defects and
Noncompliance.

General Design Criteria.
Quality Assurance.
Environmental Qualification of
Electrical Equipment Important
to Safety for Nuclear Power
Plants.

General Work Specification for
Maintenance/Modification Work.

Equipment Qualification
Specification (by Bechtel).

Dresden Seismic Design
Criteria.

Bechtel Radiation Study
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R) CtCo Electrical
Installation Standard
(EIS), Rev. 2

Note: An asterisk (*) designates a code or standard to which
Commonwealth Edison Company (CECo) has committed Dresden
Station, Unit 3. The revision committed to is not
necessarily the same one as is to be used in the design of

this modification.

DESIGN CONDITIONS

The Type ITE-27N relays shall operate under all plant
operating conditions and in the environmental
conditions given in Section 1.6. The ITE-27N relays
will be purchased with an internal harmonic filter to
eliminate harmonic distortion in the ac input circuit.
The ITE-27N relay has a lower pickup voltage/dropout |,
voltage ratio, which allows the relay to reset (once
it drops out) when the system voltage recovers to an
acceptable level. Thus, avoiding unnecessary tripping
of the off-site power source and transferring of the
Class 1E 4.16-kV buses to the on-site diesel
generators. See also Section 1.12 for electrical
design conditions.

DESIGN LOADS

The new ITE-27N relays are the same size as the
existing ITE-27D relays. There is no significant
change in structural loading of the panels where the
relays will be installed. Structural loads (i.e.,
seismic and dead weight) have been evaluated for this
modification and found acceptable (see also Sections
1.7 and 1.11). The new relay has an input circuit at
0.5 VA/120 Vac and a control circuit at 0.05 A/125 Vdc
which are less than 1.2 VA/120 Vac and 0.08/125 Vdc
for the existing relay. The new relays will have no
significant thermal heat contribution to the area
where they will be located.

ENVIRONMENTAL CONDITIONS

The existing Dresden, Unit 3 second level undervoltage
relays are mounted in Panels 2253-83 and 2253-84.

Each panel contains two undervoltage relays. These
panels are associated with and lTocated just behind

-3 -
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W.R. No.: D-97546/D-97547
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4160-kV Switchgear Buses 33-1 and 34-1, respectively.
These switchgears and panels are located on elevation
545-6" of the Unit 3 Reactor Building. This area is
Environmental Zone 26. The environmental parameters
(based on E. Q. Binder 44D and Bechtel Specification
13524-068-N101, Rev. 1) were determined for the
present locations of these undervoltage relays as
presented below:

Parameter Normal LOCA

Temperature 104°F 104°F

Pressure 14.7 psia 14.7 psia

Humidity <90% 100% (non-condensing)
Radiation <1.0E04 *

Duration 40 years 1 year

Further detailed reviews (based on distances from
radiation sources) have determined that Core Spray
Pipe 1404-12" is the relevant radiation source for all
the panel locations. Comparison of the distances of
each panel from this pipe provided the one-year post
Loss Of Coolant Accident (LOCA) doses as shown in the

following:

Distance From
Panel No. Pipe 1404-12" Dose (rads)
2253-83 18 feet 3.5E04 (mild)
2253-84 43 feet 1.0E04 (mild)

Panels 2253-83 and 2253-84 are subject to the effects of an
RWCU line break at this location. This area is considered
to be a harsh environment in the event of an RWCU line
break. However, per EQ binder 44D, the second level
undervoltage relay is not required to mitigate the
consequences of an RWCU line break (Bechtel Chron 13303 and
MLEA Calc. No. 88011-03, dated 11/15/88). CECo is currently
evaluating environmental status of the second level

undervoltage relays.
SMI A CAT

The seismic information contained in ABB Certification
Report No. RC-5039-A (submitted for Modification
Mi12-3-89-53) was compared against the seismic
requirements for the location of the relays in each

-4 -
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subject panel. The Seismic Design Criteria
DC-SE-002-DR (Rev. 2) provides the response spectra
damping values and seismic design requirements for the
Dresden Station. The results of this review is that
the ITE-27N relays, purchased to the ABB Report
mentioned above, do indeed envelop the seismic
requirements for this location and the relays would,
therefore, maintain their functional ability during
and after a seismic event (Reference Calculation
CQD-051325, Rev. 1).

ENVIRONMENTAL QUALIFICATIONS

The new relays will be installed in the same location
within Panels 2253-83 and 2253-84. For a LOCA
condition, Panels 2253-83 and 2253-84 are considered
to be in a mild environment. For a HELB condition,
specifically a RWCU line break, these panels are
considered to be in a harsh environment. But, second '
undervoltage relays are not required to mitigate the
consequences of a RWCU line break. Therefore, the
second level undervoltage relays do not require
environmental qualifications.

TERFACE R REMENT

This modification is limited to the second level
undervoltage protection of the Class 1E 4.16-kV Buses
33-1 and 34-1. No other plant system is impacted.
This modification will increase the reliability of the
second level undervoltage protection by using ITE-2/N
relays, which have a lower pickup voltage/dropout

voltage ratio.
M REQUIREMENTS

In addition to the ABB ITE-27N undervoltage relays,
the following materials are required for this
modification:

a) Terminal lugs for #14 AWG SIS wires.
b) Switchboard wires, #14 AWG, and 600-V Type SIS.

-5 -
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STRUCTURAL REQUIREMENTS

The impact of replacing the second level undervoltage relays
on Panels 2253-83 and 2253-84 have been seismically
evaluated (see Section 1.7 above). The new relays provide
no significant change to the structural loading of the
subject panels. Therefore, the design capabilities of the
structures are not affected.

ELECTRICAL REQUIREMENTS

This modification does not change the existing design and
electrical function of the second level undervoltage relays.
The new undervoltage relays shall meet the following

specifications:

Detailed Description:

Type: * ABB ITE-27N (High Accuracy
Undervoltage Protective Relay)

Control Voltage: 125 Vdc (Nominal)

Input Voltage: 125 Vac (Nominal), Single-Phase

Input Frequency: 60 Hz

Case: Test Case

Mounting Semi-Flush

Operating Time: Definite Time Delay Unit (Dropout
Range 1 to 10 Seconds)

Harmonic Filter: Yes

Standards: Per IEEE-344 (1975) ANSI C37.80 .nd
€37.98

Catalog No.: 411T4375-HF
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Replacement relays will have the same settings as the existing
relays. System Planning will issue the relay setting order and
Electrical/Instrument and Control Group will review the relay

setting order.

The Dresden Station Technical Specification, ELMS electrical
design drawings, vendor supplied information, and field walkdowns
are utilized to establish the necessary electrical parameters for
the second level undervoltage relays.

LAYOUT AND ARRANGEMENT REQUIREMENTS

The outline dimensions and panel drilling for the new ITE-27N
undervoltage relays are identical to the existing ITE-27D relays.
Therefore, there will be no additional layout arrangement

requirements.

0 R NT

¥

The plant operational requirements are not changed by th.s
modification.

The second Tevel undervoltage relays are required to
protect Class 1E 4.16-kV Buses 33-1 and 34-1 against a
degraded voltage condition. The relays are required
to initiate a timer (five-minute time delay setting)
if a degraded voltage condition persists (see Tech.
Spec. Table 3.2.2). After the delay, the relays
actuate associated circuits to trip off-site power
source breakers, initiate load shedding and start the
diesel generators. The relays are also required to be
able to reset when the line voltage recovers to an
acceptable level within the time delay setting. Thus,
overriding unnecessary tripping of off-site power
source breaker, load-shedding and starting of the
diesel generator.

INSTRUMENTATION AND CONTROL REQUIREMENTS

There are no additional instrumentation and control
requirements since this modification does not change
the function or logic circuitry of the second level

" undervoltage protection scheme.

-7 -

Calculation No. __8982-17-19-2
Revision 004
Attachment: A
Page _A12 of A27




W.R. No.: D-97546/D-97547

Rev.: 0
Date: June 26, 1991
Page 8

TECHNICAL SPECIFICATION CHANG

This modification does not change any set points or
time delay settings for the existing undervoltage
protection scheme. The new relay has a drop out
tolerance of +/- 0.5% which is bounded by the existing
relay tolerance of +/- 2%. This tolerance is stated
in Table 3.2.2 of the Technical Specification. The
lower reset voltage is an internal characteristic of
the new undervoitage relay. Therefore, no changes to
the Technical Specifications are required as result of
this modification. The Dresden station, Unit 3,
Technical Specifications, Sections 3.2 and 3.9, and
Table 3.2.2 were reviewed in making this
determination.

ES NG

This modification does not require changes to the
Dresden Station, Unit 3 Final Safety Analyiis Report
(FSAR)/Updated Final Safety Analysis Report (UFSAR).
The FSAR/UFSAR, Section 8.2.3.1. was reviewed in
making this determination.

REDUNDA v Y. AN PA R T

The redundancy, diversity, and separation requirements
for the Class 1E 4.16-kV Buses 33-1 (Division I) and
34-1 (Division II) are not affected by this

modification.
AILURE MO AND EFF R REMENT

This modification will reduce the probability of
inadvertent tripping of the Class 1E 4.16-kV buses
off-site power source when the system voltage is at an
acceptable level, and thus minimize unnecessary load
shedding and starting of the diesel generators. No
other failure effects are changed by this
modification.
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1.20 TEST, N AND WELDING REQUIREMENTS

CECo and S&L will define the applicable tests and the
acceptance criteria for the tests. The new
undervoltage relays are required to be tested per CECo
Test Procedure DOS 6600-09. This test declares the
relays operable after the implementation of this
modification. There are no NDE or welding
requirements.

1.21 ACC TY . MAINTENANCE, REPAIR AN

This modification does not affect or change the
accessibility for maintenance, repair, and in-service
inspection of the undervoltage relays.

1.22 RISK TO HEALTH AND SAFETY OF THE PUBLIC

This modification will not increase the risk to the
health and safety of the putlic.

1.23 SUITABILITY OF PARTS, EQUIPMENT, PRO AND MATERIALS

A1l components used for this modification shall be
compatible with the existing design and shall comply
with the requirements in Sections 1.2, 1.6, 1.7, 1.8,
1.9, 1.10, and 1.12.

1.24 PERSONNEL SAFETY

No special personnel safety requirements exist for
installing this modification. Standard precautions
for working on electrical equipment are considered
adequate for this project. No hazardous materials
(e.g., asbestos) are to be used.

1.25 CATHO PR TION REQUIREMENT
Cathodic protection is not required for this

modification since no new metal pipes or structures
are being added.
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1.26 INDUSTRY EXPERIENCE (SER/SOER KEYWORK INDEX)

After the degraded system voltage events at the
Millstone Unit 2 Nuclear Plant in 1976, the Nuclear
Regulatory Commission concluded that system design
alone does not ensure the adequacy of the off-site
power supply, and therefore, undervoltage relaying
schemes should be installed on the system to protect
against the possibility of degraded system voltage.
Experience with the added protection system over the
past 10 years has revealed some problems in scheme
logic and application that caused loss of the off-site
power supply. The following is a brief review of one
of these occurrences:

On August 1, 1983, the Monticello Nuclear
Generating Plant experienced an actuation
of the degraded voltage protection system.
The plant was operating at rated power.
The saf_ty buses were running at 95.2% of
nominal bus voltage. This is 1.8% higher
than the degraded voltage protection
system setpoint. ODuring this time, a
large safety-related pump motor was
started. The voltage dip from starting
the motor caused the voltage to drop below
the degraded voltage protection system’s
setpoint. This activated the undervoltage
relay and initiated the time intended to
allow the protection system override such
motor starting events. After the motor
started, the voltage at the bus recovered
to about 95% of bus nominal voltage, the
same voltage level prevailing before the
motor starting event. This, however, did
not allow the undervoltage relay to reset
at a higher level than the voltage of the
buses even prior to the motor starting
(95.8%). This actuated the degraded
voltage protection system. This event
suggested that the undervoltage relay
reset characteristics have not been
carefully considered in analyzing the
system or selecting the hardware. In this

- 10 -
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case, the relay reset point is 2.6% higher
than the trip setpoint. This would
require that the bus voltage be maintained
at a level 2.6% higher than the relay
setpoint to prevent inadvertent loss of
off-site power.

This modification is being initiated to prevent a
similar occurrence at the Dresden Station, Unit 3.

NSTALLATION SPECIFICATIO

TANDAR

Installation work for this modification will be
performed in accordance with the CECo’s EIS, General
Work Specification K4080, and Asea Brown Boveri D
Instruction Manual for ITE-27N relays.

TA

TA

N ION PR RES_AN PR UR

ftandard Station Installation and QC Procedures will
be used for this modification.

ENGINEERING CHECKLIST

Attachment 12.1 contains the following engineering
checklists required by Procedure ENC-QE-06.

1.29.1

System Interacti

The Nuclear Engineering Department (NED)
Procedure ENC-QE-06.2, Exhibit A, "System
Interaction Checklist,” was used to evaluate
system interactions that might be created by the
installation of use of this minor plant change
and, therefore, must be considered in its
design. Input for this evaluation was taken
from the Dresden Final Safety Analysis Report
(FSAR), Updated Final Safety Analysis Report
(UFSAR), applicable station drawings, vendor
information, and walkdown information. There
are no system interactions that must be
accounted for.

- 11 -
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Acceptance Testing

The NED Procedure QE-06.4, Exhibit A,
"Modification Acceptance Testing Checklist," was
used to evaluate the testing requirements. The
testing requirements are described in the
Summary of Testing Acceptance Criteria. Input
for this evaluation is from the documents used
as the guidance for writing the test procedures
and other references listed in the Summary of
Testing Acceptance Criteria.

ALARA

The NED Procedure ENC-QE-06.5, Exhibits A, B,
and C, "ALARA Review Checklist," was used to
evaluate the ALARA requirements for this minor
plant change. Input for this evaluation is from
station personnel, Radiation Zone Maps,
Requlatory Guide 8.8, and the modification
description.

The radiological impact of this minor plant
change is minimal. Therefore, a formal ALARA
plan is not required and that standard
radiological control procedures may be followed.

Environmental Qualificati

The NED Procedure ENC-QE-06.6, Exhibit A,
"Equipment Environmental Qualification Flowchart
Checklist” was used to evaluate the
environmental qualification requirements for
this minor plant change. Input for this
evaluation is from Bechtel’s Specification
13524-068-N102 and Dresden Station UFSAR.
Relays are located in a mild environment for a
LOCA accident. For a HELB accident, relays are
located in a harsh environment, but are not
required for operation.

- 12 -
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1.29.5 Fire Protection

The NED Procedure ENC-QE-06.7, Exhibit A, "Fire
Protection Review Checklist,"” was used to
evaluate the fire protection and safe shutdown
requirements for this minor plant change. The
Fire Protection System in the surrounding area
where the undervoltage relays are located are
not required to be modified as a result of this
minor plant change. No other fire protection or
safe shutdown concerns were identified.

2.0  WALKDOWNS
2.1 Designer’s Walkdown

The Designer’s Walkdown was performed on April 26,
1991, to confirm and provide input for the detailed
design of this minor plant change. The Designer’s '
Walkdown Checklist is included as an attachment.

2.2 nstaller’s Walkdown

The Installer’s Walkdown has been performed on June 4, 1991,
to verify constructability of this minor plant change. The
Installer’s Walkdown Checklist will be included in the Minor

Plant Change Design.
3.0 € TU N _DOCUM
Conceptual design sketches of the second level undervoltage
protection scheme for Class 1E 4.16-kV Buses 33-1 and 34-1 are
included as an attachment. The sketches include schematic,
wiring, and single line diagrams.
4.0 T TUA GN P M

The notes from the Project Kickoff meeting and photographs taken
during the Designer’s Walkdown are included as an attachment.

- 13 -
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SAFETY-RELATED COMPONENT OR MASTER EQUIPMENT LIST

The new second level undervoltage relays for the Class 1E 4.16-kV
Buses 33-1 and 34-1 are classified as safety-related. The Master
Equipment List should be updated to include the device numbers for
the new relays. the Master Equipment List Update Form (Exhibit C,
ENC-QE-12.1) is included as an attachment.

C CLASSIFICAT

The new second level undervoltage relays are classified as .
safety-related. The Classification of Component Form (Exhibit B,
ENC-QE-12.1) is included as an attachment.

INSTALLATION PROCEDURES

Installation work for this minor plant change shall be performed in

accordance with the CECo EIS and standard procedures for safety-related

work.

PROCUREMENT DOCUMENTS
8.1 Bills of Material

Ne Bill of Material is required for this minor plant change.
8.2 nt Specification

No equipment specifications are required for this
minor plant change.

8.3 aterial S ificatio

No material specifications are required for this Minor Plant
Change.

8.4 i t _Requirement edul

Materials other than the protective relays required for this
minor plant change are specified in the ERS.

- 14 -
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8.5 Purchase Orders

Purchase orders for the undervoltage relays have been issued by
CECo to the appropriate manufacturer.

AC/DC_LOADS

Input load tickets have been completed to reflect the new model
number (ITE-27N) and are included as an attachment (see
attachments).

ELECTRICAL PROT D IN
System Planning will issue the relay setting order and CECo.

Electrical/Instrument and Control group will review the relay
setting order. New relays will have the same settings. - '

10.0 ENGINEERING DESIGN EVALUATION (QP 3-1)

11.0

1

The design documents for this minor plant change have been
reviewed in accordance with Quality Procedures 3.1.

FER TO CONF TORY ANALY

11.1 Calculations

Seismic Qualification Calculation No. CQD-051325.
11.2 Technical Repor

There are no Technical Reports prepared for this minor plant
change.

11.3 r Reports/Overpr Pro ion R

This minor plant change does not require a Stress
Report or Overpressure Protection Report.

11.4 Computer 1/0 Listings

No Computer 1/0 Listings were generated for this minor plant
change.

- 15 -
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sugan&wuny” ELECTRICAL LOAD MONITORING SYSTEM (ELMS)

. e s o Ol WIS .
SAFETY RELATED OC LOAD DATA FORM PAGE _/ oF 4__
. vesp®  no(d -
' uTILITY:. CECo . STATION:._ Dsesgen . UNIT: 3__ PROJ.NO.:_8900-03
ITEM DESCRIPTION DATA , NOTES

wowme - [WATEEBEBEN [T TT11]
LOAD. STATUS:(E.N. OR- M)~
INRUSH CURRENT - AMPS
INRUSH OURATION - SECONOS
- | CONTINUOUS” LOAD:: CURRENTS - APS| D, OS5 A,-“e._g,;

- TIME: LOAD: STARTS - MM s - O 1010
| LOAD: DURATION:~-Maas: |2 [di) [OIO)

SOURCE BUS OR PAVEL T8 WAl BIOIS] BRI T 1117
SYSTEM CODE
MOOIFICATION NUMBER HEERREEERRNEE
N | CABLE NUMBER

SOURCE OF DATA EXCEPT AS NOTED:
.f Mode| ¥ AB® TTE-27N
CAT, No. 4lIT{4375 -HF
From ABB Tnstrudtions IR 14.1.1-7
(Tssne D)
Condrol Inpuat Curient = .05 Amps (Max.)

% [

DATA FORM PREPARATION DATA ENTRY INTO (ELMS)
DATE PREPARER REVIEWER REV.] DATE PREPARER REVIEWER REY.

W{.w Rt QYaa | O

2
(72
w
(%4
b
pr}
]
-
-—
wad
od
vy

F10688 08-86-K
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. s.\nem&wnny” ELECTRICAL LOAD MONITORING SYSTEM (ELMS)
. SAFETY RELATED OC LOAD DATA FORM PAGE _Z OF 4 _

- ves®  wo(] -
uTILITY: CECo STATION:. Dresden UNIT:_3 . PROJ.NO.: 2300-03

-

- - - -

ITEM DESCRIPTION DATA NOTES
T NN T TTTTTT

—

INRUSH CURRENT - AMPS

INRUSH OURATION - SECONOS

~ T 11 gl Tolo

G _laiylol- lpfo
H | SOURCE BUS OR PANEL g W [gluls 3al-l] ] TTT]
1 | SYSTEM CoOE
W | MODIFICATION NUMBER - |BEREEEEREREN

N | CABLE NUMBER
SOURCE OF DATA EXCEPT AS NOTED:

Model * ABR TITE-2IN

CAT. No. Y$4HTY3IS -HF

From  ABB  Tnstcuckion Menwl T8 24.1.7-7
(Tssue D):

Condrol Inpw{’ Curtrent = 0.05 Awps [Mav.)

DATA FORM PREPARATION ~ DATA ENTRY INTO (ELMS)
DATE PREPARER REVIEWER REV.} DATE PREPARER REVIEWER REV.

oy

ZR] £ L (Rz. Bolaea |

S&L E.ILE: LASEISC. |

£106ARR NB-RB-K
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S&L f.me: LASE1SC. |

1

U ELECTRICAL LOAD MONITORING SYSTEM (ELMS)

SARGENT &LUNDY
LT me e R e ,
SAFETY RELATED OC LOAD DATA FORM PAGE 3__oF Y__
Yes( n(J -
vl CEfe . STATION:,__P}EE_Q{{\-_ __________ UNITL 3 PRGJ.NO; : 8900-0%
ITEM DESCRIPTION DATA NOTES
B [UORDESTATUSHEIN QRO MR -

C | INRUSH CURRENT - AMPS

s| leluis| [alel-\ [ 1]

Kfj—ix

MOODIFICATION NUMBER

ERENENRRNNER

N | CABLE NUMBER

"| SOURCE OF DATA EXCEPT AS NOTED:

Model * ABB  ITE-27N
CAT. No. 4IITH37S-HF

From 2 Instruction
(Tesre D) :

Mana ol

Control Inpu\'f Curtent = po € Amps

I8 2.4.1.7-7

(MAKJ

DATA FORM PREPARATION

DATA ENTRY INTO (ELMS)

'PREPARER REVIEVER

DATE PREPARER REVIEWER

i f = AL) [ RE Phann

F10688 08-86-K
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S E'lLE: LASEISC. 1

SARGENT&LUNDY
LI anewee R Re

SAFETY RELATED

” ELECTRICAL LOAD MONITORING SYSTEM (ELMS)

DC LOAD DATA FORM PAGE Y. oF 4

- - -

ves®  no[J

- - - - " -

PROJ. NC. : §900-03

ITEM

DESCRIPTION

DATA

NOTES

AR EERE T LT T TTTIT

“LOAD: STATUS (E, N OR" M}

INRUSH CURRENT - AMPS

INRUSH DURATION - SECONDS

| CONTINOUS: LOAD: CURRENTS - AMPS
_F ETIME LOAD STARTSE - Mt s '

- || LOAD: DURATION: - M4 39~

SOURCE BUS OR PANEL

[ lelyls] 3lblt] [ [ 1]

SYSTEM CODE

z--.::q'nmonw:p

MOOIFICATION NUMBER'

HEEEEREERENE

=

CABLE NUMBER

SOURCE OF DATA EXCEPT AS NOTED:
Model * ABB TTE -27N

CAT. No. 41IT4375 -HF
From AR Tnstruction Mamel I8 7.4.1.7-7
( Ieswe D):

Control  Tnput Curvent = 0.05 Amps (Max)

DATA ENTRY INTO (ELMS)
PREPARER REVIEWER

DATA FORM PREPARATION
DATE |  PREPARER REVIEWER  |REV.

S R AT )

DATE.

F10688 08-86-K
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il

Tor =000 Voil Auniiierics, Canc.

Jresgen (nlne D oaau )

GunCrai Zivctoie Comnany

_ Neme of Didder:
(lusvere gil gata 1a tuese coluans
SWITCHGEAR DATA. Cont. = 1 1200 A i 2000 A © 3000 A

H. Percentage of water absorbed in dus sup- ’
ports per ASTM Test D570 (plastic) ot

D050 €. 0.0 V0.0 6. o G X)| .05 grams

I. Minimum clearance between buses:

a. Phase-to-phase.........c...u.. (inches) | ol 4.5 «em
"b. Phase-to-ground............... (inches) ’ 3.0
J. Bus spacing center-to-center..... (inches) — 5.0 -
K. Tap spacing center-to-center..... (inches) |- 6.0 ——
L. Type and description of bus joints....... ! Bolted, Silver plated
M. Size and material of main bus.......... . Alumirjum
N. Size and material of ground bus.......... 2 X 318 ‘Coppe'r
Manufacturer Type
0. WAatthour MELET .. .. vivvrruneerenannn R I S
!
P. Circuit breaker control switch........... SBM
!
Q. Overcurrent relay..... ettt eiene e, All IAC
R. Overcurrent ground relay................. General IAC
§. Undervoltage relay.......... ... .. Ceve Electric IAV
T. Elapsed rime merer........cvivvuvvinnnnnn.
]
. i
U. Potential transformer....coovovocnccnenn.
ACCUTacy .. .o . ses s an beesraeaees N
V. Current transformer..........ieevuevranan
ACCUTACY . e v vnrnn Ceeter st it ASA.6 B-0.1, [B-0.2, B-0.5,
2.4; 13“2
W. Cubicle Space Heaters:
Watts per cubicle...cveicieiiin L., ..
!
Volrage TaCing...ovtneernoraterocanannnas ]

9. BUS DUCT ASSEMBLIES (Furnish information for
botn indoor and outdoor designs, where
difierent):

A. #High porential withstand test at factory |
on assembled structure: : ‘

19

0-cycle (i minute)................ (xkv),

Calculation No. _ 8982-17-19-2
Revision 004
Attachment: A

Page __A26 of A27




ORESDEN 11

0PR-28

Asenoment Mo. 103

TABLE 3.2.2

INSTRUMERTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Min. No. of
Operatle Inst.
Channels per

Trip Function

Irip Level Setting

I
Remarks

(2)

1(4)

2(4)

2/Bus

2/Bus

y

Reactor Low
Low Water Level

High Oryweil Pressure
(2), (3)

Reactor Low Pressure

Containment Spray interlock
2/3 Core Heignt

Containment High Pressure

Tiser Auto Blowdown
Low Pressure Core Cooling
Pump Discharge Pressure

4 KV Loss of voltage
Emergency Buses

Sustained High Reactor
Pressure

Degraced voltage on 4 xv
Emergency Buses

84" (plus &, minus 0O 1.
inches) above top of
active fuel (8)

kN
4.
Less than or equal to 1.
2 PSIG 2.
3.
Greater than or equal 1.
to 300 PSIG & less
than or equal to 2.
350 pslG

Greater than or equal
to 2/1 core heignt

Greater than or equal
to 0.5 PSIG & less
thar~or equal to
1.5 PSIG

Less than or equal to
120 seconas

Greater than or equal *
to 50 PSIG & less
than or equal 100 PSIG

Trip on 2930 voits 1.
plus or sinus 5% 2.
decreasing voltage . 1.

4.

Less than or equal to
1070 PSIG for 1S
seconds

Greater than or equal
to 3708 voits (equals
31784 volts less XX toler
ance) after less than or
equal to 5 minutes (plus
SX tolerance) with a 7
second (plus or minus
20X) innerent time delay

In conjunction with low reactor pressure
initiates core spray and LPCI.

in conjunction with high dry-well
pressure, 120 sec. time celay, and low
pressure core cooling interiock initiates
auto blowdown.

Initiates WPCI ang SBGTS.

Initiates starting of diesel generators.

Initiates core spray LPCl, MPCI, ang SBGTS.
In conjunction with low low water level
120 sec. time celay and low pressure core
cooling interiock initiates auto blowdown.
Initiates starting of diesel generators.

Permissive for opening core spray and LPC!
aomission valves. :

In conjunction with low low reactor water
level initiates core spray and LPCI.

Prevents inadvertent operation of con-
tainment spray during accident conditions.

Prevents inadvertent operation of con~
tainment spray during accioent conditions.

In conjunction with low low reactor water
level, high ary-well pressure and low
pressure core cooling interlock initiates
auto blowdown.

Defers APR actuation pending confirsation of
low pressure core cooling systes operation.

Initiates starting of diesel generators.
Permissive for starting ECCS pumps.
Removes nonessential loads from duses.
Trips emergency bus normal feed Dreakers.

Initiates isolation condenser.

Initiates alars and picks wp tise delay
relay. Diesel generator picks uwp load if
degraded voltage not corrected after time
delay.

Notes:

(See next page)

3/8.2-10
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Appendix A

Specifications

Introduction
Appendix A contains the specifications of the Fluke 45 Dual Display Multimeter.

These specifications assume:

A 1-year calibration cycle

An operating temperature of 18 °C to 28 °C (64.4 °F to 82.4 °F)
Relative humidity not exceeding 90 % (non-condensing) (70 % for 1,000 kQ

range

Accuracy is expressed as +(percentage of reading + digits).

Display Counts and Reading Rates

Rate Readings per Second Full Range Display Counts
Slow 2.5 99,999*
Medium 5 30,000
Fast 20 3,000
* Ohms full range will typically be 88,000 counts
RS-232 and IEEE-488 Reading Transfer Rates
Reading Per Second
Rate Internal Trigger Internal Trigger Operation Print Mode Operation
Operation (TRIGGER 1) (TRIGGER 4) (Print set at 1)

Slow 25 1.5 25
Medium 4.5 24 5.0
Fast 4.5 3.8 13.5

Response Times
Refer to Section 4 for detailed information.
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DC Voltage
Range Resolution Accuracy
Slow Medium Fast (6 Months) (1 Year)
300 mvV — 10uvV 100 uV 002 % + 2 0.025 % +2
3v — 100 uv 1mvV 0.02%+2 0.025% +2
30V o 1mV 10mvV 0.02% +2 0.025% +2
300V - 10mvV 100 mV 002%+2 0.026% +2
1000 V e 100 mV 1V 0.02%+2 0.025% + 2
100 mV 1uv — — 0.02%+6 0.025% +6
1000 mV 10wV e — 0.02%+6 0.025% +6
0V 100 WV — — 0.02%+6 0.025% +6
100V 1mVv — e 002%+6 0.025% +6
1000 V 10mv — — 002%+6 0.025% +6
Input Impedance
10 Mf) in parallel with <100 pF
Note

In the dual display mode, when the volts ac and volts dc functions are
selected, the 10 MQ2 dc input divider is in parallel with the 1 M2 ac
divider.

Normal Mode Rejection Ratio
>80 dB at 50 Hz or 60 Hz, slow and medium rates

>54 dB for frequencies between 50-440 Hz, slow and medium rates
>60 dB at 50 Hz, fast rate (Note: Fast rate has no filtering)

Maximum Allowable AC Voltage While Measuring DC Voltage or (AC + DC)

Voltages
Range Max Allowable Peak AC Peak Normal Mode Signal
Volitage
NMRR* >80 dBt NMRR >60 dBt

300 mv 100 mV 15V 15V 15V
3V 1000 mv 15V 15V 15V
30V 0V 1000 V 50V 300V
300V 100V 1000 V 50V 300V
1000 V 1000V 1000 V 200V 1000 V
* NMRR is the Normal Mode Rejection Ratio

1 Normal Mode Rejection Ratio at 50 Hz or 60 Hz £0.1 %

Common Mode Rejection Ratio
>90 dB at do, 50 or 60 Hz, (1 k{} unbalanced, medium and slow rates)
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Specifications

A

Maximum input
1000V dc or peak ac on any range

True RMS AC Voltage, AC-Coupled

Resolution
Range
Slow Medium Fast
300 mV — 10 uV 100 wV
3v — 100uV 1mv
0V e 1mVv 10 mVv
300V o 10mvV 100 mV
750V — 100 mv 1V
100 mV 1V - —
1000 mV 10uv — —_—
1oV 100 pv — —
100V 1mVv — —_—
750V 10 mV — —
Accuracy
Linear Accuracy dB Accuracy Max
Frequency Power* Input at
Slow Medium Fast Slow/Med | Fast Upper
Freq
20-50 Hz 1% +100 1% +10 T%+2 0.15 0.72 2% +10 750V
50 Hz-10kHz | 0.2% +100| 02%+10] 0.5%+2 | 0.08 0.17 04%+10 | 750V
10-20 kHz 05%+100} 05%+10| 0.5%+2 | 0.11 0.17 1% +10 750V
20-50 kHz 2% + 200 2% +20 2%+3 0.29 0.34 4% +20 400V
50-100 kHz 5% + 500 5% +50 5% +6 0.70 0.78 10%+50 | 200V
* Error in power mode will not exceed twice the linear accuracy specification
Accuracy specifications apply within the following limits, based on reading rate:
Slow Reading Rate: Between 15,000 and 99,999 counts (full range)
Medium Reading Rate: Between 1,500 and 30,000 counts (full range)
Fast Reading Rate: Between 150 and 3,000 counts (full range)
Decibel Resolution
Resolution
Slow & Medium Fast
0.01dB 0.1dB
A-3
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Decibel Reference Resistance

8000 Q
1200 Q
1000 Q
900 Q
800 Q
600 Q*

500 Q
300Q
250 Q
150 Q
135 Q
125Q

124 Q 8 ot
110Q 4 Ot
93Q 2Qt
75Q

50Q

16 Qf

*  Default resistance
+ Reading displayed in watts (POWER)

Input Impedance
1 MQ) in parallel with <100 pF

Maximum Crest Factor

Common Mode Rejection Ratio

>60 dB at 50 Hz or 60 Hz (1 k() unbalanced medium rate)

Maximum Input
750 V rms, 1000 V peak

2 X 107 Volt-Hertz product on any range, normal mode input

1 x 106 Volt-Hertz product on any range, common mode input

(AC + DC) Voltage Accuracy
Total Measurement Error will not exceed the sum of the separate ac and dc accuracy
specifications, plus 1 display count. Refer to the table under "Maximum Allowable AC
Voltage while Measuring DC Voltage or (AC + DC) Voltages" located on page A3.

When measuring ac + dc, (or any dual display combination of ac and dc) in
the fast reading rate, the Fluke 45 may show significant reading errors.
This results from a lack of filtering on the dc portion of the measurement
for the fast reading rate. To avoid this problem, use only the "slow" and
"medium” reading rates for ac + dc or ac and dc combinations.

Maximum Frequency of AC Volitage Input While Measuring AC Current
When the meter makes ac current and ac voltage measurements using the dual display,
the maximum frequency of the voltage input is limited to the maximum frequency of the
current function. For example, if you are making an ac current measurement on the 10 A
range, the maximum frequency of the voltage input must be less than 2 kHz.
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Specifications
DC Current
Resolution
Range Accuracy 3 ulrt:en
Slow Medium Fast Oitage
30 mA — 1 uA 10 A 0.05%+3 045V
100 mA — 10 uA 100 pA 0.05%+2 14V
10A — 1mA 10 mA 02%+5 025V
10 mA 100 nA — — 0.05% + 0.14V
100 mA 1uA — — 50.05% +5 14V
10A 100 LA e — 02%+7 0.25V

* Typical at full range

Maximum Input

To be used in protected, low energy circuits only, not to exceed 250 V or 4800
Volt-Amps. (IEC 664 Installation Category I1.)

mA 300 mA dc or ac rms. Protected with a 500 mA, 250V, IEC 127-sheet 1, fast
blow fuse
A 10 A dc or ac rms continuous, or 20 A dc or ac rms for 30 seconds maximum.

Protected with a 15 A, 250 V, 10,000 A interrupt rating, fast blow fuse.

Note

Resistance between the COM binding post and the meter s internal
measuring circuits is approximately .003 £2

AC Current
Ra Resolution Burden
nge Voltage*
Slow Medium Fast age
10 mA 100 nA — —_— 0.14V
30 mA —_ 1A 10 A 045V
100 mA 1 UA 10 A 100 pA 1.4V
10A 100 A 1mA 10 mA 0.25V
* Typical at full range

A-5
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Accuracy
Accuracy
Range Frequency
Slow Medium Fast
mA (To 100 mA) 20-50 Hz 2% + 100 2%+ 10 T%+2
mA (To 100 mA) 50 Hz-10 kHz 0.5 % + 100 05%+10 08%+2
mA (To 100 mA) 10 -20 kHz 2% + 200 2% +20 2%+3
A (1-10A) 20-50 Hz 2%+ 100 2%+10 T%+2
A (1-10A) 50 Hz-2 kHz 1% + 100 1%+ 10 1.3%+2
A (0.5t0 1A) 20-50 Hz 2 % + 300 2%+ 30 7%+4
A (0.5t0 1A) 50Hz-2 kHz 1 % + 300 1% +30 1.3%+4
mA accuracy specifications apply within the following limits, based on reading rate:
Slow Reading Rate: Between 15,000 and 99,999 counts (full range)
Medium Reading Rate: Between 1,500 and 30,000 counts (full range)
Fast Reading Rate: Between 150 and 3,000 counts (full range)

Maximum Crest Factor
3.0

Maximum Input
To be used in protected, low energy circuits only, not to exceed 250 V or 4800
Volt-Amps. (IEC 664 Installation Category 11.)

mA 300 mA dc or ac rms. Protected with a 500 mA, 250 V, IEC 127-sheet 1, fast
blow fuse

A 10 A dc or ac rms continuous, or 20 A d¢ or ac rms for 30 seconds maximum.
Protected with a 15 A, 250 V, 10,000 A interrupt rating, fast blow fuse.

Note

Resistance between the COM binding post and the meters internal
measuring circuits is approximately .003£2
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Appendices

Specifications

A

Ohms
Resolution Typical Full Max Current
Range Accuracy Scale Through the
Slow Medium Fast Voltage Unknown
300Q — 10 m) 100MQ | 0.05% +2+0.02Q | 0.25 1mA
3kQ — 100MQ | 1Q 0.05% +2 0.24 120pA
30 kQ — 1Q 10Q 0.05% +2 0.29 14 A
300 kQ — 10Q 100 Q2 0.05%+2 0.29 1.5 pA
IMQ — 100Q 1kQ 0.06% +2 0.3 150 pA
30 MQ — 1kQ 10 kQ 025%+3 225 320 uA
300 MQ* — 100 kQ 1MQ 2% 2.9 320 yA
100Q 1mQ — — 005%+8+002Q} 0.09 1 mA
1000 Q 10 mQ —_— — 0.05% +8+0.02Q | 0.10 120 pA
10 kQ 100 mQ —_ — 0.05 %+8 0.11 14 LA
100 kQ 1Q —_ — 005% +8 0.11 1.5 A
1000 kQ 10Q — — 006% +8 0.12 150 pA
10 MQ 100Q —_ — 025%+6 1.5 150 pA
100 MQ* 100 kQ2 _ — 2%+2 275 320 pA
*Because of the method used to measure resistance, the 100 MQ (slow) and 300 MQ (medium and fast)
ranges cannot measure below 3.2 MQ and 20 M, respectively. "UL" (underioad) is shown on the display for
resistances below these nominal points, and the computer interface outputs "+1 E-9".

Open Circuit Voltage

3.2 V maximum on the 100 £2, 300 &, 30 M, 100 M2, and 300 MQ ranges, 1.5V

maximum on all other ranges.

Input Protection

500 V dc or rms ac on all ranges

Diode Test/Continuity

Maximum Reading Resolution
Slow 999.99 mV 104V
Medium 25V 100 uv
Fast 25V 1imv

Test Current

Approximately 0.7 mA when measuring a forward biased junction.

Audible Tone

Continuous tone for continuity. Brief tone for normal forward biased diode or
semiconductor junction.
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Open Circuit Voltage
3.2 V maximum

Continuity Capture Time

50 us maximum, 10 us typical

Input Protection

500 volts dc or rms ac

Note

When the meter is set to measure frequency and there is no input signal
(i.e., input terminals are open), the meter may read approximately 25 kHz
(rather than the expected zero). This is due to internal capacitive pickup of
the inverter power supply into the high-impedance, input circuitry. With
source impedance of <2 k€2 this pickup will not affect the accuracy or
stability of the frequency a reading.

Frequency
Frequency Range
5Hz to>1 MHz
Applicable Functions
Volts ac and Current AC
Resolution
Range Accuracy
Slow & Medium Fast
1000 Hz .01 Hz A Hz 05% + 2
10 kHz A Hz 1Hz 05% +1
100 kHz 1Hz 10 Hz .05% + 1
1000 kHz 10 Hz 100 Hz .05% + 1
1 MHz* 100 Hz 1 kHz Not Specified

* Specified to 1 MHz, but will measure above 1 MHz.

Sensitivity of AC Voltage

Frequency Level (sine wave)
5 Hz-100 kHz 30 mVms
100 kHz - 300 kHz 100 mV rms
300 kHz - 1 MHz 1VVms
Above 1 MHz Not specified

Sensitivity Level of AC Current

Frequency Input Level
5 Hz-20 kHz 100 mA >3 mA rms
45 Hz-2 kHz 10 A >3 Arms
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Appendices

Specifications

A

Note

When the meter is set to measure frequency and there is no input signal
(i.e.,, the input terminals are open), the meter may read approximately 25
kHz (rather than zero). This is due to internal capacitive pickup of the
inverter power supply into the high-impedance, input circuitry. With source
impedance of <2 k{2 this pickup will not affect the accuracy or stability of

the frequency reading.
Environmental
Warmup time 1 hour to rated specifications for warmup < 1 hour, add 0.005 % to all
accuracy specifications.
Temperature Coefficient <0.1 times the applicable accuracy specification per degree Cfor 0 °C to
18 °C and 28 °C to 50 °C (32 °F to 64.4 °F and 82.4 °F to 122 °F)
Operating Temperature 0 °C to 50 °C (32 °F to 122°F)
Storage Temperature -40 °C to + 70 °C (-40 °F to 158°F)
Elevated temperature storage of battery will accelerate battery
self-discharge. Maximum storage time before battery must be
recharged:
20°C-25°C 1000 days
50°C 180 days
70°C 40days
Relative Humidity To 90 % at 0 °C to 28 °C (32-82.4 °F),

{non-condensing)

Altitude

Electromagnetic
Compatibility

Vibration
Shock

To 80 % at 28 °C to 35 °C (82.4-95 °F),

To 70 % at 35 ° C to 50 °C (95 °F -122 ° F) except to 70 % at 0 °C to 50
°C (32 °F -122 °F) for the1000 kQ, 3 MQ, 10 MQ, 30 MQ, 100 MQ,and
300 MQ ranges.

Operating 0 to 10,000 feet

Non-operating 0 to 40,000 feet

In an RF field of 1 V/m on all ranges and functions: Total Accuracy =
Specified Accuracy +0.4% of range. Performance above 1 V/m is not
specified

3G@55Hz

Half sine 40 G. Per Mil-T- 28800D, Class 3, Style E.
Bench Handling. Per Mil-T-28800D, Class 3.
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General
Common Mode Voltage 1000 V dc or peak ac maximum from any input to earth
Size 9.3 cm high, 21.6 cm wide, 28.6 cm deep (3.67 in high,8.5 in wide,
11.27 in deep)
Weight Net, 2.4 kg (5.2 Ibs) without battery;
3.2 kg (7.0 Ibs) with battery;
Shipping, 4.0 kg (8.7 Ibs) without battery;
4.8 (10.5 Ibs) with battery
Power 90 V to 264 V ac (no switching required), 50 Hz and 60 Hz < 15 VA
Standards maximurm
Complies with: IEC 348, UL1244, CSA Bulletin 5668
RS-232-C EMC: Part 15 subpart J of FCC Rules, and VDE 0871.
Baud rates: 300, 600,1200,2400,4800 and 9600
Odd, even or no parity
One stop bit
Options
Battery (Option 01 K) Type 8V, Lead-Acid
Operating Time 8 hours (typical). 3 lights when less than
1/2 hour of battery operation remains.
Meter still meets specifications.
Recharge Time 16 hours (typical) with meter turned off

and plugged into line power. Battery will
not charge when meter is turned on.

IEEE-488 (Option -05K) Capability codes SH1, AH1, T5, L4, SRI, RL1, PPO, DC1,
DT1, E1, TED, LEO and CO

External Trigger input

VIH 1.35 V minimum
VIL 1.25 V maximum

Input Threshold Hysteresis 0.6 V minimum
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ATTACHMENT C
S&L Interoffice Memorandum from J. F. White

“Seismic Qualification of ITE/ABB Undervoltage Relay Model 27N,
Series 411T”
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SARGENT & LUNDZY L
INTEROFFICE MEMORANDUM
From J. F. White - 22 X=3172 Date _Augqust 14, 1991

Project No. _8900-03
Dept./Div. _Mech./Component Qualification Spec. No.

File No. CQD-05 Rev. 0
Page No. 1 0of 1
Client _Commonwealth Edison Co. stn. Dresden Unit 2 & 3

Subject Seismic Qualification of ITE/ABB Undervoltage Relay

Model 27N, Series 411T ~ ke
i

To: J. Sinnappan - 22 (1/0)
cC: K. L. Adlon - 22 (1/0)
R. W. Fermier - 22 (1/0
v Zacharlias -
cQD File - 22 (1/1)
Reference: Asea Brown Boveri (ABB) Equipment Performance

Specification RC-5039-A, dated 1-10-90, including
Qualification Report Summary RC-5139-A, dated 1-10-90
for "'ndervoltage Relay Type 27N.

CQD has reviewed the Referenced Test Report and found it to be
acceptable. This revision is being made to add a reference from the
vendor that clarifies identification of the tested model. The seismic
test levels meet the requirements for the intended application of the
relay, and the test requirements of IEEE 344-1975. Therefore, the
relay is seismically qualified for use in panels 2252(3)-83(4), at
elevation 545'-6" in the Reactor Building at the Dresden Station.

By copy of this memorandum, the Checklist for Dynamic Qualification of
Mechanical and Electrical Equipment, supporting documents, are being
sent to the CQD file. ‘

/ﬁe ) b
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ATTACHMENT D

GE Document 7910 Dated 6-20-77
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HY-BUTE / 00 MOLDED ® FUSED AND UNFUSED MODELS

Type JVM-3

2400 t0 4800 Voits

B B e W’ 2%V T On B 0w B

/791¢(

Page 13

{Photo 1234873) {Phote 1234874) (Pheto 1234873}
Fig. 1. Type JVM.3 voitage iransformer Fig. 2. Type JVM.3 vellege transformer Fig. 3. Type JVM-3 veitage transformer
(untused) {one-fuss design) {tweo-tuse design)
A '”.
APPLICATION—The Type JVM-3 voltage transformerisdesigned * DIMENSIONS
for indoor service and is suitable for operating meters, - ~ et
mstruments, relays and control devices, Descripsion
CONSTRUCTION AND INSULATION-—See Section 7907, item 1.4, Height ""'w,"‘ ':':"
. - LR L R B RN NN BN N LU ) 1
CORE—See Section 7907. item 2.3. Unfuned 5 ‘ h )y
COILs—Enamel insulated wire is used in the primary and o e 4d o% .
secondary coils. The primary is wound and cast in epoxy resin. Wih o prmary hres . o e 7. 19% 6%
The secondary is inside the primary nex: to the core.
DATA TABLE (For Pricing Information, see Section 7901)
Transt Thermat Rating in ANSI Acturacy Clomificetion, 40 Ca A
Tatng O Von-ampares g i Primary Fries Wam i
] Burden Per ANSI h::dn
o come | US| T Opersred Ooerared ot a3t Rated T from- | voi fuse
Timer . roted of ormar
v:.m:xq:x Ratio GJDDG'C' °5bs°'c' p.lcl.d ng‘land Ogorad at “°°"' ] pdmary k°" Ampl  CotNa | SNP-i™
Ambient | Ambient Yohage age sv& q!:::d live Ca'-‘\:v “'1
UNFUSED
2400 | 20:1 | a43x83 750 | 500 oaw,xmYl2zioawntzmylosw, a0 ] ey Lo L Ll as |z
4200 | 351 | 643x90 750 500 JOIW X MY 1.22]03W, %124 (03W,X, M, Y122 4200 A;ﬂ R P N L I -
4800 | 40:1 | 64398 750 300 |OAWXMYI2Z]03W. X 12MYI0OIW, XM Y128 4800] Rery Lo doiifiiiiiiilas s
WITH ONE PRIMARY FUSE (Neutral terminal Insulation to greund-—2.5 Kv}1
1400 | 20:1 | 763x21G42) 750 200 103W, X MY 1.22]03v, K 12M Y [03W, X, M, Y1220 2400 | Yoy |2400) 1 | 9Rs0ass00Y] 37 |2
2400 | 20:1| 643x8S 750 500 JOIW X MYGI2ZIWSIW K1L2MY [QIW X M, Y 12T ] 4160 Yonly |as00| 1 | oreossnool| 37 |3
4200 ]35:1 | 643x91 750 300 JOIW XK MY 12Z]03W X 12MY (0IW, XM, Y 1.22'] 4200 | Yoriy [4800] 0.5 | oFs0BRDR0S| 37 |3
4800 | 40:1 | 643X98 750 300 JOIWXMYI122103W,X512MY[0IW, X, M, Y122 4800 | Yoniy |4800{ 0.5 | 9r60880903} 37 |
WITH TWO PRIMARY FUSES
2400 |20:1 | 743x21G40| 750 300 JOIW, X MY 12Z]03W, X0 2MY103W,. X, M, Y1221 24001 Acevy 12400l 1 | orsoaasoor] s iz
4200 [ 181 643x92 750 500 OIW, X MY 122103W.12MY I0IW. XM, Y122 4200 Aervl 148001 0.5 | or60880005] 38 {2
1800 | 401 | 643%97 730 300 {O03W, XMYI2Z]0IW,KI12MYIOIW XM, Y;122] 4800 AorY? [4800] 05 | ora0ss0905]| 38 |
* The pnme symbol () is used to signify that these burdens do not conditions, overvoltage must be limited to 1.25 times the transform

€ On transtormers with one primary fuse the neutral terminal insulation
to ground is 2500 volts.

OFor continuous operation, the transformer-rated primary voltage
should not be exceeded by more than 10%. Under emergency

Enmrywoluge rating.

! ForY connections, it is preferred practice to connect one lead from ea«
voitage transformer directly to the grounded neutral, using a fuse on
in the line side of the primary, By this connection a transformer c:
never be “slive™ from the line side by reason of a blown fuse on 1
grounded side.

Compiare revision snce Dec. 23, 1974 ivwe. Formerly page 125, lefed -~ Dens subject 10 changae sirthaw sow
700,701, 702, 711.713, 721.723, 731, 733.7%7 794 Tob 2
Swas, sw3s, CWISICE, SWISIGE GENERAL@D ELECTR!

Type
VM3

P .
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June 2C, 1977

RY TERMINALS—The primary ter-

liwss 00 the unfused models consist of

tapped holes in the center of a flat boss with
lock washer and screw. On the two-fuse
models, both terminals are bolts attached
directly to the fuse supports and provided
with lock washers and nuts. Oa the one-fuse
design the line terminal is on the fuse
support and the neutral terminal is a stud
protruding from the back a short distance
above the base piate. This stud is insulated

' 240010 4800 Volts

LITICDUIE 7 DWW ITMWRWRW T § Wk AL WINPUEL MUULELD

Type JVM-3

from the base plate to permit primary
insulation-resistance testing at voltages up
to 2500 volts.

FUSES—Current-limiting fuses, Type EJ-1,
are used.

SECONDARY TERMINALS—The secondary
terminals are solderless clamp type, The
terminal cover is made of tramsparent

BIL—60 K

plastic. Provision is made for sealing the
cover.,

POLARITY—See Section 7907, item 6.2.
NAMEPLATE-—See Section 7907, item $.3.

BASE AND MOUNTING—The base is made
of heavy steel plate and is provided with
holes and slots adapting it for mounting by
cither bolts or pipe clamps.

DIMENSIONS
i e !
o 1= EET
of -—’%
:"':.:ij— z "ﬂ o (2) Ona~fase desiqn, Cot. e 763X IR e
x
3 e ]
b 5}-— 5
g-ﬁ Prmery thtmowt uv{n E M Dokurity ’.r
T = s
| o s, -
i ’ / / (5) Twe=fuse serign, Cot Na. TE3X21840
Q v
L
<k
B ¥ bl 1) m—— 9—%3 o
o' =7 === 1-1.'-
T e e HERET

Dimensiens of JVM.3 Cal. No's, 783X21G42 and

Fig. 5.
763X21G40. (See Fig, 4 for bass)

Fig. 4. Dimensions of JIVYM-3 {unfused)

-
3 23 rowtemt
seomary tarmesat

£ R

-

Dimensions of JVM-3 (oneduse design), Cat. Ne's. 643X8S, Fig. 7. Dimeasiens of JVM-3 (twe-tuse design), Ct. No's. 843X92

ig. 6.
843X91, and 643X98. {See Fig. 4 for base) and 643X97, (See Fig. 4 fer base)
;u:ohn rewision uince Oec 23, 1974 issue. Formerly pages 124.128. {efe) Dute wblect 10 change withowt netice
GENERAL @ ELECTRIC
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ATTACHMENT E

Telecon Between S. Hoats (ABB) and A. Runde (S&L)
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Memorandum of Telephone Conversation SARGENT & LOUND

;?? Date 1-23-92 Time 9:30 A

Person Called %Company

Steve Hoats ABB (215) 395-7333
Person Calling fCompany

A. J. Runde S&L EAD (312) 269 6799
Project |Project No.

Dresden Unit 2 8982-64

Subject Discussed

Repeatability of the ITE-27N Undervoltage Relay

Mr. Hoats provided the following information:

- The tolerances listed in IB 7.4.1.7-7 Issue D do not include an-
considerations for instrument drift. However, no drift error 1i.
expected if the relay is calibrated at reasonable intervals.

- The absolute range of repeatability over temperature range is
twice the published values. For example, the absolute range of
repeatability over a temperature range of 0° to 55°C for a relay
with a harmonic filter is 2 X 0.75% or 1.5% based on the
published data.

- The published tolerances are generally twice the tested
tolerances, so they are quite conservative.

- The information on the attached sheets from Cliff Downs of ABB
concerning the linearity of the published tolerances over the
identified ranges is applicable to both the 27D and the 27N

relay.

- Al Wetter of CECo may have further information regarding the 27N
relay tolerances by test methods.

NOTE: THIS CONSTITUTES OUR UNDERSTANDING OF THE DISCUSSIONS. IF
WRITTEN COMMENTS ARE NOT RECEIVED WITHIN FIVE WORKING DAYS, THE
ABOVE WILL BE ASSUMED CORRECT.

cc:
Steve Hoats - ABB

File Z:z;@ﬂﬁZ“)L;Z

A.”J. Runde

o i
~

AJR:1lsc
C:\EAD\HS-TELE-AJR
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ATTACHMENT F

ABB Instruction Bulletin I.B 7.4.1.7-7, Issue D
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ASEA BROWN BOVER!

1B 7.4.1.7~-7
Issue O

INSTRUCTIONS

Single Phase Voltage Relays

e o > - S 22 o T B A - W W T - " T - - - " " W ] " - " Y A - " > - "

Type 27N

Type 59N

Type 27N
Type 27N
Type 59N

Type 58N

HIGH ACCURACY UNDERVOLTAGE RELAY

HIGH ACCURACY OVERVOLTAGE RELAY

Catalog Series 211T
Catalog Series 4117

Catalog Series 211U

Catalog Series 411U

Standard Case
Test Case
Standard Case

Test Case

ASEA BROWN BOVERI
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B 7.4.1.7-17 Single~Phase Voltage Relays
Page 2

TABLE OF CONTENTS

Introduction............. «....Page 2

PrecautionsS......oieescensenan Page 2

Placing Relay into Service....Page 2

Application Data............ ..Page 4

TeStiNg..ovveoeransvennnns ....Page 10
INTRODUCTION

These instructions contain the information required to properly install, operate, and
test certain single-phase undervoltage relays type 27N, catalog series 211T and 4117T;
and overvoltage relays, type 59N, catalog series 211U and 411U.

The relay is housed in a case suitable for conventional semiflush panel mounting.
A1l connections to the relay are made at the rear of the case and are clearly
numbered. Relays of the 4117, and 411U catalog series are similar to relays of the
211T, and 211U series. Both series provide the same basic functions and are of
totally drawout construction; however, the 4117 and 411U series ralays provide
integral test facilities. Also, sequenced disconnects on the 410 series prevent
nuisance operation during withdrawal or insertion of the relay if the normally-ocpen
contacts are used in the application.

Basic settings are made on the front panel of the relay, behind a removable clear
plastic cover. Additional adjustment is provided by means of calibration potentio-
meters inside the relay on the circuit board. The target is reset by means of a
pushbutton extending through the relay cover.

PRECAUTIONS
The following precautions should be taken when applying these relays:

1. Incorrect wiring may result in damage. Be sure wiring agrees with the connection
diagram for the particular relay before energizing.

2. Apply only the rated control voltage marked on the reliay front panel. The proper
polarity must be observed when the dc control power connections are made.

3. For relays with dual-rated control voltage, withdraw the relay from the case and
check that the movable link on the printed circuit board is in the correct position
for the system control voltage.

4. High voltage insulation tests are not recommended. See the section on testing
for additional information.

5. The entire circuit assembly of the relay is removable. The unit should insert
smoothly. Do not use excessive force.

8. Follow test instructions to verify that the relay is in proper working order. -
CAUTION: since troubleshooting entails working with energized equipment, care should

be taken to avoid personal shock. Only competant technicians familiar with good
safaty practices should service these devices.

PLACING THE RELAY INTO SERVICE
1. RECEIVING, HANDLING, STORAGE

Upon receipt of the relay (when not incliuded as part of a switchboard) examine for
shipping damage. If damage or loss is evident, file a claim at once and promptly
notify Asea Brown Boveri. Use normal care in handling to avoid mechanical damage.
Keep clean and dry.
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Single-Phase voltage Relays IB 7.4.1.7~7
Page 3

2. INSTALLATION

Mounting:
The outline dimensions and panel drilling and cutout information is given in Fig. 1.

Connections:

Typical external connections are shown in Figure 2. Internal connections and
contact logic are shown in Figure 3. Control power must be connected in the proper
polarity.

For relays with dual-rated control power: before energizing, withdraw the relay from
its case and inspect that the movable link on the lower printed circuit board is in
the correct position for the system control voltage. (For units rated 110vdc, the
link should be placed in the position marked 125vdc.)

These relays have an external resistor wired to terminals 1 and 9 which must be in
place for normal operation. The resistor is supplied mounted on the relay.

These relays have metal front panels which are connected through printed circuit
board runs and connector wiring to a terminal at the rear of the relay case. The
terminal is marked "G". In all applications this terminal should be wired to ground.

3. SETTINGS

PICKUP
The pickup voltage taps identify the volitage level which the relay will cause the

output contacts to transfer.

DROPOUT
The dropout volitage taps are identified as a percentage of the pickup voltage. Taps
are provided for 70x, 80%, %0%, and 99% of pickup, or, 30%, 40%, 50X, and 60X of

pickup.

Note: operating voitage values other than the specific values provided by the taps
can be obtained by means of an internal adjustment potentiometer. See section on
testing for setting procedure,

TIME DIAL
The time dial taps are identified as 1,2,3,4,5,6. Refer to the time-voitage charac-
teristic curves in the Application section. Time dial selection is not provided on

relays with an Instantaneous operating characteristic. The time delay may also be
varied from that provided by the fixed tap by using the internal calibration adjust-
ment.

;. OPERATION INDICATORS

The types 27N and 59N provide a target indicator that is electronically actuated at
the time the output contacts transfer to the trip condition. The target must be
manually reset. The target can be reset only if control power is available, AND if
the input voltage to the relay returns to the “normal” condition.

An led indicator is provided for convenience in testing and calibrating the :2lay and
to give operating personnel information on the status of the relay. See Figure 4 for
the operation of this indicator.

Units with a "-L" suffix on the catalog number provide a green led to indicate the
presence of control power and internal power supply voltage.
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18 7.4.1.7-9 Single~Phase Voltage Relays
Page 4

APPLICATION DATA

single~phase undervoltage relays and overvoltage relays are used to provide a wide e
range of protective functions, including the protection of motors and generators, and o
to 1initiate bus transfer. The type 27N undervoltage relay and type 53N overvoltage

relay are designed for those applications where exceptional accuracy, repeatability,

and long~-term stability are reguired.

Tolerances and repeatability are given in the Ratings section. Remember that the
accuracy of the pickup and dropout settings with respect to the printed dial markings
is generally not a factor, as these relays are usually calibrated in the field to ob-

tain the particular operating values for the application. At the time of field cal~-
ibration, the accuracy of the instruments used to set the relays is the important
factor. Multiturn internal calibration potentiometers provide means for accurate

agjustment of the relay operating points, and aliow the difference between pickup
and dropout to be set as low as 0.5x%. )‘

The relays are supplied with instantaneous operating time, or with definite-time
delay characteristic. The definite~-time units are offered in two time delay ranges:
1~-10 seconds, or 0.1-1 second. o~

An accurate peak detector is used in the types 27N and 58N. Harmonic distortion 1in
the AC waveform can have a noticible effect on the relay operating point and on
measuring instruments used to set the relay. An internal harmonic filter is
available as an option for those applicaticns where waveform distortion is a factor.
The harmonic filter attenuates all harmonics of the 50/60 Hz. input. The relay then

basically operates on the fundamental component of the input volitage signal. See
figure 5 for the typical filter response curve. To specify the harmonic filter add
the suffix "~HF" to the catalog number. Note in the section on ratings that the

addition of the harmonic filter does reduce somewhat the repeatability of the relay
vs. temperature variation. In applications where waveform distortion is a factor, it
may be desirable to operate on the peak voltage. In these cases, the harmonic filter

would not be used. . -
Ea ~
CHARACTERISTICS OF COMMON UNITS T i O
+
N
Time Delay Ccatalog Numbers
Type Pickup Range Dropout Range Pickup Dropout Std Case Test Case
27N 60 -~ 110 v 70% - 98% Inst Inst 211TO01x5 411T01x5
Inst 1t - 10 sec., 211T41x5.— 411T41x5
Inst 0.1 - 1 sec 211T61x5 411T61x5
70 -~ 120 v 70% - 99% Inst Inst 211T03x5 411T03x5
Inst 1 - 10 sec 211T43%x5... —=411T43x5
Inst 0.1 - 1 sec 211T63x5 411T63x5
60 -~110 v 30% - 60% Inst Inst 211702x5 411T02x5
Inst 1 - 10 sec  211T42x5 411742x5 Nk
Inst 0.1 - 1 sec 211T762x5 411TB2x5
59N 100 - 150 v 70% ~ 99% Inst Inst 211U01x5 411U01x$5
1 - 10 s Inst 211U41x5 411U41x5
0.1 - 1 s Inst 211U61x5 411U81x5
IMPORTANT NOTES:
1. Each of the listed catalog numbers for the types 27N and 59N
contains an "x" for the control voltage designation. To
complete the catalog number, replace the "x” with the proper
control voltage code digit:
48/125 vde ~..... 7
250 vde ...... 5
220 vde ...... 2
48/110 vde ...... O
2. To specify the addition of the harmonic filter module, add i;;)
the suffix “~HF", For example: 411T4175-HF. Harmonic R

filter not available on type 27N with instantaneous delay
timing characteristic.
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IB 7.4.1.7-7 Single-Phase Voltage Relays
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Figure 1: Relay Outline and Panel Drilling
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Figure 2: Typical External Connections
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Figure 3: INTERNAL CONNECTION DIAGRAM AND OUTPUT CONTACT LOGIC

The following table and diagram define the output contact states under all possible

conditions of the measured input voltage and the control power supply. “AS SHOWN"
means that the contacts are in the state shown on the internal connection diagram for
the relay being considered. “"TRANSFERRED" means the contacts are in the opposite

state to that shown on the internal connection diagram.

Condition Contact State

Type 27N Type 59N
Normal Control Power

Transferred As Shown
AC Input Voltage Below Setting
Normal Control Power

As Shown Transferred
AC Input Voltage Above Setting
No Control Voltage As Shown As Shown

- - 16D211N
‘ ‘ Std, or Test Case

$a $1 oF  0F wa o2 $1
O15 é—;mxa g?:%m $q

EXTERNAL RESISTOR SUPPLIED WITH RELAY,

3
O

4}1

off /on \
Pickup Voltage Level \

On off off On
Dropout Voltage Level ,
Input On Off
teltase o A o0 et o tage -
Start Start
Figure ha: |ITE-27N Operation of Figure 4b: |ITE~-59N Operation of
Oropout indicating Light Pickup Indizating Light

Figure 4: Operation of Pickup/Dropout Light-Emitting-Diode Indicator
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1B 7.4.1.7-7 Single~Phase Voltage Relays

Page 8
!
TIME VOLTAGE CHARACTERISTICS TIME VOLTAGE CHARAGTERISTICS
TYSE ITE-59W OVERVOLTAGE RELAY TYPE ITE~ITN  UNDENVOLTAGE RELAY
i ORFINITE TIME JEFINITE TING
§ 12 - 12
e Tivg
Tars 1498
8 [
1.0 .0
0.8 5 o8
H
g 2 = 2
H ! l : |
T B
» O.8 » 0.8
< < '
) . 3 .
a
2 :
" ooa Y
3 3
: | l !
0.2 l 04 2
. ! l
- | : | |
a e "' b e 3 P s ° 02 0.4 o8 o8 1.0 12
“ MULTIPLES of DROPOUT SETTING
SHONT TINE Catalog Seriss 211USxxx Ang ATIUSxxx SHORT TINE Catalog Sertes Z117T8xxx and 411T8xxx
TIME OELAY AS SHOWN TINE DELAY AS SHOWN
HEDIUM TIME Cataloy Ssries 211Usxxx and $11Uduxs NEDIUM TINE Catalog Series 211Taxxx and 411Téxxx
MULTIPLY TING DELAY SHOWW BY 10 MULTIPLY TIME OELAY SHOWN BY 10
ASEA BROWS SOVEM ASEA SACWN SCVEN
warcn 10, 1984 | T e [Trvcsonen i 1o vone ] ST X

+ NOT TO UXCEER INPUT RATING

e ‘\ | ‘Aynlcd
80 \

80

Normalized Output
pamsmanen

20
\
N

30 60 120 180 300

L+

Fregquency -~ Hertz

Figure 5: Normalized Frequency Response -~ Optional Harmonic Filter Module
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Figure 6: Typical Circuit Board Layouts, types 27N and 59N
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Figure 7: Typical Circuit Board Layout - Harmonic Filter Module
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TESTING
1. MAINTENANCE AND RENEWAL PARTS
No routine maintenance is required on these relays. Follow test instructions to
verify that the relay is in proper working order. We recommend that an inoperative
relay be returned to the factory for repair; however, a circuit description booklet
CD7.4.1.7-7 which includes schematic diagrams, can be provided on request. Renawal

parts will be quoted by the factory on request.

211 Series Units

Drawout circuit boards of the same catalog number are interchangible,. A unit is
jidentified by the catalog number stamped on the front panel and a serial number
stamped on the bottom side of the drawout circuit board.

The board is removed by using the metal pull knobs on the front panel. Removing the
board with the unit in service may cause an undesired operation.

An 18 point extender board (cat 200X0018) is available for use in troubleshooting and
calibration of the relay.

411 Series Units

Metal handles provide leverage to withdraw the relay assembly from the case. Removing
the unit in an application that uses a normally closed contact will cause an
operation. The assembly is identified by the catalog number stamped on the front
panel and a serial number stamped on the bottom of the circuit board.

Test connections are readily made to the drawout relay unit by using standard banana
plug leads at tha rear vertical circuit board. This rear board is marked for easier
identification of the connection points.

Important: these ralays have an external resistor mounted on rear terminals 1 and 9.
In order to test the ‘rawout unit an equivilent resistor must be connected to
terminals 1 & 9 on the rear vertical c¢ircuit board of the drawout unit. The
resistance value must be the same as the resistor used on the relay. A 25 or 50 watt
resistor will be sufficient for testing. If no resistor is available, the resistor
assembly mounted on the relay case could be removed and used. If the resistor from
the case is used, be sure to remount it on the case at the conclusion of testing.

Test Plug:

A test plug assembly, catalog number 400X0002 is available for use with the 410
series units. This device plugs into the relay case on the switchboard and allows
access .to all external circuits wired to the case. See Instruction Book IB 7.7.1.7-8
for details on the use of this device.

2. HIGH POTENTIAL TESTS ; .

High potential tests are not recommended. A hi-pot test was performed at the factory
before shipping. If a control wiring insulation test is required, partially withdraw
the relay unit from its case sufficient to break the rear connections before applying
the test voltage.

3. BUILT-IN TEST FUNCTION

Be sure to take all necessary precautions if the tests are run with the main circuit
energized.

The built-in test is provided as a convenient functional test of the relay and assoc-
iated circuit. when you depress the button labelled TRIP, the measuring and timing
circuits of the relay are actuated. When the relay times out, the output contacts
~ransfer to trip the circuit breaker or other associated circuitry, and the target is
J;splayed. The test button must be held down continuously until operation is
obtained.
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4. ACCEPTANCE TESTS

fFollow the test procedures under paragraph 5. ... werssiiws-vime UnNits, select Time
Dial #3. For the type 27N, check timing by dropping the volitage to 50X of the
dropout voltage set (or to zero volts if preferred for simplification of the test).
For the type 58N check timing by switching the voltage to 105% of pickup (do not
exceed max. input voltage rating.) Tolerances should be within those shown on page 5.
If the settings required for the particular application are known, use the
procedures in paragraph 5 to make the final adjustments.

5. CALIBRATION TESTS

Test Connections and Test Sources:

Typical test circuit connections are shown in Figure 8. Connect the relay to a
proper source of dc control voltage to match its nameplate rating (and internal plug
setting for dual-rated units). Generally the types 27N and 59N are used in applica-
tions where high accuracy is required. The ac test source must be stable and free of
harmonics. A test source with less than 0.3% harmonic distortion, such as a “line-
corractor” is recommended. Do not use a voltage source that employs a ferroresonant
transformer as the stabilizing and regulating device, as these usually have high
harmonic content in their output. The accuracy of the voltage measuring instruments
used must also be considered when calibrating these relays.

If the resolution of the ac test source adjustment means 1is not adequate, the
arrangement using two variable transformers shown in Figure 9 to give "coarse” and
“fine” adjustments is recommended.

wWhen adjusting the ac test source do not exceed the maximum input voltage rating of
the reljay.

LED Indicator:

A light emitting diode is provided on the front panel for convenience in determining
the pickup and dropout voltages. The action of the indicator depends on the voltage
level and the direction of voltage change, and is best explained by referring to

Figure 4.

The calibration potentiometers mentioned in the following procedures are of the
multi-turn type for excellent resolution and ease of setting. For catalog series 211
units, the 18 point extender board provides easier access to the calibration pots. If
desired, the calibration potentiometers can be resealed with a drop of nail polish at
the complietion of the calibration procedure.

ing Pi ro Vol :
Pickup may be varied between the fixed taps by adjusting the pickup calibration
potentiometer R27. Pickup should be set first, with the dropout tap set at 99% (60%
on “low dropout units”). Set the pickup tap to the nearest value to the desired
setting. The calibration potentiometer has approximately a +/-5% range. Decrease
the voltage until dropout occurs, then check pickup by increasing the voltage. Re~
adjust and repeat until pickup occurs at precisely the desired voltage.

Potentiometer R16 is provided to adjust dropout. Set the dropout tap to the next
lower tap to the desired value. Increase the input voltage to above pickup, and then
jower the voltage until dropout occurs. Readjust R16 and repeat until the required
setting has been made.

1 -
Similarly, the time delay may be adjusted higher or lower than the values shown on
the time-voltage curves by means of the time delay calibration potentiometer R41. On
the type 27N, time delay is initiated when the voltage drops from above the pickup
value to below the dropout value. On the type 59N, timing is initiated when the
voltage increases from below dropout to above the pickup value. Referring to Fig. 4,
the relay is "timing out” when the led indicator is lighted.

Externa) Resistor Values: The following resistor values may be used when testing 411

series units. Connect to rear connection points 1 & 9.

Relays rated 48/125 vde: 5000 ohms; (~HF models witly harmonic filter 4000 ohms)
48/110 vdc: 4000 ohms; (~HF models with harmonic filter 3200 ohms)

250 vdc: 10000 ohms; (-~HF models with harmonic filter 3000 ohms)
220 vdc: 10000 ohms; (-HF models with harmonic filter 9000 ohms)

]

Calculation No. __8982-17-19-2

Revision 004
Attachment: F
Page _ Fi1 of _F12




A i

ASEA BROWN BOVERI

ABB Power Transmission Inc.
Protective Relay Division
35 N. Snowdrift Rd.
Allentown, Pa. 18106
215-395-7333

Issue D (2/889)
Supersedes Issue C

IJ: X To AC Test Source
DC Control Source ‘ r' y See Fig. 9

{-} (+)
T T ‘ !" Timer START Input

é %7 Os Qs 3 02 Q__'__
SAREENL ¢ 5

%D Qi @15 12 JPU :oé;—

- To Timer STOP Input
/ gD
v RECE\V
Figure 8: Typical Test Connections
T1, T2 variable Autotransformers (1.5 amp rating)
T3 Filament Transformer (1 amp secondary)
v Accurate AC Voltmeter
——
» 3 Y
[ = -4 . -
120 VAC LINE VAC ] 3
LINE | CORRECTOR | 120 VAC 4 3 reov 6.3v
{LKVA) 7 Ie 2 j
‘p—-—-—-h & - > ”Z
T T2 T3

COARSE FINE

Figure 9: AC Test Source Arrangement

These instructions do not purport to cover all details or variations
in equipment, nor to provide for every possible contingency to be met
in conjunction with installation, operation, or maintenance. Should
particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred to Asea B8rown
Boveri.
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Telecon Between C. Downs (ABB) and H. Ashrafi (S&L)
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QAsd. Sinies ARN1I =7 e ONEMO
subjeat Discussed: Effect of Tempearature on the ITE~37N

Realays with Harmonic ilter Units

Sumtary of Dliscummiocon, LDecimicons, an omMmi.tments

Bamed on earlisr conversations, it was understood by S&X that the
deviation in the rslay set point of ITE 27N Relays (from the calibration
point) is linear over an op-r-einz toampearature range of O-55°C, YT was
almo understood thrt the actual piliaokup or dropout voltages is lower than
the set POint value 1f the opoerating temperature is lower than the
campearature at which the relay was calibrated. ltmilqu{, the actusl
pickup or dAropout voltage is higher with higher than calibrxation
CONMParatuxe.

It was later noted rrom the type tasst report (Page 6 of RC—-E004) that
this trend 1is not true for ITE I7¥ Relays with Harmonia Filtexr Unite.
The actual PplLokup Oor Aropout veltage Jdecresased with inareasead opexating
teanpesratiarre and vice versa.

Myr. Clirf Downs informed mae that this inverse reslationaship betwesen pickup
or Adropout voltage and opsrating tempearature 18 true because of the
preasencs of the Hazrmonilio Filter Unit in the ITE 27N Relaye. Ha pointed
out that the test results £Oor the ITE 27N Relay without Harmoniac riltexrs
(on top Of paAge 6 of RC 6004) dAoes show diresct relationship  Detwaen
pickup or dropout voltage and the operating tempasraturcres. Hea, tharafoxe,
meantioned that the information provided durxin earrlisr conversations was
pProdbably related to Relays without Harmonico F lters.

He suggested that, while it can be assumed that the daviation is linaax
over Che OPArating Ceamperature renge of O=S%+C, thae inverse relatic.uasaip
batwaean pickup ©OFr Aropout voltage and oparative tCemperature should be
cen.id.tzd én any caloculation where ITE 27N Relays with Harmonia Fliltears
are nvolved.
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March 21, 1992

Memorandum of Telephone Conversation SARGENT & . LUNDY
Date 3/30/92 Time 11:15 a.m.

Person Called Company FAX (215) 395-1055

Cliff Downs ABB (215} 395-7333
Person Calling Company

H. Ashrafi S&L, (312) 269-2041
Project Project No.

Quad Cities 8913-73 - DVPMO1

Subject Discussed: Effect of Temperature on the ITE-27N
Relays with Harmonic Filter Units

Summary of Discussion, Decisions, and Commitments:

Based on earlier conversations, it was understood by S&L that the
deviation in the relay set point of ITE 27N Relays (from the calibration
point) is linear over an operating temperature range of 0-55°C. It was
also understood that the actual pickup or dropout voltage is lower than
the set point value if the operating temperature is lower than the
temperature at which the relay was calibrated. Similarly, the actual
pickup or dropout voltage is higher with higher than calibration

temperature.

It was later noted from the type tesﬁ report (Page 6 of RC~6004) that
this trend is not true for ITE 27N Relays with Harmonic Filter Units.
The actual pickup or dropout voltage decreased with increased operating

temperature and vice versa.

Mr. Cliff Downs informed me that this inverse relationship between pickup
or dropout voltage and operating temperature is true because of the
presence of the Harmonic Filter Unit in the ITE 27N Relays. He pointed
out that the test results for the ITE 27N Relay without Harmonic Filters
(on top of page 6 of RC 6004) does show direct relationship-between
pickup or dropout voltage and the operating temperature. He, therefore,
mentioned that the information provided during earlier conversations was
probably related to Relays without Harmonic Filters.

He suggested that, while it can be assumed that the deviation is linear
over the operating temperature range of 0-55°C, the inverse relationship
between pickup or dropout voltage and operative temperature shorld be
considered in any calculation where ITE 27N Relays with Harmonic Filters

are involved.

Note: THIS CONSTITUTES MY UNDERSTANDING OF OUR DISCUSSION.
PLEASE CONTACT ME AT 312/269-2041 IF YOU HAVE ANY COMMENTS
PERTAINING TO THE ACCURACY OF THE ABOVE SUMMARY.

cc: C. Downs-ABB
File: Relays

= kam 7 /? W
:\Relays.HA l[/é
H. Xshrafi
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From: STEVEN E. HOATS .

ABB Power T&D Co.
Protective Relay Div.
7036 Snowdrift Rd.

Allentown, PA 18106
ASEA BROWN BOVERI Telephone 215 395 7333

Telefax 215 395 1055

Date: 3 /16 /92 Total Pages:_ 2
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Report Number: RC-6004 Revision: 0O Page 6 ot b

Temperature Tests:

- W S W W Sy A T ————

Pickup Yariation from Dropout variation from
Temperature voltage Room Temperature Vvolitage Room Temperature
28°¢C 100.04v - 99.95v -
0 100.04 0.00 % 99.94 -0.01%
-20 100.04 0.00 % 99,94 -0.01%
40 100. 11 +0.07 % 99,93 ~-0.02%
55 100.15 +0.11 % 99.96 +0.01%
70 100.21 +0.17 ¥ 100.10 +0.15%
Time variation from
Temperature Delay Room Temperature ‘ ’
259C 0.987 sec @ —m——-
0 0.996 -0.1%
-20 0.993 -0.4%
+40 0.998 +0.1%
+55 1.007 +1.0%
+70 1.013 +1.6%

Results of Test: relay characteristics are stable with
- temperature and within published specifications.

Relay Tested: 211T6175 Date of Test: 10/15/82
Tester: W.C. Martin

Temperature Test with Harmonic Filter Option:

- - - - o oo - - ————— ———

Pickup variation f.om Dropout variation from
Temperature Voltage Room Temperature voltage Room Temperature
22°C 100.12v ——— 100.03v ———

-3 100.53 +0.41% 100.43 +0,40%
-20 100.90 +0.78% 100.81 ©+0.78%
+40 100.14 +0.02% 100.05 +0.02x
+55 99.88 -0.24% - 99.7% . -0.24%
+70 99.30 -0.82% 99.25 -0.78%

Results of Test: relay operation is stable with temperature and
within published specifications.

Relay Tested: 211TO175~HF Date of Test: 3/6/8B4
Tester: C.L. Downs
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Er
9 im H .
Perason Called Company FAX (215) 335-1055
Person Callinq - Coupany
N S&b (313} 265-3041
Projact Project No.

Quad _Citias —
Subject Discussed: Effect of Temperature on the ITE-27N
Relays with Haraonic Filtar Units

sumnaYy of Discussion, Decisions, and 3

Based on sarlier conversations, it was understood by S&L that the
deviation in the relay set point of ITE 27N Ralays (from the calibration
point) is linear ovar an opo:ating temperature range of 0-55°C. It wvas
also understood that the actual pickup or dropout voltage is lover than
the set point value if the operating temperature is lower than the
texparature at vhich the relay was calihrated, Similarly, the actual
pickup or dropout voltage is higher with higher than calibration

temperaturs.

It vas later noted from the type test rsport (Page 6 of RC-8§004) that
this trend iz not tyue for ITE 27N Relays with Harmonic Filter Units.
The actual pickup or dropout voltage decreased with increased operating
camperature and vice versa. ]

Mzr. Cliff Downs infermed me that this inverse relaticmship between pickup
or dropout voltags and operating tenperature is true because of the
presence of the Harmonio Filter Unit in the ITE 27N Relays. Ha pointed
out that tha test results for the ITE 27R Relay without Barmonic Filtars
(g:;k:;p of page : oflrtlc 60:;31 :g:a smtingdircct rela:ionnhip betwesn

P oy aropout voltage ara temperature. Ha, therefore,
mantioned that the information provngded during earlier canversations was
probably related to Ralays without Harmenic Pilters.

He suggested that, while it can be assumed that the deviation is linear
over the oparating temperature range of 0-55°C, the inverse rslationship
between pickup or dropout voltage and operative tamperature should be

conuidor::!m! in any calculation where ITE 27N Relays with Harmonic Filters

Notae: THIS CONSTITUTES MY UNDERSTANDING OF OUR DISCUSAIOoN.
PLEASE CONTACT ME AT 313/269-2041 IF YOU HAVE ANY COMMENTS
PERTAINING TO THE ACCURACY OF THE ABOVE BUMMARY.

cc: C. Downs=ABB

File: Relays | O K

BA:kam 73
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Calculation MLEA 91-014
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SEND BY: 1~ 3-92 © 2:56PY - 3122693757:# 2722

B\TLEN

MAIN LINE

ENGINEERING
January 23, 1992
Serial No. 92-024

ASSOCIATES

Mr. Boris Pikelny
Commonwealth Edison Company
Nuclear Engineering Department
1400 Opus Place, Suite 300
Downers Grove, IL 60515

Subject: Transmittal of Eavironmentai Qualification of Dresden Second Level
Undervoltage System und Equipment for RWCU Line Break Environmental
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The Envirconmental Quaiification (EQ) eveiuation contained harein demonstrates qualification for
the 4Kvac Second Level Undervotage Circultry and Equipment for Dresden Station 4Kvac
Buses 23-1, 24-1, 33-1, and 34-1 for the harsh temperature and humidly environmental
conditions resulting from RWCU lne bresak,

Dresden Station EQ Binder EQ-44D, General Electric Switchgear Components, Model MC-4.78,
Rev. 08 (Ret. 3.16) demonstrates environmental quakfication in accordance with References 3.1
and 3.2 of the General Electric 4Kvac switchgear associated with Dresden Station buses 23-1,
24-1, 33-1, and 34-1 for a post LOCA ractiation exposure of 3.08E+0S rads. Reference 3.17
astablished that the switchgear associsted with Drasden Station buses 23-1 and 33-1 Located
in Environmental Zone 28 (Reference 3.18) are ervironmentally qualified for the harsh
temperature and humidlty (212°F/100% RH) conditions reaulting from a postulated break in the
RWCU piping (Reference 3.5).

The second level undervoltage protection aquipment for buses 23-1, 33-1, 24-1 and 34-1 are
located In separate panels (2252-83, 2253-83, 2252-84, and 2253-84) in Erwvircnmental Zone 26
and are aiso subject to the harsh temperature and humidlty (212°F/100% RH) ervironment
rasuking from the RWCU fine bresk (Rel. 3./). Refarencs 3.3 established that the sacond level

( undesvoRage equipmernt for buses 23-1 and 33-1 must not fall in a manner which would prevent
closure of the AC powered RWGCU isolation vaive in the first 40 seconas after RWCU ne brsak.
Refsrence 3.3 pravided a Justification for Continued Cperation and dsterminad that faikirs of
the second levet undervoltage equipment is untikely during the first 40 seconds of the RWCU
ine break accident when the bresk is isclated but that there is a possibiity that the iong term
performance of the equipment could be adversaly affected by the slevated temperature and
humidity conditions resulting from RWCU line break (Referance 3.5).

10 Puposs of the Eveluation

Reference 3.7 provided a test plan for HELB simulation steam testing of the second level
undervoltage circuitly and equipment. The acceptance criteria for the test was that the
undervoltage relay equipment must not fai by changing stata during the first minute of the
steam exposwura. Reference 3.8 cortains the resulls of staam exposure testing which
demonstrate that the second level undervoitage equipment does not fail for the one hour
duration of the HELB exposurs. -
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20 Ststement of Qualication and Summary of the Evahution

mwwwamommw

circultry ponents locatad In arvironmental zane 26 for the harsh temperature
humiclty conditions (212°F/100% RH) caused by RWCU line break (Reference 3.5). na:d
calculation idertfies the specific componerts which are required to be quaified for the
postuiated HELB in the RWCU system (sse section 6 of this calculation), The instalied
Wam{??magmugumemmmmh
P Repatao’. eference 3.8). Qualfication for radiation conditions is not required
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30  List of Relerences

*3.1 |EEE Standard 323-1974," Qualfying Class 1E Equipment for Nucleas Power
Generating Stations®,

va2 10CFRS50.49, “Environmental Qualification of Electrical Equipment important to
Safety for Nuciear Power Plarts, January 1, 1987,

33 Main Line Engineering Aasaclates Report M0084-11, Justiiication for Continusd

Operation Tachnical Evaluation and Environmental Quaiification Deviation,
Asssssmernt for RAWCU Line Break Scenario for ABB/ITE Type 27D Soid State
Undervoltage Relay, Agastat ETR Time Delay Relays, and Agastat Control
Relays Cortained in the Circuitry for 4 KVace Bus 23-1, Dreeden Nuciear Power
Station Unkt 2, Revision 1, 5-30-81.

*34 SA&L Letter No. 890003-0026E, dated 7/5/91; with Attachment: Engineering
Change Notices (ECN) 12.00311E, Pages 1 through 7 and ECN 12-00312E,
Pages 1 through 8, for Construction. (DIT-71-003)

P 38 Bechtel Letter Chron 13308, dated July 8, 1988, Subject: Equipment
{ Quaiffication, Reactor Water Cleanup System Line Break Analysis, (DIT-71-016)
a6 CECo Requisition No. 086469, dated 6/19/91 for 23 ABB ITE-27N Undervolage
Relays. (DIT-71-007)
37 Appendix VI 10 Wyle Nuciear Ervironmental Quaiification Test Report No.

17198-1 dated September 25, 1981, HELB Simulation Test Program on
Undervoitage Circuit Components: "MLEA Test Plan M0071-007-TP, Rev. 0 For
Use, dated 9/12/91, Test Plan for HELB Simuistion Toesting of Second Lavel
Undsrvoltage Clrcultry and Equipment including ABB Type 270 Solid State
Undervotage Relays, ABB Type 27N Salid State Undervoltage Relays, Agastat
EQPD002 Control Relays, Agastat ETR14D3N002 Time Delay Relay, Agastat
ETR14038003 Time Delay Relay, Westinghouse FT-1 Switch and Marathon
1800 Terminal Blocks.” (This reference is contained in reference 3.8 below.)

348 Wyl Nuclear Environmental Quaication Teet Report No. 17196-1 dated
Septemnber 25, 1991, HELB Simulstion Test Program on Undervoltage Croult

38 ABB Drawing No. 611986-003, Revision 003, datad 9/11/80, Schematio, Singie
Phasa Undervaltage Relay, Type 27N (w/Harmonic Fiker Mods). (DIT-71-032)

.10 ABB Drawing No. 611738-001, Revision 0, Gated 3/27/86, Harmonic Filler
Schematic. (DIT-71-032)

KRE] ASEA Brown Boveri Repont RC-5005B with AC-5105-B, cated 11/12/88, Class

1E Electrical Equipment Qualification of 270/H Undervoktage Relays with
Appendix *A", Component Aging Evaluations and Appendix *B*, Selsmio
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Summary Report for Mechanically Equivalent Device Model 47D, (DIT-71-032)

312 ASEA Brown Boveri Report RC-5038-A with RC-5139-A, dated 1/10/90, Class IE
Electrical Equipment Quaiification, 27N undervoitage Relay with Appanciic *A°,
Componert Aging Evaluations and Appendix *8°, Seismic Summary Report.

(DIT-71-032)
313 Agastat Nuclear Envirenmemal Qualffication Test Repon on Agastat EGP, EML,
ard ETR Control Relays by Control Products Division Amerace Comporation,

Test Report ES-2000, Rev. A dated 7/11/80. (Containad in CECo EQ files,
Pages 1, 2, 3, and 7 are attached.) (DIT 71-0485)

3.14 Memorandum from C. Coling (CECo/Dreadan) to C. Crane (MLEA) duted
September 11, 1981, Subject: Replacement of 2nd Lwdumnalwo
Dresden Unit 2. (DIT-71-034)

a6 Telacopy from C. Coliins (CECo/Dresden) to J. Murphy (MLEA) containing
CECo Requisition No. D66469B, dated 10/1/91, Subject: Increase Deecription of
Mmawsmmmm&momammms
Correction in Part Number. (DIT-71-033)

*3.16 Dresden Station EQ Binder EQ-44D, General Electric Switchgear Components,
Model MC-4.78, Rev. 08 dated 11/14/89.

317 MLEA Calcuiation No. 88011-03, Rev. 1, dated 2/9/80, Environmental
Qualification of GE Switchgesr, MC-4.76, bus 23-1(33-1), Dresden Station
RWCU Line Breaak.

*3.18 Bechtel Specification N102, Rev. 3, dated 10/21/88, Response to IE Bulletin 79-

018, Procedure for Use of Ervironmental Zone Maps for Dresden Nucieer
Power Station Units 2 and 3, Commonwealth Edison Comparny. (DIT-64-007)

3.19 Waestinghouse Descriptive Bulletin 41-075C, dated December, 1977, Fm
Switch Type FT-1.

320 Telecopy from B Denny (SE Technologias, Inc.) to Joe Murphy (MLEA) dated
October 28, 1991, Subject: Thermal Aging Data for Polycarbonste. (DIT-71-03%)

i B3| Main Line Engineaering Associates Raport M0064-8, Justification for Corginuad

Opersation Technical Evaiusation and Environmental Quaification Deviation,
Assassment for RWCU LOCA Scenario for ABB/ITE Type 270 Solid State
Undervoltage Relay, Agastat ETR Time Delay Relays, and Agastat Control
Relsys Contained in the Clrcuiry for 4 KVac Bus 23-1, Dresden Nucisar Power
Station Unit 2, Revision 2, 5-20-91.

. indicates that the referenced document is not attached and controliad within this
cajculation.
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Quaification Crievis
Critoria used to demonstrate qualiication ig in accordance th the following (indicate
documents which are appicabie): N
X. USNRC DOR-Guidsiines, “Guideines for Evaluating Erwvironmental Qualfication of Class

b e

1E Electrical Equipment in Operating Reactors”, November 1978.

USNRC NUREG-0588, Revision 1, "Interim Staff Position on Enviranmental
of Safety-Reiated Electrical Equipment®, July. 1981 Quaitioation
Category | _ Categoty Il __

10CFR50.49, *Erwironmental Qualfication of Electric Equi f
049 Environme ication quipment important to Satety for

USNRC Reguiatory Guide 1.89 Revision 1, "Environynemal Quaification of Certai
, artain
Equipment important to Safety for Nuclear Power Plants®, June 1984, Paragraph C.08.e.

IEEE 323-1974, "|EEE Standard for Qualifying Class 1E Electrical Equipment for Nuciear
Power Generating Stations*. © for

Other, Spectly:
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50 Msthod of Qualficsion and Test Sequence

4] Methodology (Chack only one biock)

Test of [dertica! tem Under Idertical Conditions or Under Similar Conditions
with Supporting Analysis

X Test of Similar tems with Supponting Anaysis

Anaiysis in Combination with Partial Type Test Data that Supports the Analytioal
Assumptions and Conclusions

Experience with Idertical or Similar Equipment Undar Simitar Conditions with
Supporting Analysis

Wyle Laboratories report 17198-1 (Reference 3.8) demonstrates that the circultry and aquipment similar
to that used in the Dresden 4Kvac second jevel undervoltage equipment located in environmental zone
28 wes exposed to a steam environment which envelops the harsh temperature and humicity
(212°F/100% RH) described in Reference 3.5 and meets the acceptance criteria ( Le, the equipment
does not change state as a resukt of the steam exposure in the first minute of the HELB environment),

@ Test Sequence: (Reference 3.8 Section 10.0)

. Equipmert was inspectad for damage and conformity to test plan description
by Wyle Labsa. (Ref 3.8, 10.1)

. Tima delays for Agastat Time delay reiay ETR14D38003was set at 4.98
seconds and for ETR14D3N002was set at 5 minutes, 7 seconds. (Ref. 3.8,

10.2)
. Base iine functional testing (Ref. 3.8, 10.3):

(3) With the DC control vortage at 125 Vdc, the 120 Vac voktage was reduced
to 107 Vac to verily that the ABB undervoitage relays would change states ~
approximataly 7 seconds after the AC input volage reached 108.1 Vae. in
addiion,  was aiso verified that the Agastat ETR14D3N002 relay changed stete
approximately § minutes after the ABB undervoltage relays changed state. ‘

(B) The on-oft switch of the Agastat ETR1403B003 relay was closad to verily
that & would change state after approximatsly 5 seconds.

{c) The AC input voltage was Increased to 120 Vac to verity that all specimens
woulkd retum to their inkial condition at normal voltage.

(d) Proper operation of all wired specimen contacts was aiso verified.

s HELD Test (Ref. 3.8, 10.4.2): Initial ramp to 212°F lollowed by a graduai
raduction to approximately 142°F at oné hour after start of the test. The

——
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HELB test. ored for any unintended change of state during the

. Poat HELB Functional Test (Ref. 8, 10
. 8, 10.8): The functional
Mmaa.a.paﬂgrapmo.:SMmg)“n tests dascribed in

y Poet Test Inspaction (Ref. 3.8, 10.6): The )
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Equipment Description and Simiarty to Tested Equipmant

The tollowing table lists the equipment instalied in Dresden Station as identified in Refersnce 3.7
and the Equipmert testod as identified in Reforences 3.4, 3.7, 3.8, and 3.15.

Instalied Equipment

ABB Type 270 Relay Cat 211R4176

ABB Type 27N Relay Cat. 411T4375-L-HF-DP
Westinghouse FT-1 Switch Style 129A501G01
Agasta Time Deisy Reiay ETR14D3NOO2
Agastat Time Delay Relay ETR14D38002
Agastat Control Relays (2) EGPD002
Marathon 1800 Series Tarminal Blocks
Hoffman Junction Box Cat. A302420LP
Junction Box Back Panel Cat. A30P24
Agastat Raigy Socket Base ECR0095001
Agastat Locking Strap ECR0155001
Amer-tke 3° Flex Conciut

Top Entry 3* conduk Fitting

GE Vukens 14 AWQ SIS Wina

Rockbestos 14 AWG Firewall Wire

Tested Equioment

ABB Type 270 Relay Cat. 411R4175

ABB Type 27N Relay Cat. 411T4375-HF-DP
Waestinghouse FT-1 Switch Style 128A501G01
Agasiat Time Delay Relay ETR14D3N0O02
Agastat Time Delay Reiay ETR14D38003
Agastat Control Relays (2) EGPD0O02
Marathon 1800 Series Terminal Blocks
Hoftman Junction Box Cat, A302420LP
Junction Box Baok Panel Cat. AS0P24
Agsastat Rolay Socket Base ECR0093001
Agastat Locking Strap ECRA155001
Anaconda Sealtke 3* Flax Conduk

Top Entry 3* condiukt Fiting
Rockbestos 14 AWG BiS Wirs
Rockbestos 14 AWG SIS Wire

Reference 3.7 astablishes that the equipment and circullry listed above and tested in Reforence
3.8 are similar to the equipment and circuitry installed in the Dresden Station Second Level

Undervoltage circuits.

Reference 3.15 transmitted a revised CECo purchase requisition for the ABB type 27N solid
state undervoltage relays for Instaliation at Dresden Station (Reference 3.4). Referonce .18,
requirad the instalation of the DP Bazel (as in the tested ABB Type 27N undervoltage relay)
and aiso requirad a green light emitting diode to be addaed to indicate the presence of DC
control power (*L* option) in addion ta the red light emiting diode normally installed for

indication that the retay has changed state.

R

The ABB type 27N test specimen did not have the green light emitting diods for indication of

DC control power. The test specimen was based on the original CECO purchase requishion,
Reference 3.8. However, it was not known that the “L" designator was required to be specified

to ABB.

Reference 3.9 shows the green fight amitting diode as “L* option, instalied in series with & 18
kohm resistor across the positive and negative sides of the DC control power portion of the
relay circuk. The green ligit emitting diode is installed in the same manner as the normally
installed red ight omitting diode, which is installed in serles with & 15 kohm resistor as shown

on Reference 3.9.
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The normally instalied red light emitting diods performed satistactorlly during the H

exposure testing dascribed in Refarsnce 3.8. smmgmmmmm&mm
ABB type 27N relays for Dresden Station by Reference 3.15 is installed in the same manner
(and is the same davice) as tha normally instalied red ight emitting diode (viz., in series with a
15 kohm resistor) and the normally instaied red light emitting diods performed satisfactorlly
under HELB conditions, the green light emitting diode added to the type ABB 27N sold state
undervokage reiays by Reference 3.15 is qualifiad by simitarity for HELB exposure.

Thersfore, the tasting of similar equipment to the Dresden 4KVac Sacond Level Undervoltage
Protection circutry and equipment establishes that the instaled squipment and circuitry are
environmentaly quaified by Reference 3.8 for the harsh temperature and humidity conaltions
(212°F/100% RH) resulting from RWCU fne braak,

MLEF-103/3
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70  Ssisty Function snd Required Operating Time

During normal plant operation, the function of the second level undervoltage circultry and
equipment is to provide protection against a degraded voliage condition on the safety related 4
KVac buses. A degraded volage condition will cause induction motors to draw mare ourrent
and may result in overheating of the mator windings. The second level undervotage relays are
set between 3708 Vac arki 3784 Vac. If a degraded condition persists for 7 seconda, an
annunciator alerts the operator and a 5 minute time delay is initisted. if the bus voltage is not
restored to normal operating voltage within 5 minutes, the diesal generator is started, the
incoming breakers are tripped, bad shedding is initiated, and the diesal generator breakers
close when all permicsives are satisfiod Rel. 3.3).

In the event of RWCU line break, 4 KVac buses 23-1(33-1) must provide AC power to 450 Vao
motor control centers MCC 18-1A(28-1A) for at least 40 secondis after the iine break in order 10
close the AC RWCU Isolation vaives MO-2(3)-1201-1 and isolate the RWCU line break (Ret. 3.9).

The need t0 maintain the second level undervotage protection, coincident with a RWCU line
break scenario, is not considerad to be necessary and the scenario is nat congidered to be a
credible evertt ((Ret. 3.7).

Therefore, the sscond level undervoltage protection circuit must not change stats during the
first 40 saconds of exposure to the harsh temperature and humidity environmert (212°F/100%
RH) caused by RWCU line break (Ref. 3.3).
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in Referances 3.11 and 3.12, ABB provides analyses of the componerts used in the
Type 27D and 27N sofid state undervolkage relays. The method used is a combination
of Arrhenius eveluations of insulation materials used in the relays and MIL-HDBK-217
svaluations of the effects of electrical and thermal stresses on the electronic
componerts used in the relays. References 3.11 and 3,12 concluds that the queiiied
e of the Type 27D an Type 27N solid state undervollage relays is in excogs of 40
years at an average ambient air temperature of 45°C, an imemnal ar temperature of
60"C, and a control voltage of 131 Vde.

8.2

Refererce 3.13 identifies the quaiified Iife of the Agastat ETR and EGP reiays as 10
ﬂmmuamaammmm

a3

Dresden EQ Binder EQ48D, Revision 8, establishes a 40 year quaiified ife of the
Marathon 1600 series terminal biacks used in Dresden Station both inside and outside
containment. (This binder is located in the CECo Dresden EQ files.)

84  Westinghouse FT-1 Swich:

Reference 3.19 identifies the material of construction of the case and cover of the
Waestinghousa FT-1 switch as polycarbonate. Reference 3.20 lists the (e of a typioal
polycarbonate materisi as 31,290 years at a temperature of 105°F,

Therefore, & is concluded that, with the exception of the Agastat ETR and EGP relays, the
second level undervoltage equipment instalied in Dresden Station for the Safety-Related 4 KVac
buses is qualifled for 40 years at 104°F (the maximum amblent temperature in Zone 26 s -~
identitied in Ref. 3.18). The quailfied e of the Agastat ETR and EGP relays is 10 yeurs from

the date of manufacture or 25,000 operations whichever comes first. The SIS wire used by
CECo throughout the plant is environmentally quaiified for 40 year [fetime and the information is -
cortained in the CECo Oresden EQ flles.
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S0  Quallication for Radiation

The sscond level undervokage circultry and squipmert for Dresden Station 4 KVac buses 24-1,
33-1, and 34-1 are located in a mid radiation environment in the event of LOCA, Dreaden
Station 4 KVac bus 23-1 Is subject to a harsh radiation ervironmaent in the event of LOCA,
Reference 3.21 established that the Agastat ETR time doidy relays and EGP control relays, the
Marathon 1600 series termingl blocks and the Waestinghouse FT-1 switch are qualifiod for the
radiation environment to which they would be subjectad in the event of LOCA. Reference 3.21
also estabiished that the ABB Type 27D solid state undarvoltage relays are opersbis in the
raciiation enviconment caused by LOCA athough the time delay is increassd from 7 saconds to
approdmataly 20 aaconds.

Reference 3.14 states that the ABB Type 27D relays associated with 4 KVac bus 23-1 wil be
repiaced with ABB Type 27N relays (Reference 3.4) and that the pane! containing the seocond
level undervoltage equipment for 4 KVac bus 23-1 wilt be moved to a location which Is mik tor
radiation in the svart of LOCA.
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100 Quaificstion for High Tempersture Stsam Environments

101 Plarg Accider Profie;

Reference 3.5, Figures 2 and 3, provide the temperature In the Mezzanine area of the
Draeden Station Reactor Building (snvironmental zone 26) as a function of time after
RWCU line break. The temperature rises to 212°F at approximately 40 seconds after
the break (at which time the break is isolated), The temperature then falls off to
approximately 140°F at one hour after the RWCU ine break occurs. Figures 2 and 3 of
Referance 3.5 are reproduced on pages 17 and 18 of this caicutation.

Fiqures 2 and 3 of Reference 3.5 are basad on a double ended, guilotine break in the
8 inch RWCU piping in the RWCU heat exchanger room (Reterenca 3.3).

10.2

Reterance 3.7, Section 8. and Referance 3.3, Section 8.2, note that the second level
undervoltage protection circuitry and equipmert are not required to function to mitigate
the RAWCU line break, bug must not fail (viz., change state) during the first minute sfter
RWCU fline break in any menner which would prevert closure of the AC RBWCU olation
vaive (MO-2(3)-1201-1).

103  Effects of Humidiy:

Refersnce 3.5 does not specifically identify the ralative humidlty in the mezzaniw area
of the reactor building. Therefors, for canservatism, a relative humicity of 100% has
been assumed in this caiculation.

The ABB Type 27D and Type 27N solid-state undervoltage relays and the Agastat ETR
refays in the second level undervoltage protection circuitry are electronic devices.
Refarence 3.3 indicates that moisture intruaion and condensation on the slectronics
might acaversaly affect the performancs of the equipment. Referencs 3.8. concluded
that & is unikely that the electronics wouid be exposed to moisture during the first forty
saconds after RWCU ine break, -

Relerance 3.8 is the report of staam testing (100% RH) of the second lavel
undesvoltage protection equipment. The report demonstrates that the equipment is not
adversely affected (Le., does not change state) when exposed to 4 steam envirorment
for ons hour.

104

Referance 3.8 describes HELB simulation (steam exposurs) testng of the Dresden
Seoond Level Undervoltage relay equipment and circutry. The test profile shown on
pages 41 through 45 of Reference 3.8 arweiopes the accidert temperatisd profie -
shown on Figures 2 and 3 of Reference 3.5. The test was conducted using steam
which ansured that the reiative humidity was at 100% throughout the test. Page 45 of
Relerenca 3.8 shows that tha internal temperature of the junction box which comained
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the second ievel ipment substant
e sacon. undecrvoltage equipm ially lags the tamperetura of the

Reference 3.8, pages 48 through 53, damonstrates that the undervokage equipment
not change state throughout the HELB simulation testing. lnadaiimpon&-ia.ata:u
functional testing (Referanca 3.8, page 9) demonstrated that the undervokage
?O)W performed within design specification requirements (Refersnce 3.7, Section

Margin:

WRMmaa.ademommesaumpefmmrghot 4°F to 15'F during the
HELB simutation testing, the qualiification margin for the Dresden 4KVac Second Lovel
Undervoltags Protection Clrcuitry and Equipment is a Time margin.

The Dresden 4KVac Saecond Lovel Undervoitage Protection C and Equi
mnamomemmgvnﬁmmmmnwcmmsmmm
3.3) in order to assure closure of the AC RWCU system isolation vaive (MO-2(3)-1201-
1). The HELB simuiation testing described in Refarence 3.8 established that the
Dresden 4KVac Secand Level Undervoltage Pratection Cirouitry and Equipment did not
change state for one hour after RWCU line break. This time margin meets the
racommended time margin of Regulatory Guide 1.89 (1 hour plus operating time),

MLEF-103/3
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11.0 Synergistic Ellects

Synergistic effects are associated with interactions of temperature (Aging) and radistion dose

. raess. Tha second level undervollage circultry and equipment instatied in Dresden Station ars
located in miki raciiation environments and therefore would not exhibit synergistic effects dus to
ambient tempersature and radiation dose rate.

References 3.11 and 3.12 addross synergistic effects for the ABB Type 27D and Type 27N sokd
state undervolage reiays and state that no synergistic sffects have been identified for the
equipment.

Extansive testing of Agastat ETR and EGP relays described in Reference 3.13 indicate that
there are no synergistic effects associated with these reiays.

Dresden EQ Binder EQ-480 establishes that there are no synergistic effects for Marathon
1500/1600 Series terminal biocks,

A review of available Rerature on polycarbonate materiais established that thers am no
identified synergistic effects caused by gamma dose/dose rate and temparature, (Some «.oer
fonmutations of polycarbonate have shown sensitivity to ultraviclet ight and tamperature but the
Westinghouse FT-1 switch is not constructed of clear polycarbonate and therefore not subject
to synergistic effects due to ultraviolet light.)
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Meirtsrwros awd  Surveliance

121

122

123

124

ABD Type 270 and Type Z/N Soid Siate Undervolage Relsys:

gnnmau and 3.12, ABB recommends that tha testing idertified in the ABB

inetruction manuals for the equipment, which are contained in Appendix B to Reference
3.7, ba conductad at two year intarvals.

Agaatat ETR Time Delsy Relays and EGPD Contral Relsys:

The performancae of tha Agastat ETR Time Delay Relays and Agastat EGPD Control
Redays can be monitored during performance of the ABB Solid State
Reiays every two ysars. In Referance 3.13, Amersce Corp. states that the Agastat ETR

and EGPD refays must be reptaced ten (10) years after the date of manifacture or after
25,000 operations, whichever comes first.

Marsthon 1800 Series Terminal Blocke:

Dreaden Station £Q Bincer, £Q-48D, Tab £, contains the maintenanc.. and surveillance
recuiremerts for Marathon 1600 saries terminal blocka. No other maintenance or
surveiflancs is required for the Marathon 1600 Saries terminal blocks instalied in the
junction boxes for the second level undervoltage equipment.

Weminghouse FT-1 Swich:

In Reforance 3.19, Westinghouse does not provide any requirements for maintenance
or survediancs of the FT-1 switch, However, Heforence 3.3 established that the FT-1{
swilch is essemially a terminal biock, Therefors, the maintsnance and surveliance
racommended in Tab E of Dresden EQ Binder EQ-48D for Marathon terminal blocks
shouid be appfied 10 the Westinghouse FT-1 switch,

MLEF-103/3
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Tha piant teating, ventilating ana air congi<ioning system consists

vy ¢
of the 2lements required o effact and control the following space air
processas: supply and exnhaust; distribution and racirculation; velocity;
differential and static pressure control; filtrition of particulate con-

taminates; cooling and heating; complete air conditioning; and area iso-
lation.
Elements necessary to perform and control the space air requirements

are filters, dampers, cooling and heating coils, electric duct heaters,
air washers, refrigerating equipment, fans, and the necessary control and

support equipment.
The overall system is related, but divided into subsystems which are

designed to control the air requirements in a particular area (see Figures
10.11.2:1 thru 10.11.2:5). They are as follows:

1. Reactor Building Ventilation; Min 65°F, Max 103°F
2. Turbine Building Ventilation; Min 65°F, Max 120°F

3. Radwaste Building:
Occupied areas;'Hin 50°F, Max 103°F

Cells and Collector Tank Room; Min 50°F, Max 120°F

Concentrator & Concentrator Waste Tank Cells; Min 50°F,"

Max 150°F e

4, Main Control Room; Min 70°F, Max 80°F
5. Orywell Ventilation:
Normal; 135°F Average

8 hrs after Shutdown; 105°F Average

- DR-EPED-06/-01
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DRESDEN STATION
UNITS 2 AND 3

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assu ion -

The setting tolerance used for setting the trip unit voltage is assumed to be
+/-0.2 V which corresponds to about +/-0.182% for a setpoint expected to be
used near 110 V.

Reference Calculations

8982-13-19-6, Revision 2
8982-17-19-2, Revision 1

Verification Description .

The attached relay setting order for Dresden Station Unit 2, Buses 23-1, 24-1,
and Unit 3, Buses 33-1 and 34-1 from CECo System Planning already -addresses
tolerance of +0.2 V and setpoints are near 110 V. Therefore, this'assumption
does not require further verification.

Follow Up Action

Incorporate assumption verification in the calculation.

L
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ORESDEN STATION
UNITS 2 AND 3
DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumption &

The dc control voltage for the undervoltage rélays will be within the relay’s
acceptance range of 100 to 140-Vdc during both normal and accidental conditions.

Reference Calculations
(1) 8982-13-19-6, Revision 2
(2) 8982-17-19-2, Revision 1

Verification Description

To verify above assumption calculation 9198-42-19-1 was prepared.

The calculation demonstrates that there are sufficient terminal voltages at the
second-level UV relays during the first seven seconds of a LOCA (no LOOP)
combined with a degraded voltage condition. The calculation also shows that
these relays will not be exposed to terminal voltages exceeding their maximum
1imit during battery equalization.

Follow-Up Actio

Incorporate assumption verification in the calculation

wp: G:\ELEC\DQC\QDC3Z45.EP
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ENGINEERS L. X | Safety-Relsted | | Non-Safety-Relat.. , ‘
i
. Client Zommorestith Edison Company Preoared by : Date
| Project >-esoen Station - Units 2 ara 3 Reviewed by Date
Proj. No. F198-42 Equip. ¥o. Agproved by Date

The battery chargers are rated at 200A (Reference 16) and are set to curren
limit at 100% of the charger rating (Reference 15).

The characteristics of the NCX-21 battery cells for the 125-Vdc battery
(Reference 5) are the same as those of the NCX-1500 battery cells of the

250-Vdc batteries (References 6 and 21).

IV.  ASSUMPTIONS
Assumptions not Requiring Verification

A.

Fuse resistances are not included in this calculation. The fuses which are
upstream of the control circuits where the second-level UV relays are
installed, are all 35 A (Reference 10). The resistances of the 35 A fuses
are negligible when compared to the resistances of the cables. (ENGINEERING

JUDGMENT)

Contact resistance for switches, breakers, and relays are assumed
negligible. This is based on Dresden Station Design I ormation Transmitta
DR-EPED-0503-00 (Reference 11) which shows that contact resistances vary
from 0.0028 to 0.0002 OHMS. (ENGINEERING JUDGMENT)

The battery is fully charged at the time of LOCA initiation. The battery
voltages are checked daily by personnel from the station operations
department (Reference 12).

No LOOP condition exists.

The new main feed to Panel 903-34 on Bus 3A-2 (Reference 22) has been
installed. (ENGINEERING JUDGMENT - This loading is conservative relative t¢
premodification loading on the same bus).

V. ACCEPTANCE CRITERIA

The input voltage at the terminals of the second level UV relays must not be belov
the established minimum value of 95 Vdc or above the maximum value of 140 Vdc as
determined by vendor information (References 7 and 19). However, the relay will
also tolerate a one second dip in minimum (Reference 19) terminal voltage to

89 Vdc.
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VIII.

IX.

XI.

Table 1 shows that during the worst interval (Switchgear 24-1, from -6.917
to -6 seconds), the battery is still able to supply the minimum voitage to
the UV relay, and would discharge from a fully charged state in about 15
minutes if this load were kept constant. Since the time delay for the UV
relays is only seven seconds long, it is evident from the table that all UV
relays will have the minimum necessary control voltage to operate during

this time period.

The tables in Attachments A and B show the loading during a dual unit LOCA
with no LOOP. However, the design basis for the station is a single unit
LOCA only. Therefore, the results shown in Table 1 are conservative.

) The maximum battery equalization voltage is 135V when the battery is
connected to the bus. Therefore, the maximum voltage of 140V at the
terminals of the undervoltage relays will not be exceeded.

COMPA OF R TS WITH A ANCE CRIT

From the analysis of Section VII, the terminal .>l1tages of all second level UV
relays will be within their minimum and maximum established limits under the

postulated conditions.

CON 0

The calculation demonstrates that there are sufficient terminal voltages at the
second-level UV relays during the first seven seconds of a LOCA (no LOOP) combine
with a degraded voltage condition. The calcuiation also shows that these relays
will not be exposed to terminal voltages exceeding their maximum 1imit during
battery equalization.

R ON
Not Applicable.

REFERENCE
1. Sargent & Lundy Standard ESA-102, Revision 04-14-93

2. Sargent & Lundy Standard ESI-253, Revision 12-06-91

3. Sargent & Lundy Standard ESC-291, Revision 05-23-91

4. Design Information Transmittal DR-EDD-0086-00, dated 08-02-93 (attached)
5. Sargent & Lundy Calculation 7056-00-19-5, Revision 23, dated 08-27-93
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DRESDEN STATION
UNITS 2 AND 3

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumptions - 11, 17

"It is assumed that the voltmeter used for setting the relay is a Fluke 45
Digital Multimeter. It is also assumed this voltmeter has been set to a user
selected reading rate of 5 {medium) readings per second.”

Assumptions - 1

"1t is assumed that the muitimeter is calculated to meet its technical
accuracy specifications as identified in the Fluke 45 literature

(Reference D). Furthermore, it is assumed that the relay is calibrated at a
temperature that is within the range of 21° to 24°. This assumption is
necessary to limit the conservatism in the error due to relay temperature
effect to a reasonable level."

Reference Calculations
8982-13-19-6, Revision 2

8982-17-19-2, Revision 1

Verifijcation Description

Dresden Relay Setting Procedure DOS 6600-09, Revision 8, specify to: a) use
calibrated model>Fluke 45 digital multimeter b) relays must be calibrated to
an ambient temperature between 70° and 75°F.

Commonwealth Edison Company will revise Procedure DOS 6600-09 to include the
use of Fluke 45 Digital Multimeter with user-selected reading rate of five
(medium) readings per second.

Follow Up Action

Incorporate assumption verification in calculation.
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To: J.J. Horwath

Subject: Second Level Degraded Voltage Relay Settings
Switchgear 23-1(Div. I) & Switchgear 33-1(Div. I)
Dresden Station, Unit 2 & 3

Ref.: 1. S&L Calculation Number 8982-13-19-6, Rev.2,
entitled "Calc. for Second-Level Undervoltage
Relay Setpoint", Dresden Unit 2, CHRON # 186718.

Ref.: 2. S&L Calculation Number 8982-17-19-2, Rev.1l,
entitled "Calc. for Second-Level Undervoltage
Relay Setpoint", Dresden Unit 3, CHRON # 186716.

Ref.: 3.Operability Determination of Safety Related
Equipment Affected by the Second Level
Undervoltage Relay Setpoint Change on Division I
of Units 2 and 3, Dresden Station, CHRON' # 186841. -

The above listed references are for your files.
Reference 1 and 2 establish the design basis for the,
setpoints of the subject relays. 1In order to expedite
issuing new Relay Setting Orders reference 1 and 2 were
previously sent to you and discussed via phone on June 2,
1992. The need to adjust the existing settings is due to
incorrectly applied vendor information which changed the
ambient temperature effect tolerance in the original
calculations. This setpoint adjustment will restore margin
to the level established in our current setpoint
methodology. It is our understanding that Relay Setting
Orders for the subject relays have been issued as follows:

Dresden Unit 2 - Division I

Primary Trip Setting 3835 volts nominal

Secondary Trip Setting 109.57 volts +/- .2 volts

Reset Bandwidth set to minimum achievable by
device, approximately .5%

(.55 volts) above trip setpoint
i.e. 110.12 volts

Timing : 7 seconds +/- 20%

Dresden Unit 3 - Division I
Primary Trip Setting 3884 volts nominal

Secondary Trip Setting 110.97 volts +/~- .2 volts

Reset Bandwidth set to minimum achievable by
device, approximately .5%

(.56 volts) above trip setpoint
i.e. 111.53 volts

Timing : 7 seconds +/- 20%

LTI T

/1 VAR A
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(2)

It should be noted that the existing setpoints on the
Division II second level undervoltage relays are
conservatively set above the values indicated in the revised
S&L calculations (see Ref. 3). Therefore it is not required
at this time to adjust the Division II settings.

The setpoint calculation has several stipulations for
setting these relays which must be adhered to by the
Operational Analysis Department. They are as follows:

1. A Fluke Model 45 multimeter, must be used to set the
relay and have been calibrated within the manufacturer's
specified tolerance range of 18 to 28 degrees Centigrade.
The Fluke 45 must be set for a 60 Hz signal and at the
medium sampling rate. If another voltmeter is to be used
then it must have an accuracy equal to or better than the
Model 45 in the appropriate volt range and be approved
for use in this application by the Nuclear Engineering
Department.

2. The relay must be set (calibrated) at a temperature
between 21 to 24 degrees Centlgrade (70 to 75 degrees
" Fahrenheit).

3. Utilize ABB instruction bulletin I.B.7.4.1.7-7 Issue D
when setting the ABB/ITE, type 27N undervoltage relay
with harmonic filter.

A copy of this letter has been sent to the station for
approprxate setpoint control review. If you have any
guestions or concerns regarding this matter please call Stan

Gaconis, X7644 or Mike Tucker, X7648.

= 7
M.L. Reed
Superintendent
NED-E/I&C Design

Attachment

cc: H.L. Terhune w/0 attachment
G.P. Wagner w/0 attachment
C.W. Schroeder w/o attachment
H.L. Massin w/0 attachment
K.E. Faber w/0 attachment
M.S. Tucker w/0o attachment
s.L. Gaconis w/0 attachment

2
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In Reply, Refer 10

CERON# 1909495

Subject: Second Level Undervoltage Protection
Relay Setting Orders
Dresden and Quad Cities Stations

Mr. T.T. Clark:

Please provide copies of the Second Level Undervoltage (Degraded Voltage Protection)
Relay Setting orders for the ABB 27N relays installed for 4160 Volt buses 13-1, 14-1, 23-
1 and 24-1 for Station 4, Quad Cities, and for 4160 Voit buses 23-1, 24-1, 33-1 and 34-1
for Station 12, Dresden. NED requires copies of the actual relay setting orders to close
out some of the assumptions made in the degraded voltage calculations and for the FSAR

rebaseline project.

We would appreciate copies of the subject Relay Setting orders by August 31, 1992. If
you have any questions, piease call me on extension 7648 at Downers Grove,

Prepared: M/é.___ Date: &/ Ce/ 02

M.S. Tucker
Approved: »77’/ /e »ma«,,u.«.»f/r Date: T ~¢ -95

M.F. Pietraszewski * /D
E/1&C Design Supervisor F,, 3 ) - 7

cc: M.L. Reed D. VanPelt
T.S. Knz H.S. Mirchandani

- "

Mlg p KR
%
fee

RSOREQST.DOC

g 1 Y, ezl
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InterOffice Memo

To: Bipin Desai
From: Mike Tucker
Date: September 2, 1992
Subject: Calculation Assumpuons,
Relay Setting Orders
Degraded Voltage '

Tom Clark of System Planning has sent copies of the Second Level Undervoltage Relay Settings as you
requested. However, note that the new RSO for Quad Cities Unit 1 has not been issued at this time.
Therefore, only the relay setting orders for Quad Cities Unit 2, Dresden Unit 2 and Unit 3 are attached.

The relay setting order does not address the type of meter to be used. much less specify that the medium
sampling rate only be user selected. Therefore, we! are going to have to determine an alternate course of

If you have any questions, please call me on ext. 7648.

CC: M.L Reed

The term "we” in this context should be best interpreted to mean "vou.”

X 4

e d

Iid
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Commonwealth Edison 7
Dresden Nuciear Powar Station oo .
AR, 31 0 ) o Yo
Mornig, liincis 60450 -

Telephone 815/942-2920

FACSIMILE TRANSMITTAL SHRLET

DATE: ‘\, 3 (qz
100 M ke Tucllen
TELECOPIER NUMBER: 7299

FROM: J ()’Oxp §

COVER SHEET PLUS 9 PAGE(S)

DO YOU WANT TELECOPY ucmes W

IF YOU HAVE ANY PROBLEMS RECEIVING YOUR TELECOPY,
PLEASE CALL (815) 942-2920 EXT. -0-

L4

Telecopy # 815-942-2920
Excension 2265

*¥wN 0 T B S**

Milke :
II“ louke  for Hr. :_‘s_é)pvo,‘.)rln;&

CAM/A("(B (yvo&eév\f‘f —L Fox Ham

Sent:
Time:
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l
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TESTING OF ECCS UNDERVOLTAGE
AND DEGCRADED VOLTACE RELAYS

Requirements:

Technical Specifications Sectiom 4.2, leie 6.2,1

Special Controls/Revievs:

NONE.

..

L. Xivars
Originator

P . PO 1. T .
Independent Reviewer/Verifisr (If Applicable)

1. Fiedlar
Department Procedure Writer

M. Korchynaky
Dapartment Supervisor

ZD08/137

/198
1 of 8
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Revision
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TESTING OF ECCS UNDERVOLTAGE
AND DEGRADED VOLTAGE RELAYS

A. RURPQSE:
This procedure verifiss the undervoltage relsy settings for Imergency
Core Cooling System (ECCS) Buses 23-1, 24~1, 28 and 29 (33-1, 34-1,
38 and 19) and assures calibration of related Dissel Generator power
instruments. '

. USER REFERPNCFS:
1. Technical Specifications:

a. Section 4.2, Table 4.2.1, Minimum Test and Calibration
Frequency for Core and Containment Cooling Systems
Instrumentation, Rod Blocks and Isolations.

2. Procedures:

s¢. Relay Calibration Procedure (Supplied by Operaticnal

Analysis Department).
3. DPrints:

a. 12E-2334, Relaying and Metering Diagram - 4160 V Switeh
Croup 23~1 & 2k-1.

b. 12E-2335, Relay and Metering Diagram - 480 V Switch Groups
25, 26, 27, 28 & 29.

c. 128-2344, Schematic Control Diagram, 4160 V Buses 23-1 '
24«1 Main Feed BKRS,

47 125-2345, Schematie Contrel Diagram, 4160 V Bus 23-1 4KV
SWGR Bus 40 Feed BER,

. 12B-2346, Schematic Control Diagrem, 4160 V Bue 24-1
Standby Diesel 2 Feed & 34-1 Tie Breaker.

f. 12B-3334, Relaying and Metering Diagram -~ 4160 V Swictch
Group 33-1 & 3A-l.

§- 12E-3335, Relay and Metering Diagrsa - 480 V Switeh Croups

h. 128-334h, Schematic Control Diagram, 4160 V Buses 33-1 &
34~]1 Main Teed BKRS.

i. 12E-3343, Schemstic Control Disgrsm, 4160 V Bus 33-~1 4KV
SWGR Bus 40 Feed BKR.

3. 12-3346, Schematic Control Diagram, 4140 V Bus 34-1
Stacdby Diessl 3 Feed & 24-1 Tie Breaker.

1008/137
/198

2 0f 8
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€. SURRLEMENTIA:

1.

Checklist A, ICCS Bus Relay Test.

D. EQUIPMENT REQUIRER:

1.

Timer (Calibrated per DAP 11-12). Record Serial Number and
Calibration Due Date on Checklist A.

[

2. OFluke Model 45 Multimeter. Record Serial Number and Calibration

Due Date on Checklist A, @ (W-2, We3, Wed)

3. Digital Thermomster. Record Serial Number and Calibration Due i
Dete om Checklist A.
E. PREREQUISITES:

|

- s R SR W R W W ER WE R MR R G MR GR W W W W W

Indicate completion of the prerequisites on Checklist A. |

1. Reactor in Cold Shutdowa or Refuel.

2. Bus being tested is out of service for the Operational Analysis
Dapartment (OAD). .

3. Operational Analysis Department (OAD) has verified ths relay
sattings for the relays listed in Checklist A.

4. Permission to start the undervoltags test on sach bus (Bus 23-1‘,"
24-1, 33-1 or 34~l) has been cbtained from the Shift Ingineer.

F. ERECAUTIONS:
1. Use proper ssquences vhen disconnecting or rsconnecting the

relays to avoid spurious dus trips.

6. LIMITATIONS AND ACIIONN:

1.

A Fluks Model 435 Multimeter must be used to calibrate the ECCS )
degraded voltages relays. 1X snother voltmeter iam to be used, .
TEEM the Nuclear Engineering Department must approve it'a use. I

E. ACCEPTANCE CRITERIA:

1'

2‘

1p08/137
ZW/198

All operating voltages and trip times shall be within the
tolerances listed in Chacklist A.

1¥ sany of the AS FOUND values fall outside of the Checklist A
tolerances, IHEX notify the Cperstioms Shift Supervisor and
submit an out-of-tolerance notification sheet to the Tachnical

Staff Supervisor.

Jof 8

/. ‘,'7‘ [ Pu g
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8. 3. Acceptance criteria is ammotated by acceptance criteris (AC)
before the step.

- G W e ee e G R Oh e e we o we v oF G W WR DR W G a em e e

| NOTE |

] Indication of completion of the relay tests isg accomplished |
by completing Checklist A,

1. Remove the undervoltage relays ss follows:
4. lsolate the trips by removing the LOWER paddls.

b. Isolate the voltage sensing circuits by removing the UPPER
paddls.

C. Remove the ralay.
2.  Remove the degraded voltage relays as followvs: -
a. Jeolate the trips by opening Teet Switch E in the Test
Switch Group TS 23-1 UV (T8 33-1 UV) and T8 24-1 UV (1S
34-1 UV) directly below the ralay.
. b, Isolate the voltage sensing circuilta by opening Test
Switches A, B, C, and D in the Test Switch Group 18 23-1 UV
(T8 33-1 W) or TS 24-1 UV (TS 34-1 UV) directly below the_
relay. -
¢, Remove the relay.
3. Complete the following on each relay:
&, Verify relay settings.
b. Clean the relay.
¢. Note aaything abnormal.
d. Cowplete Checklist A, ECCS Bus Relay Test.
4. Inatall the degraded voltage relays as follows:
a. Install the relay.
b. Connect the voltage sensing circuits by closing Test

Switches A, 3, C, and D in the Test Switch Croup TS 23-1 W
(T8 33-1 UV) or 1S 24~1 UV (TS 34-1 UV) directly below the

relay.
008/137
H/198
4 of 8
o .e 17 /P-1z
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. 4. c. Connect the trips by closing Test §
Switch Group TS 23-1 UV (185 33-1 UV) or T8 24~ WV (TS 3&=l
UV) directly belov the relay.
5. Inmtall the undervoltage relays as followa:
a. Inatall the relay.

b. Connect the voltage sensing circuits by installing the
UBPER paddle.

c. Connect the trips by installing the LOWER paddle.

6. (AC) All operating voltages and trip times are within the
tolerances listed on Checkliat A.

(Inditial or N/A) __

»

a. ]F any of the as found values fall cutside of the Checkligt
A tolersnces, IEEN notify the Operations Shift Superviser
and submit ao out-of-tolerance notification sheet to the
Technical Staff Supervisor.

[
.

(Initial or N/A)

7. Notify the Operations Shift Supervisor of test co-plction and
give him the completed checklist. ,

J. DISCUSSION:

Theae testy are based on & nominal Bus voltage of 4160 volts and «
potential transformer ratioc of 35 (4200 volte/120 volts). The - -
nominal voltage st the relay is 118.86 volts.

W. WRITEA'S REFFRENCES:
i. Response to IX Information Notice 84-02, dated June 20, 1984.
2. flectrical Distridution System Functional Inspsctiom, July 1991.

3. S &L Calculation 8982-13-19-6 Rev. 2, Second-Laval Undervoltage l
Relay Setpoint.

4. 85 & 1 Calculation 8982-17-19-2 Rev. 1, Second-Level Undervoltage
Relay Setpoint.

ID0S/137

ZW/198
S of 8

. ‘1’7. c’(‘ 7/
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EEPEN

CAECKLIST A
ECCS BUS RELAY TIST

Prerequisites Complete:
Initial/Date___/

ECCS Bus Undervoltage Relay Test
(Tap setting ia 93)

Unit

Tiom to Comtact

Lever Contact Closure
Setting Voltage (UV) Closure 120 to OV
— -Relay 1.0 Jadl ame.
FOUND. LEFT FOUND LEFY FOUND | LEFT
127-1-23-1¢13-1)
127-2-23-1(23-1)
227-1-28 (38)
227-2-28 (38)
ZCCS Bus Degraded Voltage Relay Tests®
Ambieant Tesmperature ‘r
Lever Contact Closurs Time to Contact
Setting VYoltage (UV) Closure 120 to OV
__Relay 5.0 9.271 % N
IOuND LXre rouNn LRIT FOUND 1ZFT
127-3-23=1
JRE Y
122=4-23=1
Laver Contact Closure Time to Contact
Setting Voltage (UV) Closure 120 to OV
Belay 5.0 Nominal |
_ FOUND LLET FouND LEFT FOUND ! LRFX
127-3=33=1
127-4=33=1

Time to Contact
Closurs
g win to

'm 23-1 (33-1)

Time to Contact
Closurs

’ 27XTD 23-1(33-1)

®

os/137
W/198

AC T T ARTEANSYTRT T T

5 of 8

N L

-

Thess relays must be calibrated at an ambient temperaturs betwesn 70 and
75°F, utilizing ABB Instruction Bulletin I.B. 7.4.1.7-7 Issus D.

Y < A I IS TR
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CHECKLIST A (Continued)
ECCS BUS RELAY TEST

Prerequisites Complete:

Initial/Date __/ .

ECCS Bus Undervoltage Ralay Teat
(Tap setting ia 93)

Unit

Lever Contact Closure Time to Contact
Setting Voltage (UV) Closure 120 to OV
—2Relay 1.0 Nominal Z 2.3 _aec
FOUND LEFT FOUND . LEFT | FOUND | LEFT
127-1-28-1(34-1)
127-2-28-1(38-1)
227-1-29 (39)
222-1=29 (39)
ECCS Bus Degraded Vcltage Relay Tests® .
Ambient Temperaturs r

Laver Contact Closure Time to Contact ’
Setting Voltage (UV) Closure 120 to OV *
— Belay 5.0 Nominal 108,95 t0 109,33V | 5.6 %o 8,6 amc I
. |
, FOUND LEXT FOUND_ LErT FOUND 1XFT }
127-3-28=1 :
lZZﬁ:"Z&"l [
Lever Countact Closure Time to Contact
Setting Voltage (W) Closure 120 to OV
Relay 3.0 110.4 to 1108 ¥ 2.6 50 8.6 asc
FOUND 13rT FOUND 1 LEFL romn ) LRFL
127-4=34=1 ‘
Time to Conutact
Closurs
5 min to
Smin, ]
!m.zs:l._m;u :
Time to Contact
Closure !
{;zmus:l.m:n

* These relays must be calibrated st an embient tempsrature bstween 70 and :

75°7, utilizing ABB lnstruction Bulletin 1.3. 7.4,.1.7-7 lasue D.

ZD0s/137
/198

70f 8

/ TP -
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CHECKLIST A (Continued)
. ECCS BUS RIXLAY TEST

Abnormal Findings and Comments:

Timer Serial Number. Voltaeter Serial Number

Calidration Due Date____ Calibration Due Date
¢ OAD Reprsssntative bi;ital Thermonater !
; Serial Numbe. - i
. Calibration Due Date
":
2008/137
/198
8 of 8
/i - 17 /8-
vy vy a e PR — .'!‘I;HL' o v g v g g v~ - . —y ™ P . WY FREE A gppseaee gy 4 TR L T RY LE San o +

Calculation No. __8982-17-18-2
Revision 004

Attachment: J

Page _J25 of __J42




DRESDEN STATION
UNITS 2 AND 3

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumptions - 13, 19

The Containment Cooling Service Water System (CCSW) pump cubicle cooler fans and
the Diesel Generator 2/3 starting air compressor need not be considered in
determining the minimum allowable 4.16-kV system voltage.

The CCSW pump cubicle cooler fans need not be considered in determining the
minimum allowable 4.16-kV system voltage.

Reference Calculatio
8982-13-19-6, Revision 2, and 8982-17-19-2, Revision I.

Verification Description

See the attached CECo CHRON 179857 for swing diesel starting air compressor
assessment.

The existing CCSW cubicle cooler fan motors are acceptable. The Calculation No.
9215-99-19-1, Rev. 1 {calculation for evaluatic.. of 3 H.P.; 460 Voit CCSW motor
minimum voltage starting requirements) demonstrates that the existing 460 Volt
CCSW cooler fan motors will start during degraded voltage conditions without
tripping their protective devices or exceeding their thermal capability limits.

Follow Up Actio

Incorporate assumption verification in the calculation.
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Feb:

In Ripey, omams L0

CHRON # 179857

Mr, C.W. Schroeder

Station Manager TOR Neizama
Dresden _

I B O T -
Subject: Safety Assessment R L

Degraded Voltage ’
Dresd,n Unit 2

Reference: Safety Assessment of Degraded Voltage
‘Dresden Unit 2
M.F. Pletraszewski to C.W. Schroeder dated 1/30/92
CHRON 179582

Dear Mr. Schroeder:

The Electrical/IsC group of the Nuclear Engineering Department has
revised the assessment of degraded voltage previously issued under the
referenced letter. These assessments addressed the swing diesel
generator starting air compressor, CCSW cubicle cooling fans and the
battery chargers. Additional assessments have been performed on the
affect of 120V contactors being subjected to a lower voltage than the
manufacturer's recommended value and the use of test data to determine
the minimum starting voltage required for the diessl generator cooling
water pumps. Copies of the safety assessments are attached. Nuclear
Engineering has concluded that this equipment is capable of performing
all intended safety functions and is currently operable.

Attachment B contains actions required to be completed by March 31, 1992
to ensure equipment operability during the summer months.
E

If you have any questions, please call Mike Tucker on extension 7648 at
Downers Grove,

Prepared: W Date: z/zgéz_

M.S. Tucker
Senior Engineer

approved: _ 7/ Q. pate: 2/5/92_

M.L. Reed
E/I&C Design Superintendent

DRSDN EDSFI\ SADVA.DOC

MT:mst

attachments

cc: C.A. Grier =~ H.L, Massin M.F, Pietraszewski
R. Radtke D. Taylor M.H. Richter
B.M. Viehl M.C, .Strait G.A. Gates
S.A. Lawson NEDCC

~
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&
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Attachment A

Affects of Degraded Voitage on Non-Safety Equipment

Certain non-safety related equipment is shown in the critical voltage analysis
below the NEMA acceptance criteria. These are the 2/3 diesel generator
starting air compressor, the 250V battery charger 2 and the 250V battery
charger 2/3.

wing Di mpr

The diesel generator starting air compressor 2/3A would have 408.6 Volts
at the motor terminals at the new second level undervolitage relay setpoint,
slightly less than the NEMA required 414 Volits. To assure the NEMA
criteria is met for this motor, the relay would have to be set to assure 3827
Voits at Bus 23-1 as compared to the 3784 required to assure operation of
the 2/3 diesel generator cooling water pump. The safety related portion of
the air start system relies on accumulators of stored air, and wouid be fully
charged prior to starting the diesel generator. The air compressor would
have adequate voltage when it would normally be expected to charge the
receiver tank. The air compressor may start after the diesel has started due
to low receiver pressure; however, as the diesel has already started,
recharging the accumulator is not required. Therefore, low voltage at the
+ 2/3A starting air compressor is not a concern. Starting air compressor 2A
and 2B have adequate voltage at the new relay setpoint.

250V r

The 250 Volit battery chargers are indicated as non-safety related in the
Master Equipment List. The batteries were sized based on a loss of offsite
power with fio credit from the chargers. Unlike induction motors, the
battery chargers are rated for 480 Voits nominal. Therefore, 1o meet the
NEMA criteria of 90% terminal voitage, 432V is required. Further, the
manufacturer of the battery charger, Power Conversion Products, specifies
output voltage regulation and output current capability based on an input of
480V +15, -10%. To assure 432 Volts at the charger terminals, an
operationally unacceptabie setpoint would be required for the Second Level
Undervoltage Relay.

NED has assessed the effect on the charger output at 414 Volts (86.25% of
480 VoIt rating) and has concluded there would be less than a 4% reduction
in output voltage. This would be sufficient to prevent a discharge of the
250V battery. The charger maximum current output capability is also
reduced; however,_ with off-site power available the load demand on the DC
system would be less-than the design basis loading. Therefore the small
reduction in charger output is acceptabie.

Attachment A t0o SADVA.DOC
Page 1 of 1
ORSDN EDSFRATTA.DOC 2/2/92 9:07 AM
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Attachment B

Aff D Vv on -Rela i n

Certain safety related electrical equipment is shown in the degraded voltage
analysis with available terminal voitage beiow the NEMA acceptance criteria.
Some of the safety related motors may have lower terminal voltage than
vendor recommendations to assure successful starting. An assessment of
this condition follows.

The Containment Cooling Service Water System (CCSW) provides long term
decay heat removal. This system has a total of four pumps. CCSW pump
A and B are ESS Division | and pumps C and D are Division Il. Two of the
CCSW pumps, B and C, are in vaults to provide protection against local
flooding. Each of these two pumps have four cooling fans fed by the
respective ESS division power source. See Table 1 below. CCSW Pumps A
and D are not in vauits. Therefore, these pumps do not require cooling
fans. Only one CCSW pump is required per the FSAR.

Table 1
_CCSW Pump | ESS Division | In Vauit? | CCSW Cubicle Cooling Fans |
I A Division | No None
B Division | Yes AFan 1, AFan 2, BFan 1
and B Fan 2
c Division 1l Yes CFan1,CFan 2, D Fan 1
and D Fan 2
D .- Division Ii No None

The voltage available to the Division Il fans (C and D) is adequate for
- starting and running these motors at the second level undervoitage relay
setpoint issued per calculation 8982-13-19-6 Revision 1. However, setting
the relay to assure starting of the Division | fans (A and B) would result in
an unacceptably high relay setpoint,

The simultaneous events of flood, LOCA and degraded voltage with off site
power available is not considered to be credible. This event is estimated to
be on the order of 9.9 x 10-12 per yvear (see 1/20/82 C.A. Grier memo).
Therefore, the potential low voitage at the Division | cooling fans is not a
concern.

Artacnment 8 to SADVA.DOC
Page 1 0of 6
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Diesel Gener ling W Pu Minim ing Vol _

The purpose of this assessment is t0 evaluate the voltage available for
starting the Diesel Generator Cooling Water Pumps (DGCWP). The critical
voltage calculations used to determine the second level undervoitage relay
setpoint have determined that the swing DGCWP has an available terminal
voltage of 370.6 Volts under starting conditions. This is 80.6% of rated.
The Unit 2 Division | critical voitage was determined in calculation 8982-13-
19-1 Rev. O dated 1/8/92 (CHRON # 179302). Division | bounds Division il
as shown by calculation 8982-15-19-3 Rev. O dated 1/14/92 (Unit 2
Division Il, CHRON # 179755); this calcultation determined that DGCWP 2
_ has 372.3 Voilts available for starting.

The vendor of the Diesel Generator Cooling Water Pumps (DGCWP),
Chempump Division of Crane Company, does not specify a minimum
starting voltage requirement. [n response to a request by CECo for a
minimum starting voitage requirement, the vendor responded that the motor

was guaranteed to start and run at 90% of the 460 Volt rating (or 414

Volts) and may not start if the line voltage dips by more than 15% (85% of
rated or 391 Volts). However, the 85% number was based on engineering
judgement, and no actual testing was performed under degraded voltage
conditions (under 90% of rated voltage). The vendor was unable to provide
a motor torque-speed curve applicable to this pump. This specific motor is
no longer used by Crane, and they no longer have one available for testing.

Crane obtained a standard motor for each of Dresden’s DGCWPs. The
pump vendor modified each motor to allow for use in a submerged location.
To accomplisfi this, the vendor machined the rotor to increase air gap and
instalied a liner in the motor. This liner protects the windings from moisture,
thus creating a submersible combination pump/motor in a8 common
enclosure. A water cooling jacket was also provided integral with the
housing. Machining the rotor and providing a custom enclosure is standard
practice for the vendor. The pumps were supplied to CECo in 1973.

A test of the Unit 3 Diesel Generator Cooling Water pump was performed to
obtain the torque - speed characteristic curve by developing an analytical
model of the motor. Torque - speed curves would normally be obtained
using a dynamometer. Due to the design of the DGCWP, the motor shaft
can not be connected to a dynamometer. Dynamometer testing may also
result in motor failure. Therefore, this method of testing was impractical for
the Dresden DGCWP.,

-

./2/82 11:00 AM
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Alternate analytical methods are available to determine torque - speed
characteristics of induction motors. Generally, these methods are not used
by manufacturers as potentially destructive dynamometer testing of
redundant motors is more economical than the enginerring effort required to
develop the analytical model. For the Dresden DGCWP, developing an
analytical model of the motor based on test data was the only possible
alternative. The test measured the three phase currents and voltage vaiues
from the initial inrush current until reaching a steady state value, indicating
that the motor had started. Current and potential transformers were
installed in the motor circuit to allow the use of a digital fault recorder to
obtain the required data. The DGCWP was then started in accordance with
normal station operating procedures. The testing accurately monitored the
motor and pump as it is installed in the plant with the actual mechanical
load applied to the pump impeller (cooling water flow to the Unit 3 diesel
generator).

An analytical model of the motor was developed and benchmarked against
the test data for validity. This type of model can be used to predict motor
behavior under ail conditions. This type of motor model accurately
represents the motor speed - torque curve, the changing rotor impedance
with time and allows assessment of machine capability in response to
available voltage. The motor circuit model developed is independent of
starting voitage actually present during the test. The minimum starting
voltage required to start and accelerate the motor was then calculated from
the motor analytical circuit model. The test data, methodology and the
torque - speed curve developed are documented in calculation 8982-13-19-
4, Revision 0,"dated 1/6/92.

Two requirements must be met at the minimum acceptable starting voltage.
Adequate torque must be provided at reduced voitage and the protective
devices must not trip on overcurrent before the inrush drops to the steady
state value. The torque - speed curve determined by the testing shows that
the motor will successfully start at 70% of rated voltage. The overioad
relay will not trip during a degraded voltage start, and the maximum current
drawn by the motor is below the trip curve of the breaker.

The motor develops adequate breakdown and pull-up torque at 70% of
rated voltage to assure successful starting. The critical factor in this
application, by the test data, is net accelerating torque available. A
minimum value of 25% of load torque must be provided to accelerate the
load in a8 reasonable--time, or about 50 Ib.-ft. in this application; an
accelerating torque of 73.8 Ib.-ft. is available at 70% voltage, providing a

Attachment B to SADVA.DOC
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conservative margin in the calculated resuit. This will accelerate the pump
to operating speed in 1.65 seconds.

At locked rotor current, the overload relay will trip in 13 to 21 seconds,
assuring that the thermal rating of the motor is not compromised. As the
motor will start in less than two seconds, the overioad will not trip the
motor under starting conditions at 70% of rated voitage. The maximum
current will be drawn when the motor starts under the highest expected
voltage, which causes a locked rotor current of 626 Amperes at 110% of
rated voltage. The 200 Amp TFJ breaker will take 27 seconds to trip at this
current.

Therefore, at 70% voitage,the motor has adequate torque to start and no
undesired protective trip will occur.

125 Volt Battery Chargers

The 125 Volit Battery Chargers are rated 480V, not 460V as most motors.

Therefore, to meet the NEMA criteria of 90% voitage, 432V is required at
the charger terminals. Further, the manufacturer of the chargers (Power
Conversion Products) has a published specification of 130V £,1% output

.voltage from no load to 200 Amperes with an input of 480V + 15, -10%.

To_ assure 432 Volts to the charger would require an operationally
unacceptable setpoint for the Second Level Undervolitage Relay.

NED has assessed the effect on the charger output at 414 Voits (86.25% of
480 Volt rating) and has concluded there would be less than a 4% reduction
in output voltage. This would be sufficient to prevent a discharge of the
125Vbattery. The charger maximum current output capability is also
reduced; however, with off-site power available the load demand on the DC
system would be less than the design basis loading (e.g. fewer breaker and
solenoid operations; inverters remain on AC power). Therefore the smail
reduction in charger output is acceptable. Additionally it shouid be noted
that the batteries were sized based on a loss of off site power with no credit
from the battery chargers.

Attachment B to SADVA.DOC
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120 Voit Contactors

Five safety related 120 Volit contactors on Dresden Unit 2 do not meet the
vendor stipulated minimum voltage requirement of 75% of the 120 Voit
rating at the new second level relay setpoint. These contactors control
motor operated valves required for LPCI injection. These valves are:

Reactor Recirculation Pump 2A Discharge Valve, 2-202-5A
Reactor Recirculation Pump 2B Discharge Valve, 2-202-5B
LPC! Injection Valve 2A, 2-1501-22A

LPCI Injection Valve 2B, 2-1501-22B

LPCI Full Flow Test Valve 2C, 2-1501-38B

At the new relay setpoint of 3820 + 7 Volts, a minimum critical voltage of
3784 Voits is assured on the 4kV bus. This critical voltage is based on the
minimum acceptable running voltage on all required safety related
equipment under the highest auxiliary power system loading condition. The
setpoint inciudes a tolerance for the lower analytical limit of the potential
transformer, undervoltage relay and calibration equipment. The relay
setpoint was determined in calculation 8982-13-19-6, dated 1-29-92
(CHRON # 179508). The critical voltage used was based on Unit 2 Division
| (calculation 8982-13-19-1 Rev. O dated 1/8/92, CHRON # 179302). This
value of critical voltage bounds the Unit 2 Division Il analysis.

The worst case valve, LPCI Injection Valve 1501-22B, has 72.7% of rated
voltage available at the contactor under these conditions. Raising the relay
setpoint to fheet the conservative vendor voitage requirement these
contactors would resuit in an unacceptable relay setpoint. A higher relay
setpoint would trip the preferred power source when it is still capable of
supplying critical loads. This would challenge the diesel generators
unnecessarily. Therefore, the higher relay setpoint is unacceptable, both
from an operating perspective and considering overalil plant safety.

The five contactors for the valves listed above were replaced during the fall
1991 outage with safety-related, environmentally qualified General Electric
(GE) Series 300 contactors. CECo has tested the minimum pickup of a 300
Series contactor. The test data shows that the GE Series 300 contactor
minimum pickup is 58% of rated voitage when new. The GE vaiue for
pickup of 75% is to allow aging over the useful life of the device (40 years)
and to provide a margin for conservatism.
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The minimum expected voltage on the 4kV bus is 3840 Voits. This is an
extreme condition which would only occur at the highest off site power
system loading condition with two transmission system contingences and a
LOCA on Unit 2. CECo is a summer peaking utility, and the highest off site
power system loading condition occurs on the hottest day of the year.
Lower loading conditions of both the transmission system and the station
auxiliary power system will provide higher available voltage during spring,
1992. This will assure pickup of the contactors under worst case loading
conditions.

Based on; 1) the qualified GE Series contactor design which assures 75%
voltage pickup at the end of its 40 year life; 2) the demonstrated 58% of
rated pickup volitage of a new Series 300 contactor through testing; 3) the
installation of new Series 300 contactors in all five safety related circuits in
question; and 4) the minimum expected voltages during the Spring ‘92 time
period, all contactors will properly perform their safety function.

Modifications will be completed by March 31, 1992 to assure that there is
adequate voitage for contactor pickup at the new second level relay

'

setpoint. '

Attachment B to SADVA.DOC
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oo ¢ 180914

Me, C.¥. Schrosder
Starion !unaqcr
Drusden

Subject: Safety Assassaent

Degraded Voltags
‘Dxudn it 3

Dear Mr. Schroeder:

Tae ZElactrical/liC group of the Nuclaar Doginsaring Department has
asssssed the aflfacts of dagradad vOliags om PlABt equipmant not boundad
by the sstpoiat of the Second Level Undsr Voltage relay. These
asssssmants address the Diwision II CCEW eonhicle cooling fams, the
battery chargers, cartain 120V contactors being subjectsd to a lower
valtage than the manufactarer's reccmmended vslue and the use of test
dats to determine this minimum starting voltage requirsd for tha diesel
gevarator cooling watar pumps.. Copies of the safaly asvessmants ars
attached. Tuclaar Pngineering has concluded that this esquipment is
capable of perforaing all iantended safety functions and ia currestly
operable.

Ths attachmant to this lettsr contains acticns requirsd to be complated

by Magen 31, 1982 to ensure equipment cperability during the summer
sonths,

 If you have any quasticns, please call Mike Tucker on extansion 7648 at
Downers Grove.

-~

Prepared: S _Zegdfan = Dates XSz
X.8. Tuokez
Senior Engineer

Approveds _ 22, /é&& pate: 2/1/7%

M.L, Reed
Z/14C Sasign Supsrintesndent

DRSDR EDEYT\ TISADVA.IXC
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attachmants

cec: C.A. Grier K.L. Massin M.F. Pletrassewski
R.M. Radtka D.L. Taylor M.X. Richtsr
B.M. Viehl ®.C. Strait G.A., Gatas
§.A, Lavson  DCC
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Atfscts of Dearadad Voitaga Elactrical Eauinmant

Cermin olectricatl equipment is shown in the degradad vonrage analysis with
aveiluble terminal voltage pelow the NEMA scceptance criteria. Some of the
safaty related motors mav have lower terminal voitage than vendor
racommenaations o assure successiul starting. An assossmemt of this
condition follows.

CCSW Cubicia Cooling Fana

The Containment Coocling Service Water System (CCSW) provides long term
decay heat removal. Thig system has a total of four pumps. CCSW pump
A and 8 are ESS Dlvision | and pumps C and D are Division . Two of the
CCSW pumps, B and C, ars in vsuits to provide protection agsinst local
flooding, Each of thess two pumps have four cooling fans fed by the
respective ESS division power sourcs. See Tabls 1 beiow. CCSW Pumps A
and O are not in vauits. Therefors, these pumps do not require cooling
fans. Only one CCSW pump is required per the PSAR.

[

' Table 1 L
CCSW Pumo | ESS Division | In Vault? | CCSW Cubicle Cooling Fans
e ——
A Divisian | No Noneg'
B Division ¢ Yes AFen 1, AFan 2, B Fan 1
: and 8 Fen 2
c Divigion il Yes CFan1,CFan2,DFen 1
and D Fan 2
0 Division i No None

L4

The voitage available to the Division | fans (A and B) is adeaquats for starting
and running these motors at the second level undervohage relay serpoint
issued per caiculstion 8982-17-18-2 Revision 0. Howaever, setting the relay
to assure starting of the Division Il fans (C and D) would resuit in an
unscceptably high rainy sstpoint.

The simultaneous events of 100d, LOCA ang degraded voltage with off site
power aveilable is not considered to be credible. This avent is estimarad to

be on the order of 9.9 x 10-12 per year (ses 1/20/92 C.A. Grier memal.
Therefore, the potential low voitage at the Division il cooling fans is not a
concern.

Attachment U3SADVA DOC
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Dlesel Generasor Cooting Water Pump Minimum Starting Vottage

The purpose of this assgssment is (0 evsiuate the voltage availabie for
starting the Diesel Generator Cooling Water Pumps (DGCWP). The critical
voftage caiculations used t0 determine the secand levei undervoitage reisy
setpoint have determinad thatr the swing DGCWP has an avsilable terminai
voftage of 342.7 Voits under starting conditions. This is 74% % of ratad.
The Unit 3 Division | critics! voitage was determined in calculation 8982-17-
19-1 Rev. O dated 1/21/92 (CHRON # 178718). Division | bounds Division
il as shown by caicuistion 8982-19-19-1 Rev. 1 dated 2/3/82 (Unit 3
Division I, CHRON # 180268); this caicuftation determined that DGCWP 3
has 348.6 Voits available for starting (76% of rated.

Thes vendor of the Diessl Generstor Cooling Water Pumps (DGCWP), -
Chempump Division of Crane Compsny, does not specify a minimum
startng voitage requirement. In response to 2 request by CECo for a
minimumn starting voitage requirament, the vendor responded that the mutor
was guarantesd to start and run at 30% of the 480 Voit rating (or 414
Voits) and rmay not start if the line vohltage dips by mors than 15% (85% of
rated or 391 Voits). However, the 86% number was based on engineering
judgerment, and no actual tasting was performed under degraded voitage
conditions (unaer S0% of ratad voitage). The vendor was unabie to provide -
a motor torque-apead curve applicable to this pump. This specific motor is
no longer used by Crane, and they no longer have one availabie for testing.

Crane obtained a standard motor for each of Drasden‘s DGCWPs., The
pump vendar modified each motor to allow for use in a submerged location.
To accomplish this, the vendor machined the rotor 10 inctease air gap and
installed a liner in the mator. Thig liner protacts the windings from maistura,
thus creatng a submersible combinstion pump/motor in a common
enciosure. A water cooling jecket was aiso provided imegral with the
housing. Machining the rotor and providing a custom enclosure is standard -
practics for the vendor. The pumps were supplied to CECo in 1973.

A test of the Unit 3 Diesel Gensrator Cooling Water pump was performed to
obtain the torque < spsed characteristic curve by developing an anaiytical
model of the motor. Torque - speed curvas would normally be cbtained
using a dynamometer. Due t0 the design of the DGCWP, the motor shaft
can not be connscted t0 38 dynsmometer. Dynamometsr tasting may aiso
result in motor failure. Therefors, this method of testing was impracticai for
the Dresden DGCWP. -

Atuacnment UISADVA.DOC
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Alternate analytical methods are aveailable to determine torque - speed
charactaristics of induction motors. Gaenersily, these methods are not used
by manufacturers as potentially destructive dynamometer tasting of
redundant motors is more economical than tha enginerring stfort required to
daveiop the analytica!l model. For the Drasden DGCWP, deveioping an
analytical modsl of the motor based on test dats was the only possibls
anernative. The test measured the three phase currents and voitage vaiues
from the initial inrush current until reaching a steady state vaiue, indicating
that the motor had started. Current and potental transformars were
inswsiied In the motor circuit 10 allow the use of s digital fauit recorder 1o
obtain the required data. The DGCWP was then started in accordance with
normal station opersting procedures. The testing accurately monitored the
motor and pump as it Is installed In the plant with the actual mechanical
load applied to the pump impeller (cooling water flow to the Unit 3 diessi
generatorl,

An snaiytical model of the motor was deveioped and benchmasrked agsinst
the test data tor validity. This type of modsl can be used to pradict motor
behavior under all conditions. This type of motor model accuratsly
represents the motor speed - torque curve, the changing rotor impedancs
with time ang allows assessment of machine capability in response to
 availsble voitage. Tha motor circuit modsl developed is independert of

starting vorage actually presant during the test. The minimym_starting
voitage raquired 10 start and accelerste t i then calculmﬂ from
the_moto ytical cirou The tast data, mgtho the

1orque - apoad curve deveioped am documented in cak:uhtlon 8982-13-19-
4, Revision O, dated 1/6/92.

Twa requiremants must be maet at the minimum accepmable starting voitage.
Adequats _torque must be provided at reduced voltags sngd_Ine proteciive
devices must not ripoR.overcurrant before the inrush drops to the steady
state vaius. WWMV the testing shows that
the motor will successfully start a % ot raed voitagy. The overioad
relay will not tFip during & degraded vaitage start, and the maximum current

drawn by the motor is below the trip curve of the braaker.

The motor deveiops adequate breakdown and puil-up torque at 70% of
rated* vonage to assure succeasful starting. The criticai factor in this
application, by the test dawma, is ner asccelermtng torque available. A
minimum value of 25% of load tarque must be provided 10 accslerste the
load in 8 ressonapie Time, or about 50 (b.-ft. in this application; an
accelerating torque of 73.8 ib.-ft. is available st 70% voitage, providing a
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conservative margin in the caiculated resuit. This will accelerate the pump
to operating speed in 1.65 seconds.

At locked rotor current, the overioad relay will trip in 13 to 21 seconds,
assuring that the thermai rating of the motor is not compromised. As the
motor will start in less than two seconds, the overicad will not trip the
motor under starting conditions at 70% of rated voitage. The maximum
current will be drawn whan the motor starts under the highesst expected
voitage, which causes a iocked rotor current of 628 Amparss &t 110% of
rated voitage. The 200 Amp TFJ breaksr will taks 27 seconds to trip at this
current,

Therstfore, at 70% vottiec.tho motor has agequate torque to start and no
undesired protective trip will occur.

125 and 250 Voit Battary Chargara

The Battery Chargers are rated 480V, not 460V as most motors. Therefore,
to meet the NEMA criteria of S0% vottage, 432V is required at the charger
terminais. Further, the manutacturer of the chargers (Power Conversion
Products) has a published specification of 130V =1% output voitage from
no load to 200 Amperes with an input of 480V + 15, -10%. To assurs 432
Volits to the charger wouid require an operationally unacceptable setpoint
for the Second Level Undervoitage Relay.

The waorst case battsry charger is 125 V Battery Charger 3 which has 410.9
Volts at.the terminals during summer LOCA steady state conditions. Al
other chargers have graater than 420V available.

NED has assesssd the effect on the charger output at 410.9 Voits (85.6%
at 480 Voit rating) and has conciyded thare would be less than a 6%
reduction in QUTPUT voltage. [his would be sutficient to prevent a discharge
—of iﬁom‘."m’c%%rgm maximum current output capability is aiso
reduced; however, with off-site power available the ioad demand on the DC
system would be less than the design basis loading (e.g. fewer breaker and
solenoid operations; inverters remain on AC powerl. Therefors the smail
reduction In charger output is scceptable. Additionaily it shouid be noted

that the batteriss were sized based on a ioss of off site power with no credit
from the batiary chargers.
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120 Vait contaciora e

Five safety relatead 120 Volt conwctors on Dresden Unit 3 do not meet the
vendor stipuiated minimum -&&‘szremm of 75% of the 120 Voit
rating st the new sscond level relsy setpoint. These contactors control
motor operated vaives required for LPC! injection, These vaives are:

Reactor Recircuiation Pump 3A Dischargs Vaive, 3-202-8A
Reactor Recircuistion Pump 3B Discharge Vaive, 3-202-5B
LPC! Injection Vaive 3A, 3-1501-22A

LPC! Injection Vaive 38, 3-1801-228B

LPCI Full Flow Test Vaive 3A, 3-1501-38A

At thes new relay setpoint of 3870 = 7 Volits, a minimum critical voitage of
3832 Votts is assured on the 4kV bus. This critical voitage is based on the
minimum accapwadle running vaitage on all required cafety relsted
equipment under the highest auxiliary power system locading condition. The
setpoim Includes § tolerance for e lower analytcal limit ot the potential
wransformer, undervoitage relay and calibrstion eguipment. Tha relay
setpaint was determined in calculation 8882-17-19-2, dated 2-6-82. The
critical voitage used was based on Unit 3 Division | (caiculation 8982-17-18-

1 Rev. 0 dated 1/21/92, CHRON # 179718). This value of critical voitage
bounds the Unit 3 Divigion Il analysis (Caiculstion 8882-19-18-1 Rev. 1
dated 2/3/92, CHRON # 180288)..

The worst case vaive, LPC! Injection Valve 1501-22A, has 68.47% of rated
voltage svailable at the contactor under these conditions. Raising the relay
50tpOINt t0 meet the conservative vandor voltage requirement these
contactors would resuit In an unacceptable relay setpoint. A higher rglay
satpoint wauld trip the preferred power source whaen it is still capabie of
supplying criticsl loads. This wouid chalienge the diesel generators
unnecessarily. Therstore, the higher reisy setpoint is unacceptable, both
from an operating perspectiva and considaring overail piant safsty.

The five contactors for the vaives listed sbove wers reptaced during the tall
1891 outage with safety-reistsd, environmentally qusiified General Electric
(GE] Series 300 contactors. CECo has testad the minimum pickup of a 300
Series contactor. The test data shows that the GE Series 300 contactor
minimum pickup is 58% of rated voitage when new. The GE vaiue for
pickup of 75% is to allow aging over the useful life of the device (40 years)
and to provide a-msrgin for conservatism.

Attschment U3SADVA.DOC
Page S ol 6
DRSDN EDSFAUSATT.DOC 271892 3:18 AM

15 .13 -ie

Calculation No. __8982-17-19-2
Revision 004

Attachment: J

Page _ J40 of _ J42




SumvEou (=40=3J .+ 00y

The minimum expectad voitage on the 4kV bus-is 3824 Voits (M.L. Reed,
Evaluarion of Dresdan Station Unit 2 & 3 Dagraded Vaitage Condition. dated
2/3/92, CHRON 173842). This is an extreme condition which wouid onty
occur at the highest Off sits power system [oading condition with two
transmigsion systam contingences and a LOCA on Unit 3. CECo is a
summer peaking utility, and the highest off site power system loading
condition occurs on the hottest day of the year. Lower loading conditions
of both the transmission system and the station auxifiary power systam will
provids higher available voitage during spring, 1992. This will sssure pickup
of the contactors under worst cass loading conditions.

Based on; 1) the qualifisd GE Saries contactar design which assures 78%
voitage pickup at the end of its 40 year iife; 2) the demonstrated 58% of
rated pickup voitsge of a new.Series 300 contactor through testing; 3} the
ingtafistion of naw Series 300 contactors in all five safety related circuits in
question; and 4) the minimum expactad voitages during the Spring ‘92 time
period, ail contactors will properly perform their safety function.

Madifications will ba complemsd by March 31, 1992 t0 sssure thet thers is

adequste voitage for contactor pickup at the new second level relay
setpoint,

Attachment UISADVA.DOC
Proe 6018
DRSON EDSPRUIATT.DOC 2/18/82 3:18 AM

13.14=17F

Calculation No. _ 8982-17-19-2
Revision _ 004
Attachment: J

Page __J41 of _J42




DRESDEN STATION
UNITS 2 AND 3 —a

DEGRADED VOLTAGE CALCULATIONS ASSUMPTION VERIFICATION

Assumption - 14

"The existing location of Panel 2252-83, which will contain one of the
undervoltage relays is too close to the core spray pipe to be within the relays
acceptable radiation level. Therefore, it is assumed that the panel has been
relocated as planned such that the radiation level experienced by the relay is
acceptable.”

Referen i
8982-13-19-6, Revision 2

Verif i

Panel 2252-83 has been relocated. . '

Reference ECN 12- e 19 haed. Ay

W.R. Ne.: -97548 _-
Follow Up Action

Incorporate assumption verification in calculation.
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RSO’s for 2" Lvl UV Relays & E:Mail from J. Kovach
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ior: John.G.Kovacheucm.com at nxmime
e: 7/14/00 10:20 AM
.}" *7: Normal

., Requested : , : "
’craig tobias at SNLPOB1A ‘
. Thomas.J.Meno¢ucm.com at nxmime - - ' '
>ject: Bus 33-1 Degraded Voltage Relay RSO '
aig, per your regest, this is to document that the requirement to adjust

e dropout/pickup ratio greater than or equal to 0.995 also applies to the
RSO's for Bus 23-1, 24-1, and 34-1 already reflect this '

bject relay.

quirement. Bus 33-1 RSO has not been revised since 1994. The noted
-opout/pickup ratio will be reflected in the next revision of the RSO that'
.11 be required to implement the new setpoint changes. -

egards,

ohn G. Kovach

resden X-3645
//1&C Design Engineering

k***t*****ﬁit**ii*t*’**i*itt****it*tiit*t*ﬁ*t*’***t**i**t*Q****iti*i**i’ti’tiii*
[ . ) ) o
This E-mail and any of its attachments may contain Unicom proprietary
information, which is privileged, confidential, or subject to copyright

f

J~nging to the Unicom family of Companies. This E-mail is intended
.y for the use of the individual or entity to which it is addressed. 1f

i are not the intended recipient of this E-mail, you are hereby notified

at any dissemination, distrxibution, copying, or action taken in relation
o the contents of and attachments to this E-mail is strictly prohibited
and may be unlawful. If you have received this E-mail in error, please .
notify the sender immediately and permanently delete the original and
any copy of this E-mail and any printout. Thank You. -
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co-mEd - Dresden Station
E Design Information Transmittal

[ X JSafety-Related Design Information Transmittal | DOC ID _0006191944
[ INon-Safety-Related ~ Dresden Station ~ | Revision - 05
[ JAugmented Quality Unit(s): 2 and 3 - Page 1 of _3_

To: Mr. William A. Barasa -

Organization: _Sargent & Lundy "'°

Address/Location: 55 E. Monroe, Chicago, IL 60603-5780

Subject: Inproved Technical Specification (ITS) Analytical Limits -

Status of Information: [X] Verified ] Unverified

For Unverified DITs, include the Method and Schedule of Verification in the “Description of Information.”
List Action Tracking # assigned for verification of “Unverified” information:

1

‘Description of Information: The attached table identifies the Analytical Limits, Allowable Values and
References for the Timer, Time Delay Relay, Limit Switch, Displacer Switch, and Protective Relay
functions identified in the Technical Specifications for use in the preparation of calculations to support the
ITS submittal. For many of these functions, the actual Analytical Limits are unknown or unavailable (*
Actual AL available). As such, “The Analytical Limits (AL) for these functions and devices shall be
conservatively set equal to the current Technical Specification LCO values™. This statement shall also be
included in the Methodology section of each calculation . Rev. 2 change 4160V ESS Bus
Undervoltage (Degraded Voltage) value to 3820 volts per Calc. # 9198-18-19-1 Rev.3, 9198-18-19-2 Rev.3,
9198-18-19-3 Rev. 3 & 9198-18-19-4 Rev.3. Rev. 3 of this DIT changes 4160V ESS Time Delay (No
LOCA) Setpoint and Tolerance per page 3. Rev. 4 of this DIT changes device type and calibration
frequency for Condensate Storage Tank Level. Rev. 5 of this DIT changes the calibration frequency of
calc.#8982-13-19-6 (DCR# 990552) and 8982-17-19-2 (DCR# 990560) due to not having valid site specific

and vendor data.

Purpose of Issuance: This Design Information Transmittal supersedes Revision 03 dated 7/05/00 in its
entirety. For use in determining Allowable Values for the ITS calculations submittal.

Limitations: None

"References @ource of Information):
Current Technical Specification/DCR#990552 & 990560

Prepsredby: _Suiall. Patd/ ST Sslp Date: 9/5/00
Printed Naame / Signature

Dale R. Eaman / Earm Date: P-E—00

Reviewed by:
Printed Name /
Approved by: Steve V. Tutich / ﬁ % Date: G-~

Prissted Name / Signatare

‘Distribution: Doc ID File, R. Peak, DG Central File, D, Eaman, T. Thorsell, T.Loch, D, Ugorcak,
T R T NIy

'n:iifonnhubemmkwodnyinﬁﬁemqukmﬂsofc—c-M-zm,isv.DmdsaeﬁngineeringPoﬁcySlnamcmNo.s

s
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Z2-61-21-2868

DOC I

008191944, Rev. 5 203 |o5
Station Function ITS Table | ITS Line ttem | Current Tech. Specification LCO Valus Device Type Cal Freq
Dresden [MS isolation Valve Closure 33141 |5 < 10% closed Limit Switch 24M
Dresden | Turbine Stop Valve Closure 3.3.1.1-1 I8 < 10% closed Limit Switch 24M
Dresden |Rx Vs| Water Level Low Low Time Delay 3341  |SR3.34.1.4a [*880c0nds and<10seconds Time Delay Relay 24M
Dresden |CS CS Pump Start Time Delay Relay 3.35.1-1_ l1e < 14 seconds (Note 1) Time Delay Relay 24M
Dresden |LPCI Pump Start Time Delay Relay 3.35.1-1 |2 < 9 seconds (Note 1) Time Delay Relay 24M
Dresden |LPCI Recirc Pump dP Time Delay Relay 3.3.51-1 |2 Deleted. See DRE0O-0035 for new vaiues. |y, gjay Relay 24M
Dresden ILPCI Rx Vsl Dome Pressure Time Delay Relay 3.3.5.1-1 E_j:_ - |Deleted. See DRE00-0035 for new values. Time Delay Relay 24M
Dresden |LPCI Recirc Riser dP Time Delay Relay 33511 |2 Deleted. See DREO-0035 for new values. |y pelay Relay 24M
Dresden |HPC! Condensate Storage Tank Level Low 3.3.5.1-1 |ad 10.8'for A CST and 7.25' for B CST * Mech. Level Switch 24M
Dresden [HPCI Suppression Pool Water Level High 33511 |3e < 15 fest-8 1/4 inches ™ Mech. Displacer Switch | _24M
Dresden |ADSA Initiation Timer 33511 lac < 120 seconds Timer 24M
Dresden |ADSA Low Low Water Level Actustion Timer 33511 |4t S 10 minutes Timer _24M
Dresden {ADSB Initiation Timer 33511 Isc. < 120 seconds Timer 24M
Dresden |ADSB Low Low Water Level Actuation Timer 335141 st < 10 minutes - Timer 24M
Dresden {HPCI Steam Line Fiow Timer 33611 Jab 2 3 seconds and < 0 seconds Time Delay Relay 920
Dresden |Low Set RV Reactuation Time Delay 33631 |1b 2 af seconds and < 11.5 sec{Note 1) . |7img Delay Relay 24M
Dresden |4160V ESS Bus Undervoltage (Loss of Voltage) 33814 |1 52704 vols and <3076 voks Protective Relay 24M
Dresden |4160V ESS Bus Undervoltage Time Delay 33811 |2 2 5.8 seconds and < 8.4 sec. Time Delay Relay 24M
Dresden |4180V ESS Bus Undervoltags (Degraded Voltage) _ 13.3.8.1-1 |2a > 3820 volts (Note 3) Protective Relay Nots 415
Dresden [4160V ESS Time Delay (No LOCA) 33811 [ob 2 270 seconds and s 330 sec (See Page 3)i7imq Delay Relay 24M
Dresden |RPS Elec. Power Monitoring - Overvoltage Trip 3382  |SR3.3822a |5 1296Vols Protective Relay _ 24M
Dresden |RPS Elec. Power Monitoring - Undervaltage Trip 3382 |sR3.3822p [2 105.3volts Protective Relay 24M
Dresden |RPS Elec. Power Monitoring - Underfrequency Trip___[3.3.8.2 __ [sR3.3.8.22¢ [* 554 H2 Protective Relay 24M°
Dresdsn |RPS Elec. Power Monitoring-Overvoltage Time Delay _ [3.38.2  |SR3.3.8.22a |< 4 teconds (Note 2) Time Delay Rolay 24M
Dresden [RPS Elec. Power Monitoring-Undervoltage Time Delay [3.382 _ |sR3.38.226 [S 4 3econds (Note2) Time Delay Relay 24M
Dresden T’s Elec. Power Monktoring-Underfrequency Time 355,  |gr33goc [5 43econds(Note2) Time Delay Relay 24M
Actual AL Number (Refer to NDIT SEC-DR-00-018) Note 1 Current Specified Value ~

* Actual AL Number (Refer to DRE88-0030) ) Note 2: Aliowable Value per DOC (D # 0006046402

Note 3: Calc. # 9198-18-18-1 Rev.3, 8188-18-19-2 Note 4: Due to a lack of plant specific data and to be consistent with

Rev.3, 8198-18-18-3 Rev. 3 & 9188-18-18-4 Rev.3 Quad and LaSalle, a calibration frequency of 18M is selected. See Rs

Calc.#8082-13-10-8 (DCR#980552) & 8982-17-18-2 (DCR#980560).
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Subject:  Second Level Degraded Voltage 5-Minute Time Delay

Basis for Setpoint and Tolerance

A reviewed of the UFSAR and hxstoncal documentation was performed to determine if a

basis exists for the current Time Delay setting of 5-Minutes +/- 15 Seconds. ’I‘he

following description is provided in UFSAR section 8.3.1.7: ,

"The 7-second time delay prevents circuit jnitiation due to grid disturbances and motor
starting transients, whereas the 5-minute time allows the operator to attempt restoration”
of normal bus voltage. The 5-minute timer is bypassed on high drywell pressure / low-

low reactor water level.*

The NRC Staff SER of May 19, 1982 states:

*The five-minute time delay is of sufficient duration to prevent spurious operation of the
second level loss of voltage relays during short bus voltage disturbances that ihay result
from startmg iarge motors or short term grid'¢ disturbances. Additional, this time delay
will allow. ope:ator action te. attempt restoration of gﬂd voltage by means available to

~him." . = o R Lo .- ) L

This' sub)ect 'was ‘dlso dnscussed WIth several mdmduxls mvolved thh the carly-degraded
voltage issues: Based on these discussions and the dbcumentatnon review conducted, itis
concluded that there is no analytical basis for the'establishment of thé specific time delay
_of S-mmum withi a tolerance of +/- 15 seconds. It is therefore reasonable to:accept an

‘ mcrcase n; 1he setpmnt tolerance G.e,+/-30 ,seconds) as a result of calculated drift

/T oo

JoHN G, KoVACH

erTars.
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Telecon Between J. Kovach (ComEd) and C. Tobias (S&L)
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Date: 4/20/00 3:13 PM
Sender: John.G.Kovach@ucm.com
To: craig tobias

Subject: FW: Telecon Documenting RSOs
Craig, I concur with the indicated RSO's as being current and
the latest on
file for the indicated services. Please note that the
completion date (op
authorization) for both Bus 23-1 and 24-1 Deqraded Voltage
RSO's is
08/23/96.

Regards, John '

> wmm—— OZiginal Message-b——-
> From: craig_tobias@mail.sargentlundy.con
> [SMTP:craig tobias@mail. sargentlundy.com]
> Sent: Thursday, April 20, 2000 9:15 AM
> To: john.g.kovach@ucm. com
> Subject: Telecon Documenting RSOs
5 . .
. > John,
> 1

> As we spoke on the phone, I am creating an email mcssage to
document our

> phone '

> ¢all on 4/18/2000. The topic discussed was the confirmation

that the

> relay

> setting orders (RSO) that 1 obtaincd at Dresden were the most
recent relay .

> setting orders. \

> .

> Please confirm the relay setting orders that I obtained
from Dresden

> are the

> most recent relay setting orders.  The RSOs are identified

below:

> .
> Loss of Voltage Relays RSOs

> Bus 23-1 Issued 2/11/86 Completed 3/1/86

> Bus 24-1 Issued 2/11/86 Completed 3/1/86

> Bus 33-1 = Issued 2/11/86 Completed 3/1/86

> Bus 34-1 Issued 2/11/86 Completed 3/1/86

>

> -Degraded Voltage Relay RSOs

>

> Bus 23-1 Issued 6/27/96

> Bus 24-1 Issued 7/11/96

> Bus 33-1 Issued 3/16/94 Completed 4/28/94

> Bus 34-1 Issued 10/31/96 Completed 11/8/96

>

> Please review this information and verify that it is correct.

If you

> agree with

> the information, please reply to the message and make a
statement to that

> effect. This document will then sexrve as telecon for the
calculations
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Thank you for your time and support.

Yours truly,
Craig Tobias
Sargent & Lundy, LLC
312-269-6577

VVVVVVVYV
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This B—nail and any of its attachments may contain Unicom
proprietary

information, which is privileged, confidential, or subject to
copyright

belonging to the Unicom family of Companies. This E-mail ia
intended

solely for the use of the individual or entity to which it is
addressed. If

you are not the intended recipient of this E-mail, you are
hereby notified

that any dissemination, distribution, copying, or action taken
in relation

to the contents of and attachments to this E—mail is strictly
prohibited

and may be unlawful.
error, please
notify the sender immediately and permanently delete the
original and

any copy of this E-mail and any printout.

1f you have received this E-mail in

Thank You.
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DIT BB-EPED-0178
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!mam & LUNDY DESIGN INFORMATION TRAD

‘ SAYETY-RELATED ﬂon—sumx-amrxn DIT No._BB-EPED-0178

| S——
CLIXNT fe) o ompa Page 1 of _1
S8TATION UNIT(8) 1 & 2 To _J. B. ngnjew§Kj-z§
PROJECT NO(8) =
SUBJECT a a atiol ut Data
MODIFICATION OR DESIGN CHANGE NUMBER (8) N/A
- J. J. Bojan = __EPED 5=7=92

Preparer Divisios s Issue Date

mu Bl e -

STATUS OF INFORMATION(This information is spproved for use. Design Iaformation, approved for use, that conlains sssumptions of is
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Procedure MA-DR-771-402, "Unit 2 — 4 kV Tech Spec Undervoltage
and Degraded Voltage Relay Routines," Revision 03
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Nuclear Level 1 — Continuous Use

UNIT 2 — 4 KV TECH SPEC UNDERVOLTAGE AND DEGRADED VOLTAGE

1.1.

2.2.

2.2.1.
2.2.2.
2.2.3.
2.24.

2.2.5.

3.1.

3.1.1.
3.1.2.

3.2.

3.2.1.

RELAY ROUTINES

PURPOSE

This procedure provides the necessary administrative controls to perform testing of
Dresden Unit 2 4 KV -Tech Spec Undervoltage and Degraded Voltage protective relays.
This procedure also provides the guidance for the isolation, calibration, functional test,
and restoration of these protective relays.

MATERIAL AND SPECIAL EQUIPMENT

Material - None

Special Equipment

Voltage Test Source

4 each General Electric Test Paddles

Certified test equipment as required to perform quality measurements.
Fluke 45

Calibrated Thermometer

PRECAUTIONS, LIMITATIONS, AND PREREQUISITES

Precautions
OBSERVE personal safety precautions and treat all equipment as potentially live.

Foreign Material Exclusion (FME) Notice - Throughout the procedure care shall be
taken to prevent the entry of Foreign Material into the protective relays and relay cases.

Limitations

NOTIFY the appropriate Operating personnel if any inadvertent operations occur during
the performance of this procedure. If any inadvertent operations occur, STOP and
PLACE equipment in a safe condition until the station and NOAD management makes a
complete evaluation.
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3.2.2.

3.2.3.
3.2.4.

3.2.5.
3.2.6.

3.3.

3.3.1.

3.3.2.

3.3.3.
3.34.

3.3.5.

3.3.6.

41.

41.1.

4.1.2.

4.1.3.

Level 1 — Continuous Use
Nuclear
NOTIFY Unit Operating Engineer or Shift Manager of any discrepancies noted during
this test.
GENERATE a Condition Report (CR) if any problem(s) are found.

DOCUMENT Temporary Alterations, Jumpers, Lifted Leads (LL), and other applicable
items in accordance with appropriate Station Procedures.

INFORM the Unit Operator of any alarms they will receive during functional testing.
MARK N/A the steps in this procedure not required to be performed.

Prerequisites

Use controlled copies of schematic drawings and relay/metering diagrams to determine
the function(s) of relay(s) to be tested in the associated circuit.

Determine if any isolating switches external to the relay package under test need to be
opened to preclude unwanted operation of, or interference with equipment external to
the relay package under test.

SIGN into work package.

VERIFY that test switches, panels, and relays are labeled correctly and agree with the
appropriate attachment prior to the performance of any relay inspection, calibration,
sensing circuit test, or trip checks.

PERFORM protective relay calibration of the relays to be tested using MA-AA-772-700
Series "Calibration of Protective Relays" and the applicable relay data sheets.

Attachments 1 and 2 may be performed with the Bus energized or de-energized.
Attachments 3 and 4 are to be performed with the Bus energized.

MAIN BODY

Control Isolation

LIST any additional test switches not identified on the attachment that will be
manipulated during the procedure, on a station approved temporary alteration sheet.

LIST all test switches that need to be isolated during the performance of any relay
inspection, calibration, or trip checks to prevent any unwanted operations.

LIST all test switches that will be manipulated during the performance of any relay
inspection, calibration, or trip checks.
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41.4.

4.2.

4.21.

4.2.2.

5.1.
5.2.

5.2.1.

5.3.

5.3.1.

6.1.
6.2.

6.2.1.
6.2.2.
6.2.3.
6.2.4.
6.2.5.
6.2.6.

6.2.7.

Level 1 — Continuous Use
Nuclear

LIST all test switches that are not identified on the station approve temporary alteration
sheet that would be manipulated during the performance of any relay inspection,
calibration, or trip checks.

Functional Testing

Acceptance Criteria: Protective relay functional testing is acceptable if relays and
control devices, including all diodes in the trip circuit, perform and function per control
schematic.

INFORM Operations/Control Room of any alarms they will receive during the functional
testing.

Functionally CHECK the control functions of the schematic.

RETURN TO NORMAL

The test switches are restored and equipment is released back to service.

End of Procedure

NOTIFY Operations shift personnel that the relay routine is complete.
Evaluation

INITIAL and DATE as each attachment is completed.

REFERENCES

Commitments - None

Documents

Controlled Current and Potential Schematic

Controlled Tripping Schematic

MA-AA-772-700 Series “Protective Relay Calibration”

Company Instruction No. 36-0, Periodic Protective Relay Tests.
Generation Station Safety Rule Book

AD-AA-106 Corrective Action Program (CAP) Process Procedure
Tech Spec 3.3.8.1.1
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ATTACHMENTS

The following is a list of relay routine attachments contained within this procedure and
the completed attachments will be part of the completed work package.

Attachment 1 — 4 KV Bus 23-1 Bus Undervoltage Relays.
Attachment 2 — 4 KV Bus 24-1 Bus Undervoltage Relays.
Attachment 3 — 4 KV Bus 23-1 Degraded Voltage Relays.
Attachment 4 — 4 KV Bus 24-1 Degraded Voltage Relays.
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1.1.
1.2.
1.3.

Level 1 — Continuous Use
Nuclear

ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 1 of 11

References
12E-2345 Sh. 3— Schematic Diagram 4160V Bus 23-1, 4 kv Swgr 40 Feed Breaker.
12E-2655B - Wiring Diagram 4160V Swgr Bus 23-1 Cubicles 9, 10, 11, 12, 13, & 14.

12E-2655G — 4160V Swgr Bus 23-1 Cubicle 13 Internal Schematic and Device Location
Diagram.

Control Isolation

CAUTION: ISOLATE 4 KV Bus 23-1 Undervoltage trips BEFORE removing

NOTE:

2.1

Undervoltage relays for calibration:

If 4 KV Bus 23-1 is de-energized, then Alarm 2041, Window 29 “4
KV BUSES 23-1 & 24-1 VOLT LO” on Panel 902-8 will clear in the
Control Room.

NOTIFY Operating that Isolating the following 3 test switches in the Isolation step of this
UV surveillance will inhibit LPCI System 1 and Core Spray System 1 from starting during
the performance of this surveillance.

TS 127B23-1X “A” INTLK LPCI SYS 1
TS 127B23-1X I INTLK CORE SPRAY SYS 1
TS 159SD2/3 “G” INTLK LPCI SYS 1

/
WYV Date
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Relay Routine for 4 KV Bus 23-1 Undervoltage Relays

Page 2 of 11

2.2. OPEN the following test switches at Bus 23-1, Cubicle 13:
Print Number Test Switch Test Switch Label CV/Date | WV /Date
12E-2345Sh. 3 | TS 127B23-1X “A” INTLK LPCI SYS 1
12E-2345 Sh. 3 TS 127B23-1X “B” TRIP BUS 23-1 FROM BUS 33-1
12E-2345Sh.3 | TS 127B23-1X “C” TRIP BKR 152-2331
12E-2345Sh.3 | TS 127B23-1X “D” TRIP BKR 152-2330
12E-2345Sh. 3 | TS 127B23-1X “E” TRIP BKR CUB 8
12E-2345 Sh. 3 TS 127B23-1X “F” TRIP BKR 152-2326
12E-2345Sh.3 | TS 127B23-1X “G” TRIP BKR 152-2325
12E-2345Sh.3 | TS 127B23-1X “H” TRIP BKR 152-2323
12E-2345Sh. 3 | TS 127B23-1X ‘I INTLK CORE SPRAY SYS 1
12E-2345 Sh. 3 TS 127B23-1X “J” TRIP BKR 152-2321
12E-2345Sh.3 | TS 159SD2/3 “A” TRIP BUS 23-1 FEED BKR
12E-2345 Sh. 3 TS 159SD2/3 “B” ALARM BUS 23-1 & 24-1 VOLTS LO PNL 902-8

W29.

12E-2345 Sh. 3 TS 159SD2/3 “F” D/G 2/3 START RELAY ASR 2/3-2
12E-2345 Sh. 3 TS 159SD2/3 “G” INTLK LPCI SYS 1

3. Relay Calibration

31. REMOVE relays from 4 KV Bus 23-1 Cubicle 13 listed below and Initial/Date.

Relay Number Service Description Relay Type | WV/Date
127-1-B23-1 Bus 23-1 Undervoltage Relay Phase A-B IAVG69A
127-2-B23-1 Bus 23-1 Undervoltage Relay Phase B-C IAV69A

3.2.

/

VERIFY that the data sheets for this cubicle agree with the Relay Setting Orders (RSO).

/

CV Date

AV

Date
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3.3.

Level 1 — Continuous Use
Nuclear

ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays

Page 3 of 11
CALIBRATE 127-1-B23-1.
/
WYV Date
Allowable Value: 79.91 VAC < VAC < 87.52 VAC
Expanded Tolerance: 80.86 VAC < VAC < 86.50 VAC
Setting Tolerance: 81.00 VAC < VAC < 86.40 VAC

Recommended Setpoint: 83.7 VAC

3.3.1. IF setting is outside the Allowable Value, THEN NOTIFY the Unit Supervisor.

/
WYV Date

3.3.2. IF setting is outside the expanded tolerance, THEN INITIATE a condition report
while continuing with this procedure.

/
WYV Date

3.3.3. IF the setting is outside the setting tolerance, THEN INITIATE a Condition Report
while continuing with this procedure. Re-calibration of the relay will need to be done
per the applicable NOAD procedure.

/
WYV Date
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Level 1 — Continuous Use
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ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays

Page 4 of 11
3.4. CALIBRATE 127-2-B23-1.
/
WYV Date
Allowable Value: 79.91 VAC < VAC < 87.52 VAC
Expanded Tolerance: 80.86 VAC < VAC < 86.50 VAC
Setting Tolerance: 81.00 VAC < VAC < 86.40 VAC

Recommended Setpoint:  83.7 VAC

3.4.1. IF setting is outside the Allowable Value, THEN NOTIFY the Unit Supervisor.

/
WYV Date

3.4.2. IF setting is outside the expanded tolerance, THEN INITIATE a condition report
while continuing with this procedure.

/
WYV Date

3.4.3. IF the setting is outside the setting tolerance, THEN INITIATE a Condition Report
while continuing with this procedure. Re-calibration of the relay will need to be done
per the applicable NOAD procedure.

'VAY Date

3.5. INSTALL relays into 4 KV Bus 23-1 Cubicle 13 listed below and Initial/Date.

Relay Number Service Description Relay Type | WV/Date

127-1-B23-1 Bus 23-1 Undervoltage Relay Phase A-B IAV69A

127-2-B23-1 Bus 23-1 Undervoltage Relay Phase B-C IAVG69A
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NOTE:

41.

4.2.

4.3.

4.4.

4.5.

Level 1 — Continuous Use
Nuclear

ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 5 of 11

Functional Testing with Bus 23-1 Energized

If 4 KV Bus 23-1 is de-energized, then N/A Section 4.0 of this
procedure and perform Functional Testing using Section 5.0 of this
procedure.

PREPARE four each GE Test Paddles by INSTALLING the connecting links in all
terminals EXCEPT terminals 5 and 6. /
WYV Date

REMOVE upper and lower relay connection paddles from IAV69A relay 127-1-B23-1 at
Bus 23-1, Cubicle 13 and REPLACE them with two GE Test Paddle as modified in step
4.1. After relay disc moves to its reset position, VERIFY that Bus 23-1 Undervoltage HFA
Auxiliary relays 127B23-1X1, 127B23-1X2, 127B23-1X3, and 127B23-1X4 do not actuate.

/
WYV Date

REMOVE both GE Test Paddle from IAV69A relay 127-1-B23-1 at Bus 23-1, Cubicle 13.
REPLACE upper and lower relay connection paddles and VERIFY that relay disc moves
to its energized position. /

WYV Date

REMOVE upper and lower relay connection paddles from IAV69A relay 127-2-B23-1 at
Bus 23-1, Cubicle 13 and REPLACE them with GE Test Paddles as modified in step 4.1.
After relay disc moves to its reset position, VERIFY that Bus 23-1 Undervoltage HFA
Auxiliary relays 127B23-1X1, 127B23-1X2, 127B23-1X3, and 127B23-1X4 do not actuate.
Do not remove GE Test Paddles. /

WYV Date

REMOVE upper and lower relay connection paddles from IAV69A relay 127-1-B23-1 at
Bus 23-1, Cubicle 13 and REPLACE them with two GE Test Paddles as modified in step
4.1. After relay disc moves to its reset position, VERIFY that:

4.5.1. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X1 actuates.

/
WYV Date
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4.6.

4.7.

Level 1 — Continuous Use
Nuclear

ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 6 of 11

4.5.2. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X2 actuates.

/
WYV Date

4.5.3. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X3 actuates.

/
WYV Date

4.5.4. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X4 actuates.

/
WYV Date

4.5.5. Breaker Close Undervoltage Agastat Timer relay 27XTD-23-1 actuates.

/
WYV Date

REMOVE both GE Test Paddles from IAVG69A relay 127-1-B23-1 at Bus 23-1, Cubicle 13.
REPLACE upper and lower relay connection paddles. After relay disc moves to its
energized position, VERIFY that Bus 23-1 Undervoltage HFA Auxiliary relays 127B23-
1X1, 127B23-1X2, 127B23-1X3, and 127B23-1X4 remain actuated.

/
WYV Date

REMOVE both GE Test Paddles from IAVG9A relay 127-2-B23-1 at Bus 23-1, Cubicle 13.
REPLACE upper and lower relay connection paddles. After relay disc moves to its
energized position, VERIFY that:

4.7.1. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X1 resets.

/
WYV Date

4.7.2. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X2 resets.

WYV Date
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ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 7 of 11

4.7.3. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X3 resets.

/
WYV Date

4.7.4. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X4 resets.

/
WYV Date

4.7.5. Breaker Close Undervoltage Agastat Timer relay 27XTD-23-1 resets.

/

WYV Date
5. Bus 23-1 Undervoltage Relays Functional Testing with Bus De-energized
NOTE: If 4 KV Bus 23-1 is energized and functional tests were performed
using Section 4.0 of this procedure, then N/A Section 5.0 of this

procedure.

5.1.

5.2.

5.3.

VERIFY that Bus 23-1 Undervoltage HFA Auxiliary relays 127B23-1X1, 127B23-1X2,
127B23-1X3, and 127B23-1X4 are actuated. /

WYV Date

OPEN test switch TS 23-1UV “E” at Panel 2252-83.

/ /

CV Date WYV Date

PLACE a jumper between test switches TS 23-1 UV “F” and “G” on Panel 2252-83.
VERIFY that Agastat relay 459X1-23-1 actuates.

/ /

CV Date WYV Date
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5.4.

5.5.

5.6.

5.7.

Level 1 — Continuous Use
Nuclear

ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 8 of 11

ACTUATE IAV69A relay 127-1-B23-1 at Bus 23-1, Cubicle 13 by moving relay disc to its
energized position. VERIFY that Bus 23-1 Undervoltage HFA Auxiliary relays 127B23-
1X1, 127B23-1X2, 127B23-1X3, and 127B23-1X4 remain actuated. /

WYV Date

RELEASE relay disc to its de-energized position. /
WYV Date

ACTUATE IAV69A relay 127-2-B23-1 at Bus 23-1, Cubicle 13 by moving relay disc to its
energized position, VERIFY that:

5.6.1. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X1 resets.

WYV Date
5.6.2. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X2 resets.
/
WYV Date
5.6.3. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X3 resets.
/
WYV Date
5.6.4. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X4 resets.
/
WYV Date

5.6.5. Breaker Close Undervoltage Agastat Timer relay 27XTD-23-1 resets.

WYV Date
RELEASE relay disc to its de-energized position. VERIFY that:

5.7.1. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X1 actuates.

WYV Date
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ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 9 of 11

5.7.2. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X2 actuates.

/
WYV Date

5.7.3. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X3 actuates.

/
WYV Date

5.7.4. Bus 23-1 Undervoltage HFA Auxiliary relay 127B23-1X4 actuates.

/
WYV Date

5.7.5. Breaker Close Undervoltage Agastat Timer relay 27XTD-23-1 actuates.

/
WYV  Date

REMOVE jumper between test switches TS 23-1 UV “F” and “G” on Panel 2252-84.
VERIFY that Agastat relay 459X1-23-1 resets. / /
CV Date WYV Date

CLOSE test switch TS 23-1UV “E” at Panel 2252-83.

/ /
CV Date WYV Date

Bus 23-1 Undervoltage Relays Trip Restoration

VERIFY all taps and time levers in all relays are in their "In Service" position as specified
by each relay's "As Left" data.

WYV Date
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ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 10 of 11

6.2. REPLACE relay covers.
/
WYV  Date

6.3. REVIEW, INITIAL and DATE appropriate data sheets.

WYV Date

CAUTION: If 4 KV Bus 23-1 is energized, then VERIFY 4 KV Bus 23-1
Undervoltage HFA Auxiliary relays 127B23-1X1, 127B23-1X2,
127B23-1X3, and 127B23-1X4 are reset BEFORE restoring Bus 23-1
Undervoltage relays trip test switches.

NOTE: If 4 KV Bus 23-1 is de-energized, then Alarm 1539, Window E-03 “4
KV BUSES 23-1 & 24-1 VOLT LO” on Panel 902-8 will annunciate in
the Control Room when Test Switch TS 159SD2/3 “B” is closed.

6.4. CLOSE the following test switches at Bus 23-1, Cubicle 13:

Print Number Test Switch Test Switch Label Cv/iDate | WV/Date

12E-2345Sh. 3 | TS 127B23-1X “A” *INTLK LPCI SYS 1

12E-2345Sh. 3 | TS 127B23-1X “B’ TRIP BUS 23-1 FROM BUS 33-1

12E-2345Sh. 3 | TS 127B23-1X “C” TRIP BKR 152-2331

12E-2345Sh. 3 | TS 127B23-1X “D” TRIP BKR 152-2330

12E-2345Sh. 3 | TS 127B23-1X “E” TRIP BKR CUB 8

12E-2345Sh. 3 | TS 127B23-1X “F” TRIP BKR 152-2326

12E-2345Sh. 3 | TS 127B23-1X “G” TRIP BKR 152-2325

12E-2345Sh. 3 | TS 127B23-1X “H” TRIP BKR 152-2323

12E-2345Sh. 3 | TS 127B23-1X“I" *INTLK CORE SPRAY SYS 1

12E-2345Sh. 3 | TS 127B23-1X“J” TRIP BKR 152-2321

12E-2345Sh. 3 | TS 159SD2/3 “A” TRIP BUS 23-1 FEED BKR

19E.2345 Sh. 3 | TS 159SD2/3 “B” | ALARM BUS 23-1 & 24-1 VOLTS LO PNL 902-8
W29.

12E-2345Sh. 3 | TS 159SD2/3 “F” D/G 2/3 START RELAY ASR 2/3-2

12E-2345Sh. 3 | TS 159SD2/3 “G” *INTLK LPCI SYS 1

*Note: The following three (3) test switches could have 125VDC across the test switches:
TS 127B23 1X "A”; TS 127B23 1X “I” and TS 159SD 2/3 “G”. Since these test switches
are used for monitoring permissives, it is acceptable to close them.
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7.1.

7.2.

7.3.

Level 1 — Continuous Use
Nuclear

ATTACHMENT 1
Relay Routine for 4 KV Bus 23-1 Undervoltage Relays
Page 11 of 11

Return to Normal

VERIFY all relays are reset (or actuated if Bus 23-1 de-energized).

WYV Date

VERIFY targets reset (or actuated if Bus is 23-1 de-energized).
/
WYV Date

NOTIFY Operations/Control Room shift personnel that the relay routine is complete.

/
WYV Date
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1.1.

1.2.
1.3.

Level 1 — Continuous Use
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ATTACHMENT 2
Relay Routine for 4 KV Bus 24-1 Undervoltage Relays
Page 1 of 10
References

12E-2346 Sh. 3— Schematic Control Diagram 4160V Bus 24-1 Standby Diesel 2 Feed &
34-1 Tie Breaker.

12E-2656A - Wiring Diagram 4160V Swgr Bus 24-1 Cub’s 1, 2, 3,4, 5,6, 7, & 8.

12E-2656E —Internal Schematic and Device Location Diagram 4160V Swgr Bus 24-1
Cubicle 3.

Control Isolation

CAUTION: ISOLATE 4 KV Bus 24-1 Undervoltage trips BEFORE removing

NOTE:

2.1

Undervoltage relays for calibration:

If 4 KV Bus 24-1 is de-energized, then Alarm 2042, Window 29 “4
KV BUSES 23-1 & 24-1 VOLT LO” on Panel 902-8 will clear in the
Control Room.

NOTIFY Operating that Isolating the following 3 test switches in the Isolation step of this
UV surveillance will inhibit LPCI System 2 and Core Spray System 2 from starting during
the performance of this surveillance.

TS 159SD2 “C” INTLK LPCI SYS 2
TS 159SD2 “D” INTLK CORE SPRAY SYS 2
TS 159SD2 “E” INTLK LPCI SYS 2

/
WYV Date
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2.2. OPEN the following test switches at Bus 24-1, Cubicle 3:
Print Number Test Switch Test Switch Label CV/Date | WV/Date
12E-2346 Sh. 3 | TS 127B24-1X3 “A” TRIP BUS 24-1 FEED BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “C” TRIP RWCU RECIRC PMP 2B BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “D” TRIP CORE SPRAY PMP 2B BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “E” TRIP SDC PMP 2B BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “F” TRIP LPCI PMP 2D BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “G” TRIP LPCI PMP 2C BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “H” TRIP 152-2424 UNASSIGN BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “I" TRIP 152-2423 UNASSIGN BKR
12E-2346 Sh. 3 | TS 127B24-1X3 “J” TRIP RX BLDG CLG WTR PMP 2/3 BKR
12E-2346 Sh. 3 TS 159SD2 “A” ALARM BUS 23-1 & 24-1 VOLTS LO PNL 902-8

W29.

12E-2346 Sh.3 | TS 159SD2 “B” D/G 2 START RELAY ASR-2
12E-2346 Sh. 3 TS 159SD2 “C” INTLK LPCI SYS 2
12E-2346 Sh.3 | TS 159SD2 “D” INTLK CORE SPRAY SYS 2
12E-2346 Sh. 3 TS 159SD2 “E” INTLK LPCI SYS 2

3. Relay Calibration

3.1. REMOVE relays from 4 KV Bus 24-1 Cubicle 3 listed below and Initial/Date.

Relay Number Service Description Relay Type | WV/Date
127-1-B24-1 Bus 24-1 Undervoltage Relay Phase A-B IAVG69A
127-2-B24-1 Bus 24-1 Undervoltage Relay Phase B-C IAV69A

3.2.

VERIFY that the data sheets for this cubicle agree with the Relay Setting Orders (RSO).

/

/

CV Date

W

V Date
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CALIBRATE 127-1-B24-1. /
WYV Date

Allowable Value: 79.91 VAC < VAC < 87.52 VAC
Expanded Tolerance: 80.86 VAC < VAC < 86.50 VAC
Setting Tolerance: 81.00 VAC < VAC < 86.40 VAC
Recommended Setpoint: 83.7 VAC

3.3.1. IF setting is outside the Allowable Value, THEN NOTIFY the Unit Supervisor.

/
WYV  Date

3.3.2. IF setting is outside the expanded tolerance, THEN INITIATE a condition report
while continuing with this procedure.

/
WYV Date

3.3.3. IF the setting is outside the setting tolerance, THEN INITIATE a Condition Report
while continuing with this procedure. Re-calibration of the relay will need to be done
per the applicable NOAD procedure.

/
WYV Date
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3.4. CALIBRATE 127-2-B24-1.

WYV Date
Allowable Value: 79.91 VAC < VAC < 87.52 VAC
Expanded Tolerance: 80.86 VAC < VAC < 86.50 VAC
Setting Tolerance: 81.00 VAC < VAC < 86.40 VAC

Recommended Setpoint: 83.7 VAC

3.4.1. IF setting is outside the Allowable Value, THEN NOTIFY the Unit Supervisor.

/
WYV  Date

3.4.2. IF setting is outside the expanded tolerance, THEN INITIATE a condition report
while continuing with this procedure.

/
WYV Date

3.4.3. IF the setting is outside the setting tolerance, THEN INITIATE a Condition Report
while continuing with this procedure. Re-calibration of the relay will need to be done
per the applicable NOAD procedure.

/
WYV Date

3.5. INSTALL relays into 4 KV Bus 24-1 Cubicle 3 listed below and Initial/Date.

Relay Number Service Description Relay Type | WV/Date

127-1-B24-1 Bus 24-1 Undervoltage Relay Phase A-B IAVG69A

127-2-B24-1 Bus 24-1 Undervoltage Relay Phase B-C IAV69A
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4. Functional Testing with Bus 24-1 Energized

NOTE: If 4 KV Bus 24-1 is de-energized, then N/A Section 4.0 of this
procedure and perform Functional Testing using Section 5.0 of this
procedure.

4.1. PREPARE four each GE Test Paddles by INSTALLING the connecting links in all
terminals EXCEPT terminals 5 and 6. /
WYV Date

4.2. REMOVE upper and lower relay connection paddles from IAVE69A relay 127-1-B24-1 at
Bus 24-1, Cubicle 3 and REPLACE them with two GE Test Paddle as modified in step
4.1. After relay disc moves to its reset position, VERIFY that Bus 24-1 Undervoltage HFA
Auxiliary relays 127B24-1X1, 127B24-1X2, and 127B24-1X3 do not actuate.
/
WYV Date

4.3. REMOVE both GE Test Paddle from IAV69A relay 127-1-B24-1 at Bus 24-1, Cubicle 3.
REPLACE upper and lower relay connection paddles and VERIFY that relay disc moves
to its energized position. /

WYV Date

4.4. REMOVE upper and lower relay connection paddles from IAVE69A relay 127-2-B24-1 at
Bus 24-1, Cubicle 3 and REPLACE THEM with GE Test Paddle as modified in step 4.1.
After relay disc moves to its reset position, VERIFY that Bus 24-1 Undervoltage HFA
Auxiliary relays 127B24-1X1, 127B24-1X2, and 127B24-1X3 do not actuate. Do not
remove GE Test Paddles. /
WYV Date

4.5. REMOVE upper and lower relay connection paddles from IAVE69A relay 127-1-B24-1 at
Bus 24-1, Cubicle 3 and REPLACE them with two GE Test Paddle as modified in step
4.1. After relay disc moves to its reset position, VERIFY that:

4.5.1. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X1 actuates.

/
WYV Date
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4.5.2. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X2 actuates.

/
WYV Date

4.5.3. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X3 actuates.

/
WYV Date

4.5.4. Breaker Close Undervoltage Agastat Timer relay 27XTD-24-1 actuates.

/
WYV Date

REMOVE both GE Test Paddles from IAVG9A relay 127-1-B24-1 at Bus 24-1, Cubicle
3. REPLACE upper and lower relay connection paddles. After relay disc moves to its
energized position, VERIFY that Bus 24-1 Undervoltage HFA Auxiliary relays 127B24-
1X1, 127B24-1X2, and 127B24-1X3 remain actuated. /

WYV Date

REMOVE both GE Test Paddles from IAV69A relay 127-2-B24-1 at Bus 24-1, Cubicle
3. REPLACE upper and lower relay connection paddles. After relay disc moves to its
energized position, VERIFY that:

4.7.1. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X1 resets.

WYV  Date
4.7.2. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X2 resets.
/
WYV Date
4.7.3. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X3 resets.
/
WYV Date

4.7.4. Breaker Close Undervoltage Agastat Timer relay 27XTD-24-1 resets.

/
WYV Date
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5. Bus 24-1 Undervoltage Relays Functional Testing with Bus De-energized

NOTE: If 4 KV Bus 24-1 is energized and functional tests were performed
using Section 4.0 of this procedure, then N/A Section 5.0 of this
procedure.

51. VERIFY that Bus 24-1 Undervoltage HFA Auxiliary relays 127B24-1X1, 127B24-1X2,
and 127B24-1X3 are actuated. /
WYV Date

5.2. OPEN test switch TS 24-1UV “E” at Panel 2252-84.

/ /
CV Date WYV Date

5.3. PLACE a jumper between test switches TS 24-1 UV “F” and “G” on Panel 2252-84.
VERIFY that Agastat relay 459X1-24-1 actuates.

/ /
CV Date WYV Date

54. ACTUATE IAV69A relay 127-1-B24-1 at Bus 24-1, Cubicle 3 by moving relay disc to its
energized position. VERIFY that Bus 24-1 Undervoltage HFA Auxiliary relays 127B24-
1X1, 127B24-1X2, and 127B24-1X3 remain actuated.

/
WYV Date

5.4. RELEASE relay disc to its de-energized position. /
WYV Date

5.6. ACTUATE IAV69A relay 127-2-B24-1 at Bus 24-1, Cubicle 3 by moving relay disc to its
energized position. VERIFY that:

5.6.1. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X1 resets. /

WYV Date
5.6.2. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X2 resets. /

WYV Date
5.6.3. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X3 resets. /

WYV Date
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5.6.4. Breaker Close Undervoltage Agastat Timer relay 27XTD-24-1 resets.

WYV Date
RELEASE relay disc to its de-energized position. VERIFY that:
5.7.1. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X1 actuates.

WYV : Date
5.7.2. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X2 actuates.

WV / Date
5.7.3. Bus 24-1 Undervoltage HFA Auxiliary relay 127B24-1X3 actuates.

WYV : Date

5.7.4. Breaker Close Undervoltage Agastat Timer relay 27XTD-24-1 actuates.
/

WYV Date

REMOVE jumper between test switches TS 24-1 UV “F” and “G” on Panel 2252-84.
VERIFY that Agastat relay 459X1-24-1 resets. / /

CV Date WYV Date

CLOSE test switch TS 24-1UV “E” at Panel 2252-84. / /

CV Date WYV Date

Bus 24-1 Undervoltage and Degraded Voltage Trip Restoration

VERIFY all taps and time levers in all relays are in their "In Service" position as specified

by each relay's "As Left" data. /

WYV Date
REPLACE relay covers. /

WYV Date
REVIEW, INITIAL and DATE appropriate data sheets. /

WYV Date
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If 4 KV Bus 24-1 is energized, then VERIFY 4 KV Bus 24-1 Undervoltage HFA

Auxiliary relays 127B24-1X1, 127B24-1X2, and 127B24-1X3 are reset BEFORE
restoring Bus 24-1 Undervoltage relays trip test switches.

NOTE:

If 4 KV Bus 24-1 is de-energized, then Alarm 2042, Window 29 “4 KV BUSES

23-1 & 24-1 VOLT LO” on Panel 902-8 will annunciate in the Control Room when
Test Switch TS 159SD2 “A” is closed.

6.4. CLOSE the following test switches at Bus 24-1, Cubicle 3:

Print Number Test Switch Test Switch Label CV/Date | WV/Date
12E-2346 Sh. 3 TS 127B24-1X3 “A” TRIP BUS 24-1 FEED BKR

12E-2346 Sh. 3 TS 127B24-1X3 “C” TRIP RWCU RECIRC PMP 2B BKR
12E-2346 Sh. 3 TS 127B24-1X3 “D” TRIP CORE SPRAY PMP 2B BKR
12E-2346 Sh. 3 TS 127B24-1X3 “E” TRIP SDC PMP 2B BKR

12E-2346 Sh. 3 TS 127B24-1X3 “F” TRIP LPCI PMP 2D BKR

12E-2346 Sh. 3 TS 127B24-1X3 “G” TRIP LPCI PMP 2C BKR

12E-2346 Sh. 3 TS 127B24-1X3 “H” TRIP 152-2424 UNASSIGN BKR

12E-2346 Sh. 3 TS 127B24-1X3 “I” TRIP 152-2423 UNASSIGN BKR

12E-2346 Sh. 3 TS 127B24-1X3 “J” TRIP RX BLDG CLG WTR PMP 2/3 BKR
12E-2346 Sh. 3 TS 159SD2 “A” ALARM BUS 23-1 & 24-1 VOLTS LO PNL 902-8 W29.
12E-2346 Sh. 3 TS 159SD2 “B” D/G 2 START RELAY ASR-2

12E-2346 Sh. 3 TS 159SD2 “C” *INTLK LPCI SYS 2

12E-2346 Sh. 3 TS 159SD2 “D” *INTLK CORE SPRAY SYS 2

12E-2346 Sh. 3 TS 159SD2 “E” *INTLK LPCI SYS 2

*Note: The following three (3) test switches could have 125VDC across the test switches:
TS 159SD2 “C”, TS 159SD2 “D” and TS 159SD2 “E”. Since these test switches are used
for monitoring permissives, it is aceptable to close them.

7. Return to Normal

7.1.

VERIFY all relays are reset (or actuated if Bus 24-1 de-energized).

7.2. VERIFY targets reset (or actuated if Bus 24-1 de-energized).

A

Date

A

Date
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7.3. NOTIFY Operations/Control Room shift personnel that the relay routine is complete.

/
WYV Date
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References

12E-2334 Relay and Metering Diagram — 4160. Switch Group 23-1 & 24-1.
12E-2345 Sh. 2— Schematic Diagram 4160V Bus 23-1, 4 kV Swgr 40 Feed Breaker.
12E-2345 Sh. 3— Schematic Diagram 4160V Bus 23-1, 4 kV Swgr 40 Feed Breaker.
12E-2655B - Wiring Diagram 4160V Swgr Bus 23-1 Cubicles 9, 10, 11, 12, 13, & 14.

12E-2655G — 4160V Swgr Bus 23-1 Cubicle 13 Internal Schematic and Device Location
Diagram.

12E-2650B — Wiring Diagram 4 KV Bus 23-1 2" Level Undervoltage Panel 2252-83.

Relay Isolation and Relay Removal

VERIFY that the data sheets for this relay agree with the Relay Setting Orders (RSO).

/ /
CV Date WYV Date

INFORM Operations that the 2/3 DG will be inop to D2 prior to performing the following
step.
/
WYV Date

OPEN test switch TS 23-1UV “E”. / /
CV Date WYV Date

INSTALL a jumper between TS 23-1 UV “F” and TS 23-1 UV “G".

/ /
CV Date WYV Date

Note: After the Jumper is installed on the relay, care shall be taken to ensure that the
jumper does not become disconnected.
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2.5. REMOVE TDR-23-1 at Panel 2252-83.
/ /
CV Date WYV Date

2.6. OPEN test switches TS 23-1UV “A” and “B” at Panel 2252-83.

/ /
CV Date WV Date

2.7. VERIFY that relay 127-3-B23-1 trip target is illuminated.

WYV Date
2.8. REMOVE relay 127-3-B23-1 from Panel 2252-83

/ /
CV Date WYV Date

2.9. OPEN test switches TS 23-1UV “C” and “D” at Panel 2252-83.

/ /
CV Date WYV Date

2.10. VERIFY that relay 127-4-B23-1 trip target is illuminated. /
WYV Date

2.11.  REMOVE relay 127-4-B23-1 from Panel 2252-83

/ /
CV Date WYV Date
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Relay Calibration

VERIFY room temperature is between the range of 21 to 24 Deg. C.

/ /
CV Date WYV Date

SET the Fluke 45 on the medium sampling rate.

/ /
CV Date WYV Date

CALIBRATE relay 127-3-B23-1. /
WV Date

Allowable Value: 110.3 VAC < VAC <111.5VAC

Expanded Tolerance: 110.4 VAC < VAC < 111.0 VAC

Setting Tolerance: 110.5 VAC <VAC < 110.9 VAC
Recommended Setpoint: 110.7 VAC

Allowable Value: 5.7 seconds < Time < 8.3 seconds

Expanded Tolerance: 6.2 seconds < Time < 7.8 seconds

Setting Tolerance: 6.3 seconds < Time < 7.7 seconds

3.3.1.

3.3.2.

3.3.3.

Recommended Setpoint: 7.0 seconds

IF setting is outside the Allowable Value, Then NOTIFY the Unit Supervisor.

/
WYV Date

IF setting is outside the expanded tolerance, Then INITIATE a condition
report while continuing with this procedure.

/
WYV Date

IF the setting is outside the setting tolerance, Then INITIATE a Condition
Report while continuing with this procedure. Re-calibration of the relay will
need to be done per the applicable NOAD procedure.

/
WYV Date
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3.4. CALIBRATE relay 127-4-B23-1. /
WYV Date

Allowable Value: 110.3 VAC <VAC < 111.5 VAC
Expanded Tolerance: 110.4 VAC < VAC < 111.0 VAC
Setting Tolerance: 110.5 VAC <VAC < 110.9 VAC
Recommended Setpoint: 110.7 VAC
Allowable Value: 5.7 seconds < Time < 8.3 seconds
Expanded Tolerance: 6.2 seconds < Time < 7.8 seconds
Setting Tolerance: 6.3 seconds < Time < 7.7 seconds

3.4.1.

3.4.2.

3.4.3.

Recommended Setpoint: 7.0 seconds

IF setting is outside the Allowable Value, Then NOTIFY the Unit Supervisor.

/
WYV Date

IF setting is outside the expanded tolerance, Then INITIATE a condition
report while continuing with this procedure.
/
WYV Date
IF the setting is outside the setting tolerance, Then INITIATE a Condition
Report while continuing with this procedure. Re-calibration of the relay will
need to be done per the applicable NOAD procedure.

/
WYV Date
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CALIBRATE TDR-23-1 relay.

/
WYV  Date
Allowable Value: 279.0 seconds < Time < 321.0 seconds
Expanded Tolerance: 297.8 seconds < Time < 317.2 seconds
Setting Tolerance: 300.0 seconds < Time < 315.0 seconds
Recommended Setpoint: 307.5 seconds
3.5.1. IF setting is outside the Allowable Value, Then NOTIFY the Unit Supervisor.
/
WYV Date
3.5.2. IF setting is outside the expanded tolerance, Then INITIATE a condition
report while continuing with this procedure.
/
WYV Date
3.5.3. IF the setting is outside the setting tolerance, Then INITIATE a Condition

Report while continuing with this procedure. Re-calibration of the relay will
need to be done per the applicable NOAD calibration procedure.

/
WYV Date




MA-DR-771-402

Exeld’nw Revision 03

Page 31 of 47
Nuclear Level 1 — Continuous Use

41.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

ATTACHMENT 3

Relay Routine for 4 KV Bus 23-1 Degraded Voltage Relays

Page 6 of 11

Relay Installation

INSTALL relay 127-3-B23-1 into Panel 2252-83.
/

CV Date WYV Date
VERIFY that relay 127-3-B23-1 power indicating light is lit.
WYV Date
CLOSE test switches TS 23-1UV “A” and “B” at Panel 2252-83.
/
CV Date WYV Date
RESET relay 127-3-B23-1 trip target. /
CV Date WYV Date
INSTALL relay 127-4-B23-1 into Panel 2252-83.
/
CV Date WYV Date
VERIFY that relay 127-4-B23-1 power indicating light is lit.
WYV Date
CLOSE test switches TS 23-1UV “C” and “D” at Panel 2252-83.
/
CV Date WYV Date
RESET relay 127-4-B23-1 trip target. /
CV Date WYV Date



MA-DR-771-402

Exeld’nw Revision 03

Page 32 of 47

4.9.

5.0

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

Nuclear Level 1 — Continuous Use
ATTACHMENT 3
Relay Routine for 4 KV Bus 23-1 Degraded Voltage Relays
Page 7 of 11
INSTALL TDR-23-1 relay into Panel 2252-83. / /

CV Date WYV Date

Functional Testing

CONNECT VOM #1 to TB 1-6 and TB 1-8 in 2252-83 to monitor relay TDR-23-1 contact

T1 and M1 VERIFYING no continuity (ohms) across contact. Do not disconnect VOM.

/ /

CV Date WYV Date

CONNECT VOM #2 to TB 1-5and TS 23-1 UV “I” to monitor TDR-23-1 coil
VERIFYING no 125VDC across coil. Do not disconnect VOM.
/ /

CV Date WYV Date

REMOVE jumper previously installed between TS 23-1 UV “F” and TS 23-1 UV “G”.

/ /

CV Date WYV Date

CONNECT VOM #3 between TS 23-1 UV “F” and TS23-1 UV “G”, VERIFYING no
125VDC. Do not disconnect VOM.
/ /

CV Date WYV Date

TRIP Relay 127-3-B23-1 by OPENING test switch TS 23-1 UV “A”

/ /

CV Date WV Date
VERIFY that relay 127-3-B23-1 trip target is illuminated.
/ /

CV Date WYV Date
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5.7. VERIFY no 125 VDC on VOM #2 connected across relay TDR-23-1 coil.

/ /
CV Date WYV Date

5.8. VERIFY 125 VDC on VOM #3 connected to TS 23-1 UV “F” and TS 23-1 UV “G”.

/ /
CV Date WYV Date

5.9. RESET Relay 127-3-B23-1 by CLOSING test switch TS 23-1 UV “A”

/ /
CV Date WYV Date

5.10. RESET target on relay 127-3-B23-1. / /
CV Date WV  Date

5.11. VERIFY no 125C VDC on VOM #2 connected across relay TDR-23-1 caoil.

/ /
CV Date WYV Date

5.12. VERIFY no 125 VDC on VOM #3 connected to TS 23-1 UV “F” and TS 23-1 UV “G".

/ /
CV Date WYV Date

5.13. TRIP Relay 127-4-B23-1 by OPENING test switch TS 23-1 UV “D”.

/ /
CV Date WV Date
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5.14. VERIFY that relay 127-4-B23-1 trip target is illuminated.

/
WYV Date
5.15.  VERIFY no 125 VDC on VOM #2 connected across relay TDR-23-1 coil.

/ /
CV Date WYV Date

5.16. VERIFY no 125 VDC on VOM #3 connected to TS 23-1 UV “F” and TS 23-1 UV “G”.

/ /
CV Date WYV Date

5.17. PRIOR to performing the next step, NOTIFY Operations that the “4KV Bus 23-1 Voltage
Degraded” alarm on the 902-8 F-07 window will be received.

WYV Date

5.18. TRIP Relay 127-3-B23-1 by OPENING test switch TS 23-1 UV “A”

/ /
CV Date WYV Date

5.19. VERIFY that relay 127-3-B23-1 trip target is illuminated.

/
WYV Date

5.20. VERIFY 125 VDC on VOM #2 connected across relay TDR-23-1 coil.

/ /
CV Date WV Date
5.21 VERIFY 125 VDC on VOM #3 connected to TS 23-1 UV “F” and TS 23-1 UV “G".

/ /
CV Date WV Date
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VERIFY continuity (ohms) on VOM #1 across terminal T1 and Terminal M1 of relay
TDR-23-1 after 6 minutes.

/ /
CV Date WYV Date

VERIFY Operations received the “4KV Bus 23-1 Voltage Degraded” alarm on the 902-8
F-07 window.

WYV Date
RESET Relay 127-3-B23-1 by CLOSING test switch TS 23-1 UV “A”

/ /
CV Date WYV Date

RESET target on relay 127-3-B23-1. / /
CV Date WYV  Date

RESET Relay 127-4-B23-1 by CLOSING test switch TS 23-1 UV “D”

/ /
CV Date WYV Date

RESET target on relay 127-4-B23-1. / /
CV Date WV Date

VERIFY no continuity (ohms) on VOM #1 connected across terminal T1 and Terminal
M1 of relay TDR-23-1 and REMOVE VOM.

/ /
CV Date WYV Date

VERIFY no 125 VDC on VOM #2 connected across relay TDR-23-1 coil and REMOVE
VOM.
/ /
CV Date WYV  Date
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5.30. VERIFY no 125 VDC on VOM #3 connected to TS 23-1 UV “F” and TS 23-1 UV “G” and
REMOVE VOM.

/ /
CV Date WYV Date

6. Restoration

6.1. VERIFY no voltage across test switch TS 23-1UV “E” and then CLOSE test switch TS

23-1UV “E”.
/ /
CV Date WYV  Date
6.2. INFORM Operations that the 2/3 DG to D2 is operable. /
WYV Date
7. Return to Normal
71. VERIFY all relays are reset. / /
CV Date WYV  Date
7.2. VERIFY targets are reset. / /
CV Date WYV  Date
7.3. NOTIFY Operations/Control Room shift personnel that the relay routine is complete.

/
WYV Date
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12E-2334 Relay and Metering Diagram — 4160. Switch Group 23-1 & 24-1.

12E-2346 Sh. 2— Schematic Diagram 4160V Bus 24-1, 4 kV Swgr 40 Feed Breaker.
12E-2346 Sh. 3— Schematic Diagram 4160V Bus 24-1, 4 kV Swgr 40 Feed Breaker.
12E-2656A - Wiring Diagram 4160V Swgr Bus 24-1 Cubicles 1, 2,3, 4, 5,6, 7, & 8.

12E-2656E — 4160V Swgr Bus 24-1 Cubicle 3 Internal Schematic and Device Location
Diagram.

12E- 2650C — Wiring Diagram 4 KV Bus 24-1 2™ Level Undervoltage Panel 2252-84.

Relay Isolation and Relay Removal

VERIFY that the data sheets for this relay agree with the Relay Setting Orders (RSO).

/ /
CV Date WYV Date

INFORM Operations that the 2 DG will be inop to D2 prior to performing the following
step.
/
WYV Date

OPEN test switch TS 24-1UV “E”. / /
CV Date WYV Date

INSTALL a jumper between TS 24-1 UV “F” and TS 24-1 UV “G".

/ /
CV Date WYV Date

Note: After the Jumper is installed on the relay, care shall be taken to ensure that the
jumper does not become disconnected.
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2.5. REMOVE TDR-24-1 at Panel 2252-84.
/ /
CV Date WYV Date

2.6. OPEN test switches TS 24-1UV “A” and “B” at Panel 2252-84.

/ /
CV Date WYV Date

2.7. VERIFY that relay 127-3-B24-1 trip target is illuminated.

WYV Date
2.8. REMOVE relay 127-3-B24-1 from Panel 2252-84

/ /
CV Date WV Date

2.9. OPEN test switches TS 24-1UV “C” and “D” at Panel 2252-84.

/ /
CV Date WYV Date

2.10.  VERIFY that relay 127-4-B24-1 trip target is illuminated. /
WYV Date

211. REMOVE relay 127-4-B24-1 from Panel 2252-84

/ /
CV Date WYV Date
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