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Washington Public Power Supply System
P.0.Box968 3000 GeorgeWashingtonWay Richland, Washington99352 (509)372-5000

Docket No. 50-397
September 27, 1983

Mr. Harrold R. Denton, Director
Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: WNP-2 Design Reverification Program

References: a) Letter, G.D. Bouchey to H.R. Denton, "Nuclear Project
No. 2 - Verification of Design and Construction Adequacy,"
dated October 22, 1982.

b) Letter, R. L. Ferguson to W.J. Dircks, "WNP-2 Plant
Verification Program for WNP-2," dated November 24, 1982.

c) Letter, H.R. Denton to R.L. Ferguson, "Design Verifica-
tion Program for WHP-2," dated December 28, 1982.

d) Letter, G.D. Bouchey to A. Schwencer, "Nuclear Project
No. 2 - Qualification of Engineers Assigned to the WNP-2
Reverification Reviews," dated January 13, 1983.

References (a) and (b) described the Supply System programs for assuring that
WUNP-2 is designed and constructed in accordance with our commitments. One
element of that overall program was an in-depth design reverification review
of three reactor systems to provide added assurance of WNP-2 design 'adequacy.
Reference (c) indicated your acceptance of the program proposed by, the Supply
System and requested additional information regarding the qualifications and
independence of the engineers assigned to perform the design reviews. Refer-
ence (d) supplied the requested resumes and independence certifications.

Enclosed are copies of the final assessment report which provides the results
of the WNP-2 Design Reverification Program. A meeting is being scheduled
with NRC staff in late October, 1983, to present the results of the program.

If questions arise regarding the WNP-2 Design Reverification Program, you-
may contact Dr. G. D. Bouchey, (509)372-5359.

o

G. C. Sorensen, Acting Manager .
Nuclear Safety and Regulatory Programs )
GDB:awh ﬁoo\ .ﬁ/

Distribution attached \
\
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APPENDIX 1

WNP-2 Requirements and Design Reverification

Final Assessment Report

List of Potential Finding Reports






LIST OF POT

DIxX 1
. FINDING REPORTS
(Page 1 of 13)

** F - Finding

0 - Observation

NV - Not Valid

PFR No. Classification** Review Area* Description
F 0 W

HPCS-1 X 3.1 The BYR criteria document does not include requirements for all design input
areas identified on the requirements reverification checklist.

HPCS-2 X 3.2.3.1.D The equipment piece number for diesel engine cooling water heat exchanger is
not consistent on all drawings.

HPCS-3 X 3.2.3.6.A The diesel air start system is not totally redundant as described on the Flow
Diagram.

HPCS-4 X 3.2.3.10.A Current calculation revisions were not used as the basis for subsequent

_ calculations.

HPCS-5 X 3.2.3.10.8 B&R and alternate calculations do not agree on the diesel exhaust pressure
drop. ’

HPCS-6 X 3.1 told working of instrument tubing.

RPCS-7 X 3.2.3.2 Detail B showing HPCS Instrumentation is missing from Flow Diagram,

- HPCS-8 X 3.2.3.5.B HPCS/RCIC condensate storage level instrumentation separation is questioned.
HPCS-9 X 3.1 FSAR does not state the correct ASME Code Classification for the HPCS diesel
cooling water heat excnanger.

HPCS-10 X 3.1 FSAR states that all fuel oil piping is ASME IIl whereas some is B31.1.
HPCS-11 X 3.2.3.6.B Calculations that justify condensate storage level transfer setpoint not

- found.
HPCS-12 X 3.1 FSAR does not state tne piping material requirements specified in the ECD.

*Corresponds to Report Section Number



LIST OF POTENTIAL FINDING REPORTS
(Page 2 of 13)

- PrR No.

CTassitication**

Review Area*

**.F inding

0 - Opbservation

Description
YW

HPCS-13 X 3.1 Different sections of the engineering criteria document do not agree on

piping corrosion allowance. :
THWees<1la T X 34 FSAR does not agree with ASME piping code effective date specified in the ECD,

HPCS-15 X 3.2.3.6.A B&R calculation on emergency water volume for HPCS pump suction is
inconsistent with other calculations and the design events.

HPCS-16 X 3.2.3.7.A HPCS relief valve design does not incorporate GE design specifications for
double flange gaskets.

HPCS-17 X 3.2.4.3 The DSA diesel engine exhaust system line size does not correspond to
manufacturers recommendations.

HPCS-18 X 3.2.4.3 The diesel fuel o0l system does not meet NFPA Std, 37 requirements.

HPCS-19 X 3.2.4.3 No air box drain collection tank is provided for the HPCS diesel.

HPCS-20 X 3.1 Design requirement documents and FSAR values for vital piping damping
coefficient do not agree. '

HPCS-21 X 3.2.6.4.B - There is clearance between the attached parts of two snubbers where gaps
are not allowed. :

HPCS-22 X 3.2.5.3 No design calculations traceable to the HPCS pump support anchor bolts were
found.

HPCS-23 X 3.2.5.1.D Design procedures covering aspects of tne Instrumentation Installation
Contractor design process were considered inadequate,

HPCS-24 X 3.2.5.1.0 Improper stress intensification factors were used in the analysis of PI

HPCS-25 X 13.2.5.1.D Evaluation of local stresses caused by weld attachments for Pl Line X-73a

was considered to be inadequate.

. *Corresponds to Report S&n Number

L




LIST OF POTENIIAL FINDING REPORTS ~
(P of 13) Q

PFR No. Classification** Review Areax Description
E o0 N

HPCS-26 X 3.2.5.1.D No faulted conditions stress evaluation was found for PI Line X-73a.

HPCS~27 X 3.2.5.1.A Loads used in the design of pipe supports for M200-2 piping system are not
current.

HPCS-28 X 3.2.6.4.A Potential réstraint to thermal expansion of Pl Line X-73a was identified.

HPCS-29 X 3.2.4.5 HPCS-FE-7 is installed with pressure taps and attached instruments located at

: the top rather than horizontally as suggested by good engineering practice.

HPCS-30 X 3.2.3.4 There are ambiguities in the piping code specifications for the CST to HPCS
pump suction piping. ‘ ) ‘

HPCS-31 X 3.2.3.5.8 Discrepancies in separation criteria were noted in the BRI documentation.

HPCS-32 X 3.2.4.6 GE specifications for instrument setpoint, accuracy, drift and range are not
consistent.

HPCS-33 X 3.2.4.4 Instrument tubing match line elevations disagree between two isometric

_ drawings.

HPCS-34 X 3.2.4.5 There is a discrepancy between the flange bore and pipe ID for HPCS-FE-7.

HPCS-35 X ~3.2.4.6 The nameplate and ranges specified in the instrument data sheet for DPIS-9 do
not agree.

HPCS-36 X 3.2.6.2 There is a discrepancy between GE and BRI recommendations upstream and
downstream straight pipe run for orifice flowmeters.

HPCS-37 X 3.2.6.2.C Discrepancies between the GE and BRI requirements for impulse line Slope and

. instrument elevation are noted.
HPCS-38 X 3.2.6.2.B HPCS-LS-2A was tagged with a tag identifying the level switch as HPCS-LS-2B.
HPCS-39 X 3.2.3.7.8 The instrument line for the suppression pool level switch is not orificed to

** F - Finding
0 - Observation
NV - Not Valid

provide containment isolation per RG 1.11. ‘

*Corresponds to Report Section Number



LIST OF POTENTIAL FINDING REPORTS

(Page 4 of 13)

PFR No. Classification** Review Area*

Description
FL W

HPCS-40 X 3.2.6.2 The specified and nameplate ranges of HPCS-PS-12 do not agree.

HPCS-41 X 3.2.3.2 The valve interlock control function for HPCS-LS-2A is correctly shown in the
GE specifications and FCD but not shown on tne GE PXID or BRI F{ow Diagram.

HPCS-42 X 3.2.3.4 The seismic classification of HPCS suction piping from the CST is incorrect.

HPCS-43 X 3.2.4.3 There are discrepancies in the BRI calculations which sized restrictive
orifice HPCS-RO-4.

HPCS-44 X 3.2.3.1.C The calculated pressure drop for HPCS diesel starting air system exceeds -
manufacturers recommendations.

HPCS-45 X 3.2.3.4 There are ambiguities in FSAR Table’3.2-1 on code class groups for the HPCS

. system.

HPCS-46 X 3.2.4.7 The adjustable range for Breaker 4-41 short circuit tripping does not meet
the GE specification. : :

HPCS-47 X 3.2.4.7 The relay element connected to Breaker 4-41 does not permit proper
coordination.

HPCS-48 X 3.2.3.3 As-built data was not used in BRI voltage drop calculation 2.06.03 for TR4-41.

HPCS-49 X 3.2.4.7 Ground fault alarm relays on Bus SM-4 will not function reliably.

HPCS-50 X 3.2.3.3 The effect of simultaneous starting of 480V and 4KV motors was not considered
in BRI Voltage Urop Calculation 2.06.03, Rev. 5.

HPCS-51 X 3.2.3.6.C The present design does not include the required degraded voltage protection
and auto return to standby.

HPCS-52 X 3.2.3.3 The vendor print file for TR 4-4] contains two contradicting drawings.

HPCS-53 X ' 3.2.3.3 No fault duty calculation was provided for MC-4A.

**‘inding

0 - Observation .

aits At V=213 A

. : *Cofresponds to Report Sgn Number




LIST OF POTENZIAL FINDING REPORTS
(P y of 13)

** F - Finding
0 - Observation
NV - Not Valid

PFR No. CTassification** Review Areax Description
F 0 W = —

HPCS-54 X 3.2.6.3 One of the bolts is missing from the HPCS pump grounding lug connection.

HPCS-55 X 3.2.3.7.A There is an equipment piece number discrepancy between FSAR Table 6.2-16 and
B&R Drawing M520 for several valves.

HPCS-56 X 3.2.5.2.8 Local pipe stress from a welded attachment lug for pipe support 910-N was not
calculated adequately.

HPCS-57 X 3.2.5.2.A Miscellaneous errors exist in the design calculation for pipe support HPCS-66.

HPCS-58 X 3.2.5.1.8 There is an error in the piping design guide.

HPCS-59 X 3.2.5.1.8 Calculation 8.14.64A does not correctly calculate the fuﬁctional,capabi]ity
stress of the piping system.

HPCS-60 X 3.2.5.1.8 The pipe crack evaluation appears to be incomplete for BRI Calculation
8.14.64A.

HPCS-61 X 3.2.5.1.8 Tne displacement summaries for branch pipe connections do not include
rotations.

HPCS-62 X 3.2.5.1.8 The load data source for chugging, SRV and LOCA jet direct loads are not
referenced in BRI calculation 8.14.64A.

HPCS-63 X 3.2.5.1.8 There are documentation problems with seismic analysis input calculations for
BRI Calculation 8.14.64A.

HPCS-64 X 3.2.5.1.8B Improper revisions were made to support load tables in BRI Calculation
8.14.64A. )

- HPCS-65 X 3.2.5.1.8 Tne thermal displacements at branch connections were not correctly summarized.
HPCS-66 X 3.2.5.1.B Support design loads were incorrectly reported for HPCS-910N in BRI

Calculation 8.14.64A.

*Corresponds to Report Section Number



L1ST OF POTENTIAL FINDING REPORTS
(Page 6 of 13)

PFR No. Classification** Review Area* Description
P oUW

HPCS-67 X 3.2.5.1.8 Errors were found in revised thermal expansion computer runs in BRI
Calculation 8.14.64A. :

HPCS-68 X 3.2.5.1.8 Some stress intensification factors were not included in the stress analysis
in BRI Calculation 8.14.64A.

HPCS-69 X 3.2.5.1.8 An incorrect mass was used in the computer model of valve HPCS-V-15.

HPCS-70 X 3.2.5.1.8 The physical properties of HPCS-V-15 used in the -computer model did not come
from the referenced drawings.

HPCS-71 X 3.2.5.1.8 Various errors were made in the thermal expansion analysis in BRI Calculation
8.14.64A.

HPCS-72 X 3.2.5.1.8 Emergency condition temperatures were not considered in the thermal expansion
analysis in BRI Calculation 8.14.64A.

HPCS-73 N.A. This number was not used.

HPCS-74 X 3.2.5.1.A Valve nozzle end loads and accelerations are not eva]uated per requirements
of the ECD.

HPCS-75 N.A. This number was not used.

HPCS-76 N.A. This number was not used.

HPCS-77 X 3.2.5.1.A The SSE response spectra for mass point 40 (BRI Calculation 8.14.82) is not
included in referenced document.

HPCS-78 X 3.2.5.1.A The stress index, C2, used for the 3/4" elbowlet is lower than that required
by ASME Section I!I.

HPCS-79 X 3.2.5.1.A An additional weight of 1047 pounds was added to the 12" HPCS-V-5.

HPCS-80 X 3.2.5.1.A HPCS-V-76 was modeled using a weight 400 pounds less than the drawings

**‘inding

0 - Observation
NV -« Not Valid

indicate.

. *Corresponds to Report S.n Number
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LIST OF POTENZIAL FINDING REPORTS ,
(r A of 13) Q

PFR No. Classification** ~ Review Area* Description
L'

HPCS-81 X 3.2.5.1.A Incorrect scales were used for ADLPIPE response spectra input.

HPCS-82 X 3.2.5.2.D0 Thermal loads used for design of HPCS-52 do not match those in the applicable
pipe calculation.

HPCS-83 X 3.2.5.1.C Elbow dimensions used in the analysis of small bore line DE-1738-1 are in
error.

RFW-1 X 3.4.6.3° RFW-TE-41A had been improperly terminated in the field.

RFW-2 - X 3.4.4.3.8 RFW line "A" temperature element installed orientation does not correspond to
orientation shown on pipe isometric.

RFH-3 X 3.4.6.3 Thé signal cable for RFW-TE-41A was incorrectly labeled.

RFW-4 X 3.4.4.3.D The wrong type of flow element was selected for RFW-FE-15.

RFH-5 X 3.4.4.1 RFW-V-32A was not specified to pe testable with low pressure air as required
by 10CFR50 Appendix J.

RFH-6 X 3.4.4.1.8 The feedwater heater relief valve capacity is not sufficient to provide
relief for all hypothetical events.

RFH-7 X 3.4.4.2.A Motor operator for RFW-V-65 is supplied with Class 1E power per
PED 218-E-2858 but Drawing E-528, Sheet 27 has not been updated.

RFH-8 X 3.4.6.3 The air operator extension shaft of RFW-V-32A interferes with RWCU inlet line
to header "A".

RFW-9 X 3.4.4.3.C égﬁossggkencies are noted on the elementary and other electrical drawings for

RFW-10 X 3.4.4.3.D Upstream straight piping section length for RFW-FE-1A is insconsistent with
ECD requirements.

RFH-11 X 3.4.4.3.D

** F - Finding
0 - Observation
NV - Not Valid

Downstream straight piping length requirements for RFW-FE-1A is inconsistent
with the ECD. “

*Corresponds to Report Section Number
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LIST OF POTENTIAL FINDING REPORTS .
(Page 8 of 13)

0 - Observation

PFR No. Classification** Review Area* _Description
F o W

RFW-12 X 3.4.4.3 Connecting pipe size and pressuré loss documentation inconsistencies are
noted for RFW-FE-1A. ’

RFW-13 =~~~ X '3.4.4.3 7 RFW-FE-1A is not installed as shown on GE drawings.

RFW-14 X 3.4.4.3 System flushing and protection screening for RFW-FE-1A is not installed.

RFH-15 X 3.4.6.3 The RFH-FE-JA pressure tap configuration -and connections are not installed
per manufacturers recommendations.

RFH-16 X 3.4.4.3.D RFY-FE-1A calibration curve anomolies. )

" RFH-17 X 3.4.6.3 RFW-DPT-803A signal loop wiring and instrument rack tubing runs are not

labeled in accordance with contractor requirements.

RFH-18 X 3.4.3.4 Documentation inconsistencies were found in the review of RFW-V-32A

. containment isolation requirements. .

RFW-19 X 3.4.3.4 Loss of signal lock-up interlocks for RFW-DT-1A, DT-1B and-FCV-10 have not
been implemented in accordance with GE recommendations.

RFW-20 X 3.4.3.4 The BRI elementary diagram does not show the requiféd interlock between
V-1128 and DPS-4.

RFH-21 X 3.4.4.1.8 Control valve cavitation problems exist with some valves.

RFW-22 X 3.4.4.1.8 There are inconsistencies and design input errors in the sizing calculation
for RFW-FCV-15.

NL-1 X, 3.4.5.3 Vegdgg approved nozzle loads did not include flange deadweights for RFW-P-1A
an .

RHR-1 X 3.3.4.3.C A1l required cable types were not listed in Class 1E list.

RHR-2 X 3.3.3.1.C The BRI wiring design for several RHR valves did not follow GE requirements.

fald Finding , *Corresponds to Report S‘n Number

NV - Not Valid
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LIST OF POTENLIAL FINDING REPORTS
e (P of 13)- Q

PFR No. Classification** Review Area* Description
A )

RHR-3 X - 3.3.3.5 Containment isolation valve limit switches prematurely indicate valve closure.

RHR-4 X 3.1 ' FSAR jncorrectly states that seismic reevaluation is supplemented by
NUREG-0800.

RHR-5 X 3.1 No design requirement was found to match FSAR commitment for vertical cable
tray run fire breaks. :

RHR-6 X 3.3.3.4 RHR-FC -64B was not included in the remote shutdown system design as required
by specification 22A3085. .

RHR-7 X "3.3.3.4 Remote shutdown system design specification 22A3085, Para. 4.1.1 is not met
in that a new common point was created. .

RHR-8 X 3.3.3.3 BRI drawing E503-8, Rev. 23 shows RHR-P-3 in Division B instead of Division 2.

RHR-9 X 3.3.3.1.C The GE documentation for RHR-V-3B tnrottling are contradictory.

RHR-10 X 3.3.3.1.D . The second level undervdltage relays will cause bypass of the 115 kV source

) . and will lockout the shed ESF loads.

RHR-11 X 3.3.3.1.0 Feeder loads for MC-7BB and 7BA are missing from the MC-7B load calculation.

RHR-12 X 3.3.3.1.0 Feeder circuit breaker for MC-7BB may be set too low.

RHR-13 X 3.3.4.1.A There is a discrepancy in-the RHR-FCV-64 operating time specifications.

RHR-14 X 3.3.4.2.A RHR-F1S-108 is overranged.

RHR-15 X 3.3.3.1.D V-4B is missing from Drawing E528-36; V47B is missing from E528-37. Fuse

and thermal overload sizes are not included -
RHR-V-48 and RHR-V-47B uded on the E-528 drawing for

RHR-16 X 3.3.4.3.C The voltage drop from E-SL-81 to MC-8BB is larger than the 3% recommended by
BRI criteria.

** £ -~ Finding . *Corresponds to Report Section Number
0 - Observation :

NV - Not Valid




LIST OF POTENTIAL FINDING REPORTS
(Page 10 of 13)

0 - Observation
NY o Nok YUalsd

PER No. Classification** Review Area* Description
P O W
RHR-17 X 3.3.4.2.A RHR-FT-1 impulse lines are not routed as shown with the flow diagram.
RHR-18 X 3.3.4.2.8 The documentation (GE) for. RHR-FI-5 does not agree with the installed
- instrument indicating scales.

RHR-19 X 3.3.4.8 RHR-M0-24B and 64B were ordered specifying the wrong environmental class.

RHR-20 X 3.3.4.1.C A cavitation check was not included in BRI Calculation 5.17.13 for RHR-R0O-1B.

RHR-21 X 3.3.4.1.C A cavitation check was not included in BRI Calculation 5.17.26 for RHR-RO-3B.

RHR-22 X 3.3.4.3.C Cable 2M8BA-20 is not sized for derated conditions.

RHR~23 X 3.3.5.2.B Heat exchanger drawings do not match the calculations.

RHR-24 X 3.3.5.2.B Heat exchanger installation does not reflect the calculation and installation
specification requirements.

RHR-25 X 3.3.5.2.8 Due to increased loadings, the anchor bolt analysis is incomplete.

RHR-26 X 3.3.5.2.A The original calculations were not updated or referenced to supporting
calculations. .

RHR-27 X 3.3.5.2.A A buckling analysis was not performed as required by design criteria.

RHR-28 X 3.3.5.2.A The anchor bolt analysis for the upper lateral supports is incomplete.

- RHR-29 X 3.3.5.2.A Assumed future (design) hanger loads must be verified against the actual

hanger loads.

RHR-30 X 3.3.4.3.A Motor starters and TR-8-81 are subjected to over voltages (SM-8 side of the

: 480 V system).

RHR-31 X 3.3.4.3.8 Documentation discrepancies for the fuse and overload heater sizes for three
valves were noted.

RH N.A. To be inclu in Pipe and Support Addendum. .

*% -inding ) *Corrésponds to Report SeWn Number




LIST OF POTENTIAL FINDING REPORTS
T of 13) Q

PER No.  Classification**

Review Area* Description
F 0 W

RHR-33 X 3.3.6 Lugs on the heat exchanger are not shimmed per the GE specifications.

RHR-34 N.A. This number was not used.

RHR-35 X 3.3.4.3.A Fuse/circuit breaker coordination information is missing.

EQ-1 X 3.5.5.2 - HPCS-M0-4 is not listed in QID file identified on the Class 1E list.

EQ-2 X 3.5.5.2 The QID file referenced for HPCS-R0-4 did not contain the required design
certification documentation. -

EQ-3 X 3.5.5.1 QID file for HPCS-42-4A7C does not include required qualification data.

EQ-4 X 3.5.5.2 There is no in-situ pull/deflection operability test record for
valve RHR-FCV-64B in the QID file.

EQ-6 N.A. Number not used.

Eg-7 X 3.5.5.6 Confirmation is required for existence of low pressure isolation alarm and
procedure to isolate auxiliary steam system.

EQ-8 N.A. Number not used.

EQ-9 X 3.5.5.2 The dynamic qualification ]evels'identified in the QID file for HPCS-LS-2A
are less than the required inputs.

EQ-10 X 3.5.5.6 Computer runs for the HVAC cooldown phase of HELB environments are not
"documented in the calculation file.

EQ-11 X 3.5.5.6 EQ environment calculation predicts peak pressures across RWCU heat exchanger

** F -~ Finding
0 - Observation
NV - Not Valid .,

room {R510) walls exceeding FSAR design values.

*Corresponds to Report Section Number




LIST OF POTENTIAL FINDING REPORTS

(Page 12 of 13)

PFR No. Classification** Review Area* Description
P o W
EQ-12 X  3.5.5.6 Subcompartment pressure analysis does not consider a door in Room R408.
EQ-13 X 3.5.5.6 Non-conservative isolation valve closure characteristics assumed in RCIC line
- break analysis.
£EQ-14 X 3.5.5.6 A non-conservative time delay was 'assumed for generating RHCU break isolation
: signal. ’

EQ-15 X 3.5.5.6 HELB calculations for EQ profiles did not specifically address single failure
criteria.

€Q-16 X 3.5.5.6 Normal HVAC ductwork may not retain its integrity to support post-HELB
cooldown. : :

£Q-17 X 3.5.5.1 There are discrepancies between the model numbers on the Class 1E/SRM lists

- and the installed components.
FpP-1 - X 3.5.3.3 Several dedicated cables that require protection were not listed in the E-948
. cable tray node summaries.

Fp-2 X 3.5.3 Thermolag fire barrier is applied to an empty tray that is not required to be
lagged.

FP-3 X 3.5.3 Cable spreading room pentration curbs shown on M-576 are not shown on 5-906.

FP-4 X 3.5.3.2 Note 7 on M521 SH2 should not apply to RHR-V-40,

WL-1 X 3.5.6.2 Main steam tunnel north wall 1bad combinations are not verified.

HL-2 X 3.5.6.2 FSAR criteria incorrectly applied to the main steam tunnel north wall

' deflection calculation.
WL-3 X 3.5.6.1 Attachment loads were not considered in BRI design calculation for the main

**.Finding

0 - Observation
attl = “MaAbF =21

steam tunnel north wall.

. *Corresponds to Report Sgn Number




, LIST OF POT L FINDING REPORTS
9 i3 of 13) Q
PFR 6. Classification** Review Area* Description

LA 1)

WL-4 X 3.5.6.2 Main steam tunnel north wall minimum reinforcing steel inconsistent with
FSAR. The minimum reinforcing steel ratios used in the main steam tunnel are
not consistent with FSAR descriptions but do meet AC1 318-1971 requirements.

WL-5 X 3.5.6.2 Jet impingement load factors were not properly considered in calculating the

) dynamic loading of the main steam tunnel north wall.

PB-1 X - 3.5.4.1.8 Material allowables used for approval of loads and/or stresses for PHS-2-1
are not traceable.

PB-2 X 3.5.4.1.C Field walkdown of HPCS pipe break location identified more potential targets
than those cited in the B&R calculation. )

PB-3 X 3.5.4.1.D0 Post-accident damage sequence differs from that postulated in the original
B&R calculation.

PB-4 X 3.5.4.1.8 As-built strut size is smaller than the size specified in BRI calculation
8.01.52.

PB-5 N.A. Number not used.

PB-6 X 3.5.4.2.8 Field walkdown of RWCU pipe break location identified more potential targets
than cited in the BRI calculation.

pB-7 X 3.5.4.1.E Process deficiencies in potential target resolution were noted.

** F - Finding
0 -~ Observation
NV - Not Valid

*Corresponds to Report Section Number
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SECTION A - REQUIREMENTS REVERIFICATION
A.1 Mechanical

A.1.1 Specifications

BRI Documents:
B & R Engineering Criteria Document, Rev. 11.

B & R Tech. Memos 443, Rev. A; 526, Rev. A; 308, 667, 1010, 148,
156, 653, 776, 785, 845. -

General Electric Documents:
22A1843, HPCS System Design Specification, Revision 4,
22A1843AU, HPCS System Design Specification Data Sheets, Revision
731€931, P&iD - HPCS System, Revision 7.
731E932AD, Process Diagram - HPCS System, Revision 3.
731E950AD, Flow Control Diagram - HPCS System, Revision 2.

GEK-71334, Hanford 2 Operation and Maintenance Instruction HPCS
System, July 1978.

22A3095, Pressure Integrity of Piping Design Specification.

22A3095AD, Pressure Integrity of Piping Design Specification Data
Sheet.



22A3790, System Design Pressures Design Specification. .
22A3062, Mechanical Codes and Standards Design Specification.

22A2625, System Criteria and Applications for Protection Against
Dynamic Effects of Pipe Break Design Specification.

22R2988, Separation Criteria, Revision 6.

22A74l§, Separation Criteria, February 1981.
3316-031; Instruc%ion Manual - HPCS Diesel Generator.
21A865?, Rev. 3, Val;es.

21A8658, Rev. 1, Electric valve actuaters.

21A9347AF, Rev. 1, Instrumentation and Electric equipment.

22A2625, Rev. 1, Protection against pipe whipa

22A2702A8, Bev. 1, Seismic design.

22A2817, Rev. 3, Residual heat removal.

22A281?AY, Rev. 0? Data sheet for 22A2817.

?2A300}, Rev. 1, Testability of instrumentation and controls.
22A3008, Rev. 5, Equipment environmental data.

22A303§, Rev. 1, Process instrumentation.

22A3062, Rev. 2, Mechanical codes and standards.




22A3095AD, Rev. 1, Datarsheet for 22A3095.

22A3730, Rev. 0, RHR heat exchanger.
22A3730AB, Rev. 0, Data sheet for 22A03730.
22A3797, Floor response spectra.

22A5267, Rev. 1, Regu1at9ry reqdirements;
22A7416, Rev. 1, Electrical separation.
21A8658, General Requirements MOV Actuation.
22A2703E, Radiatiop Sourﬁes.

22A2703F, Radiation Sources.

22A2707, Water Quality.

22A2708, Water Sampling.

22A2710, Standby AC Power.

22A2711, Plant DC Power.

22A2719AB, RFP Turbine Responses.

22A2719, FW Flow Measurement and Control.

22A2800, hated Steam OQutput Curve.

22A2801, GE Reactor System Heat Balance Rated.



22A2802, GE Reactor System Heat Balance - 105% Rated.
22A2887, Nuclear Boiler System.
22A2907, Feedwater Control System.
22A3061, Rev. 0, Electrical Codes and Standardg.
‘ 22A3790, Feedwater System Description.
22A3046, Rev. 1, Core Sténdby Cooling System Network.

A.1.2 Westinghouse -Thermal Performance Data

AB095-1554, 1205849 KW, Maximum Calculated Not Guaranteed
AB095-1555, 115745 KW, Maximum Guaranteed

AF111-0330, No. 5 Extraction

AF111-0331, No. 6 Extraction

AE111-0572, Nos. 4 and 5 Extraction Zone Enthalpy
AE111-0573, No. 6 Extraction Zone Enthalpy

A.1.3 Codes and Standards

ASME Boiler and Pressure Vessel Code, 1971 Edition with Addenda
through Winter 1973.

ANSI-B.31.1, Power Piping Code, 1973 Edition with Addenda through
Winter 1973.




/ o AISC Manual of Steel Construction, Seventh Edition, 1970.

WNP-2 FSAR with Amendments through 26, November 1982, Sections 1.2,
3.1, 3.2, 3.5, 3.11, 5.2, 6.1, 6.2, 6.3, 9.5, Appendix F, 14.2.

“. .o
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A.g Instruments and Controls (Generic Design Requirements Applicable to
HPCS, RHR and RFW Systems)

A.2.1 Specifications

BRI Documents:
BRI Design Criteria, Section G "Instrumentation and Control".
Paragraphs 4.0, 4.4, 6.0, 7.4.2, Page G-45, Paragraph 2,
Paragraph 7.4.1 ‘

General Electric Documents:

22A3039, Rev. 1, March 26, 1973, "Process Instrumentation".
Sections: Paragraph 4.3.4.2.

22A3061, Rev. 0, September .3, 1971, "Electrical Codes and Standards".
22A3062, Rev. 0, March 10, 1971, "Mechanical Codes and Standards".

22A3095, Rev. 0, July 17, 1972, "Pressure Integrity of Piping and
Equipment Pressure Parts". Sections: Paragraph #A3.3

22A3790, Rev. 0, May 31, 1973, "System Design Pressures".

22A3059, Rev. 1, November 6, 1972, “"Definition of Piping Interfaces
- Reactor Coolant Pressure Boundary".

22A2702A, Rev. 1, January 7, 1971, "Seismic Design" Design
Specification.

21A8696, Rev. 0, May 10, 1971, “Seismic Requirement for Class I
Instrumentation®. :



21A8658, Rev. 1, May 17, 1971, "General Requirements for Motor . “*
Operated Valve Actuators". Purchase Requisition.

22A3008, Rev. 5, April 8, 1977, "BWR Equipment Environmental
Interface Data”. Sections: Paragraph 3.1, 3.2, 4.1, 4.2, and 4.5.

22A3095 AD, Rev. 0, September 26, 1973, "Design Requirements for
Pressure Integrity of Piping and Equipment Pressure Parts - Data
Sheet".

22A2718, Rev. 5, April 10, 1974, "Special Wire and Cable".

22A3067, Rev. 2, October 12, 1972, "Mechanical Equipment
Séparation“. Paragraph 4.5

22A7416, Rev. 0, "Electrical Equipment, Separation for Safeguards
System". Specification February 19,. 1982.

22A2988, Rev. 6, June 20, 1975, "Electrical Equipment; Separation .
for Safeguards Systems". Plant Requirements. Paragraphs: 4.3.3.1,
4.3.3.1.1, 4.3.3.1.2, SHT 10 Table 1V, 4.4.1, 4.4.3, 4.4.3.4, 4.4.4,

SHT 17, Table 3.

22A2625, Rev. 2, March 9, 1973, “"Dynamic Effects/Pipe Break".
Design Guide. .

A.2.3 Contracts

Contract 42 Tech. Spec. Div. 15

s

Contract 215 Tech. Spec. Div. 50

i
Contract 220 Tech. Spec. Div. 50 Page 50A-16, Page 50A-34A,
Page 50A-37, 38




/ 0 A.3 RHR System - Design Requirements (I&C Section)

A.3.1 Specifications

BRI Documents:
Engineering Design Criteria, Section G
General Electric Documents:

22A2817, Rev. 3, November 27, 1973, “"Residual Heat Removal System -
System Design Specification", Section 4.3, 4.1.2, 4.1.2.4, 4.5.

22A2817AY, Rev. 0, October 31, 1974, "Residual Heat Removal System -
System Design Specification - Data Sheet®, Sections 2.1, 4.4, and

4 .60
. 22A3008, Rev. 5, April 8, 1977, "BWR Equipment Environmental
Q Interface Data".

22A3041, Rev. 1, March 14, 1971, “Essential Components".

22A3185, Rev. 1, February 4, 1975, "Piping Interfaces".

22A2711, Rev. 3, January 9, 1974, "Plant D-C Power". 7 -
? 22A2718, Rev. 5, April 10, 1974, "Special Wire and Cable".

22A7416, Rev. 0, March 3, 1982, "Electrical Equipment, Separation
for Safeguards System". )

22A3007, Rev. 1, December 1, 1971, "Engineering Safeguards Systems,
Criterion for Testability of Instrumentation and Controls*.




22A3061, Rev. 0, September 3, '197], "Electrical Codes and Standards". 0

22A3067, Rev. 2, October 12, 1972, "Mechanical Equipment Separation”.
22A2710A, Rev. 7, September 9, 1974, "Standby A-C Power".

22A3095, Rev. 0, July 17, 1972, "Pressure Integrity of Piping and
Equipment Pressure Parts".

22A3095AD, Rev. 0, September 26, 1973, "Design Requirements for
Pressure Integrity of Piping and Equipment Pressure Parts - Data
Sheet". ) '

20A4756, Rev. 1, December 28, 1970, "Logic Symbols".

22A3059, Rev. 1, November 6, 1972, "Definition of Piping Interfaces
Reactor Coolant Pressure Boundary".

-22A2707, Rev. 5, May 28, 1974, "Water Quality". '
22A274§, Rev. 1, June 24, 1975, "Cleaning of Piping and Equipment".
22A3790, Rev. 0, May 31, 1973, "System Design Pressures”.

22A3039, Rev. 1, March 26, 1973, "Process Instrumentation®. .

MPL A62-4310, "Qualification Testing of Instrument and Control
Devices Classified as Essential.

21A8696, Rev. 0, May 10, 1971, "Seismic Requirements for Class I
Instrumentation". Sections SHT 2, 3.

22A3062, Rev. 2, March 10, 1971, "Mechanical Codes and Industrial
Standards".



J

()’P r‘ 22A3746, Rev. 1, January 21, 1974, "System Design Specification -
5 Local Instrument Panels".

4 22A2702A.
A.3.2 Contracts
Contract 42,
Contract 58,
Contract'59,

Contract 59,

Contract 215, Division 50

0 Contract 218, Division 50

Contract 220, Division 50

Division 15, Sections 15A, B, and C

Division 50

Division 16, Section 16A

Division 50

A-10
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A.4H HPCS System - Design Requirements (I & C Section)

A.4.1 Specifications

BRI Documents:
Engineering Design Criteria, Section G, Pa;agraph 4.0, 4

General Electric Documents:
22A1483, Rev. 4, February 19, 1974, "High Pressure Core Spray
System", Sections 3.1, 3.2, 3.3, 4.3.1, 4.3.1.2, 4.3.1.3, 4.3.1.5,
4.5,

731E932AD 11 P&ID, HPCS System", SHTS 1 and 2.

22A3039, Rev. 1, March 26, 1973, "Process Instrumentation" System
Design Specification. ‘

22A3061, Rev. 0, September 3, 1971, "Electrical Codes and Standards".
22A3062, Rev. 2, March 10, 1971, "Mechanical Codes and Standards".

22A3095, Rev. 0, July 17, 1972, "Pressure Integrity of Piping and
Equipment Pressure Parts", Section 4, Table A.

22A3790, Rev. 0, May 31, 1973, "System Design Pressures".
22A3059, Rev. 1, June 24, 1975, “Cleaning of Piping and Equipment”.

22A1483AU, Rev. 4, August 13, 1979, "High Pressure Core Spray
System”, Design Specification Data Sheet.

A-11



22A8696, Rev. 0, May 10, 1971, "Seismic Requirements for Class I .
Instrumentation®, Sections: SHTS 2, 3. i

A.4.2 Contracts:
Contract 42 Tech. Spec. Div. 15

Contract 215 Tech. Spec. Div. 50

Contract 220 Tech. Spec. Div. 50

3
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(Q A.5 RFW System - Specific Design Requirements (I&C Section)

A.5.1 Specifications
BRI Documents:h

Engineering De;ign Criteria, Section G
General Eiectric Documents:

22A2907, Rev. 3, March 28, 1974, “Feedwater Control System (Steam
Turbine Driven Reactor Feed Pumps)“, System Design Specification,
Sections 5.3, 4.3.2.2, 3.1.3.2, 3.3, 4.3.2.

22A2907AB, Rev. 1, August 16, 1971, "Feedwater Control System (Steam
Turbine Driven Feed Pumps)" Design Specification, Section 4.1.3.

22A2719, Rev. 2, June 15, 1973, "Feedwater Flow Measurement and
Control" Specification, Section 4.4.1.1.-

22A2719AB, Rev. 0, July 26, 1971, “Feedwater Flow Measurement and
Control"” BWR Plant Requirements, Section 2.3.

22A3790, Rev. 0, May 31, 1973, "System Design Pressures".

22A2887, Rev. 6, January 29, 1979, "Nuclear Boiler System", Design
Specification.

22A3095, Rev. 0, July 17, 1972, "Pressure Integrity of Piping and
Equipment Pressure Parts", Sections: SHT 10, D2, SHT 95, SHT 90,
91; Table I, SHT 98 Comment #1.

238X241AD, Rev. 9, “"Feedwater Control System - Master Parts List".

A-13



DL8O7E160TC, Rev. 0, June 15, 1978, "Device List and System
Elementary Diagram--Feedwater Control System".

22A3041, Rev. 1, March 14, 1972, "Essential Components", Design
Specification.

239X241AD, Rev. 9, "Feedwater Control System (Turbine)" Master Parts
List.

\

PL368X482, Rev. 7, "Reactor Feedwater Document List".

22A3095AD,_Rev. 0, September 26, 1973, "Design Requirements for
Pressure Integrity of Piping and Equipment Pressure Parts - Data
Sheet", Sections: SHT 20 A2.1, SHT 98 Paragraph C.

22A3059, Rev. 1, November 6, 1972, "Definition of Piping Interfaces
- Reactor Coolant Pressure Boundary".

22A2707, Rev. 5, May 28, 1974, "Water Quality. .

22A288§AB, Rev. 4, "Nuclear Boiler System--REVAB" System Design
Specification.

22A86796, Rev. 1, March 7, 1978, “"Seismic Requirements for Essential
Instrumentation", Purchase Specification, Sections: SHT's 2, 3. -

21A8657, Rev. 3, May 20, 1975, "General Requiréhenté for Valves".

22A2988, Rev. 6, June 20, 1975, "Electrical Equipment, Separation
for Safeguards Systems". Plant Requirements, Paragraphs: 4.3.3.1,
4,3.3.1.1, 4.3.3.1.2, SHT 10 Table IV, 4.4.1, 4.4.3, 4.4.3.4, 4.4.4,
SHT 17 Table 3.
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,,‘ 22A3067, Rev. 2, October 12, 1972, "Mechanical Equipment
Separation”, Paragraph 4.5.

22A2271AS, Rev. 1, November 30, 1978, “"Preoperational Test Program“,
Pre-op Test Specifications.

22A3838, Rev. 1, March 8, 1976, "Recommended Prerequisites for
Pre-Operational Testing". Preoperational Test Specification.

A-15







,‘ A.6 Electrical

A.6.1 Specifications

BRI Documents:
EB&R Engineering Criteria Document, Rev. 11, March 16, 1982, Plus
Project Criteria Advance Changes dated up to November 1, 1982,
Sections D and F.

T-330, Rev. N/A, June 28, 1972, "Medium Voltage Switchgear Basis".

TM-427, Rev. 1, February 21, 1973, "Control and Secondary Wiring
Internal to Swiftchgear, Panels, and Similar Enclosures".

TM-443, Rev. A, March 29, 1973, "Systems Description, High Pre‘ssuﬂre
Core Spray System".

‘ ™-510, Rev. N/A, May 3, 1973, "Motor Control Center Basis".

T™™-526, Rev. A, June 28, 1973, System Description, Residual Heat
Removal System".

=671, Rev. N/A, July 5, 1974, “Contract #2 - PVC Cables".
TM-990, Rev. 1, March 11, 1977, "MCC - PCU Insulated Control Wiring".
TM-1129, Rev. N/A, August 11, 1978, "Class 1E Motor Operated Valves".

System Description #72, Rev. 0, September 25, 1975, "Feedwater
System".

EM-79-006, Rev. N/A, January 2, 1979, "MCC Master List".

A-16 -



General Electric Documents:

21A8658, Rev. 1, May 17, 1971, "General Requirements for Motor
Operated Valve Actuators - Purchase Specification".

21A9222, Rev. 2, January 11, 1974, "Electric Motors, General -
Purchase Specification”.

21A9222DM, Rev. 5, December 14, 1979, "Motors, Vertical (RHR) -
Purchase Specification".

22A1483, Rev. 4, February 19, 1974, "HPCS System - Design
Specification".

i

22A1483AU, Rev. 4, August 13, 1979, "HPCS System - Data Sheet".

22A2710A, Rev. 7, September 9, 1974, “Standby AC Power - BWR
Requirements™.

22A2711, Rev. 3, January 9, 1974, "Plant DC Power - Design
Specification”.

22A2817, Rev. 3, November 27, 1973, "RHR System - Design
Specification".

22A2817AY, Rev. 2, October 31, 1974, "RHR System - Data Sheet".

22A3008, Rev. 5, April 8, 1977, "BWR Equipment Environmental
Interface Data - Design Specification".

22A3038, Rev. 6, February 5, 1979, "Motor List, Electric - Design
Specification".

A-17




22A3061, Rev. 0, September 3, 1971, "Electrical Codes and
Standards - Design Specification®.

22A5267, Rev. 1, May 2, 1979, "Regulatory Requirements and
Industrial Standards - Design Bases".

22A7416, Rev. 0, February 19, 1981, "Electrical Equipment,
Separations for Safeguards Systems - Plant Requirement".

22A2907, Rev. 3, March 28, 1974, "Feedwater Control System - Design
Specification".

22A2907AB, Rev. 1, August 16, 1971, "Feedwater Control System - Data
Sheet".

A.6.2 Supply System Documents

Supply System EDI-4.8, Rev. 0, September 22, 1981, “"Acceptance
Criteria for WNP-2 Safety Related Equipment Qualification".

A.6.3 Contracts
Contract #35, Sect. 15A, “"Miscellaneous Pumps and Motors".
Contract #1A, Sect. 15A, "Nuclear Valves". .
Contract #418, Sect. 15A, "Nuclear Valves".
Contract #47A, Sect. 16A, “"Medium Voltage Switchgear".
Contr;ct #49, Sect. 16A, "Motor Control Centers". .

Contract #62A, Sect. 16A, "Electrical Cable".
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Contract #62B, Sect. 16A, "Electrical Cable".

Contract #62C, Sect. TP, "Electrical Cable". )

Contract 218, Sect. 16A, "Electrical Installation".

.
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A.7.1

IO A.7 Engineering Mechanics

Specifications

BRI Documents:

PSDG M400 through M411 - "Pipe Support Design Guide and Work
Procedures” for WNP-2, Sections M400 through M411, Rev. 7, 9/16/82.

Burns and Roe, Inc. Design Guide, Rev. 0 (For piping stress analysis

only, WNP-2).

™ 429 - B&R, Inc. Technical Memorandum No. 429, "Piping Loads on
Equipment®, 12/19/72.

™ 443 - B&R, Inc. Technical Memorandum No. 443, "System Descrip-
tion High Pressure Core Spray System", Rev. A, 5/4/73.

TM 482 - B&R, Inc. Technical Memorandum No. 482, "Seismic Loading
for Class II Seismic Piping", 3/23/73 .

™ 1181 - B&R, Inc. Technical Memorandum No. 1181, "SRV Discharge
Loads: Drywell®, 9/17/80 .

T™ 1223 - B&R, Inc. Technical Memorandum No. 1223, "Annulus
Pressurization --- Building Response", 2/17/81.

TM 1226 - B&R, Inc. Technical Memorandum No. 1226, "Piping System
Evaluation for Hydrodynamic Loads", Rev. 2, 10/30/81.

T 1237 - B&R, Inc. Technical Memorandum No. 1237, "Chugging Loads",

7/1/81.

Engineering Criteria Document, Rev. 11, 3/16/82.
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TM 1240 - B&R, Inc. Technical Memorandum No. 1240, “"Functional '
Capability Criteria for WNP-2 Piping", Rev. 1, 2/2/82.

T™ 1248 - B&R, Inc. Technical Memorandum No. 1248, "LOCA Chugging
Loads on WNP-2 Submerged Structures®, 11/25/81.

™ 1253 - B&R, Inc. Technical Memorandum No. 1253, "SRV Loads:
Displacements", 1/13/82.

™ 1254 - B&R, Inc. Technical Memorandum No. 1254, "SRV Discharge
Loads ;' Wetwell".

™ 125? - B&R, Inc. Technical Memorandum No. 1257, "Structural
Respon§e Spectra", 3/5/82.

™ 1263 - B&R, Inc. Technical Memorandum No. 1263, "Hydrodynamic
Loads to be Used for the DAR, Rev. 3 Assessment", 4/20/82.

™ 1059 - B&R, Inc. Technical Memorandum No. 1059, "Load Capacity of G
Primary Containment Weld Pads", Rev. 1, 1/31/78.

1

™ 1085 - B&R, Inc. Technical Memorandum No. 1085, "Pipe Break
Outside of Containment - Structural Effects", 4/6/78.

™ 1020 - B&R, Inc. Technical Memorandum No. 1020, "Regulatory Guide ‘
1f46; Recommendation Concerning Implementation", Rev. 1, 10/19/77.

™ 1151 - B&R, Inc. Technical Memorandum No. 1151, "Criteria for
Pipe Break and Missile Redundancy Evaluation Outside Primary
Containment", 6/27/79.

™ 1210 - B&R, Inc. Technical Memorandum No. 1210, "Statistically
Deriveq Allowables for Expansion Bolts", 10/17/80.

l Y
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™ 1271 - B&R, Inc. Technical Memorandum No. 1271, "QC II Equipment
Nozzle Allowable Loads", 6/14/82.

DWG M520 - B&R, Inc. Drawing No. M520, "Flow Diagram, HPCS and LPCS
Systems, Reactor Building", Rev. 27. ‘

DWG M521 - B&R, Inc. Drawing No. M521, "Flow Diagram, Residual Heat
Removal System", Rev. 35.

DWG M200-112 - Drawing “"Residual Heat Removal System", Rev. 4.
DWG M200-150 - Drawing "Residual Heat Removal System", Rev. 7.
General Electric Documents:

22A1483 - General Electric Design Specification, "High Pressure Core
Spray System", Rev. 4, 2/19/74.

22A2817 - General Electric Design Specification, "Residual Heat
Removal System", Rev. 3, 11/27/73.

22A2887 - General Electric Design Specification, "Nuclear Boi{er
System", Rev. 6. '

22A3790 - General Electric System Design Specification, "System -
Design Pressures”, Rev. 0, 5/31/73.

22A3797 - General Electric Design Analysis, "Floor Response Spectra,
Primary Containment", Rev. 1, 5/22/75.

761E428 - Heat Exchanger Qutline Drawing, Rev. 2.

NEDO 21061 - General Electric Report, "Dynamic Forcing Functions
Information Report", Rev. 3.
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22A3095AD - General Electric Data Sheet, "Pressure Integrity of
Piping and equipment Pressure Parts", Rev. O.

22A3170 - General Electric Certified Design Specification, "Piping,
Main Steam and Recirculation”, Rev. 0.

731E932 Drawing - Process Diagram and Data Sheet for HPCS System,
Rev. 3.

731E966 Drawing - Process Diagram and Data Sheet for RHR System,
Rev. F. :

A.7.2 Supply System Documents

Report WPPSS-74-2-R3 - Protection Against Pipe Breaks Outside
Containment. :

Report WPPSS-74-2-R1 - Protection Against Pipe Breaks Inside
Containment.

A.7.3 Contract Specifications

€215 - Specification 2808-#215, "Mechanical Equipment Installation
and Piping"”, Contract No. 215.

C215 158 - Section 15B, "Piping Systems", of C215 Spec.
€215 15Q - Section 15Q, "Pipe Supports", of C215 Spec.

€220 15E - Specification 2808-#220, "Instrumentation Installation”,
Contra@t No. 220, Section 15E, "Piping and Tubing Supports".

€208 - Specification C-0208, "Small Diameter Piping and Pipe Support
Criteria", Rev. 1, Modification 4, 5/29/81.
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O A.7.4 Codes and Standards

-

ASME Sec. III - ASME Boiler and Pressure Vessel Code, Section III,
Div. 1, 1971 Edition through Winter, 1973 Addenda.

ASME NB-3000 - Article NB-3000, "Design", of ASME Sec. III.
ASME NC-3000 - Article NC-3000, "Design", of ASME Sec. III.
ASME ND-3000 - Article ND-3000, "Design", of ASME Sec. III.
ASME NF-3000 - Article NF-3000, "Design", of ASME Sec. III.

ANSI B31.1 - American National Standard Code for Pressure Piping,
“Power Piping", 1973 Edition through Winter, 1973 Addenda.

ANSI B31.1 - 101 - Section 101, "Design Conditions", of ANSI B31.1.
0 ANSI B831.1 - 102 - Section 101, "Design Criteria", of ANSI B31.1.

ANSI B31.1 - 104 - Section 101, "Pressure Design of Components", of
ANSI B31.1.

AISC Manual - American Institute of Steel Construction, Inc. "Manual
of Steel Construction", 7th Edition, 1970.

AISC Spec. - AISC Specification for the Design, Fabrication and
Erection of Structural Steel for Buildings", 2/12/69.

) ANS-58.2 - ANSI N176, “"Design Basis for Protection of Light Water

Nuclear Power Plants Against Effects of Postulated Pipe Rupture",
Dec. 1979.
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A.7.5 NRC Documents _ .)

NRC Topical Report 7/17/80 - NRC Topical Report, "Evaluation of )
Topical Report - Piping Functional Capability criteria", 7/17/80.

NRC RG 1.29 - NRC Regulatory Guide 1.29, "Seismic Design
Classification", Rev. 3.

a

NRC RG '1.46 - NRC Regulatory Guide 1.46, "Protection Against Pipe
Whip Inside Containment", Rev. O.

MRC RG 1.48 - NRC Regulatory Guide 1.48, "Design Limits and Loading
Combinations for -Seismic Category I Fluid System Components", Rev. O.

NRC RG 1.60 - NRC Regulatory Guide 1.60, "Design Response Spectra
for Seismic Design of Nuclear Power Plants", Rev. 1.

»

NRC RG'1.61 - NRC Regulatory Guide 1.61, "Damping for Seismic Design -
of Nuclear Power Plants", Rev. 0. ‘

MC RG-1.92 - NRC Regulatory Guide 1.92, "Combining Modal Response
and Spatial Components in Seismic Response Analysis", Rev. 1.

10 CFR'50 -~ Title 10, Chapter 1, "Code of Federal Regulations -
Energy", Part 50. L.

NRC I&E 79-02 - NRC Inspection and Enforcement Bulletin No. 79-02
"Pipe Support Base Plate Designs Using Concrete Expansion Anchor
Bolts", Rev. 2, 11/8/79.

NRC SRP 3.6.1 - NRC Standard Review Plan, Section 3.6.1, "Plant

Design for Protection Against Postulated Piping Failures in Fluid
Systems Qutside Containment"...
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* NRC SRP 3.6.2 - NRC Standard Review Plan, Section 3.6.2
"Determination of Break Locations and Dynamic Effects Associated
with the Postulated Piping Failures.
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(0 . SECTION 8 HPCS SYSTEM REVIEW REFERENCES

B.1 Mechanical Discipline References

B.1.1 Specifications

. General Electric:

22A1483, Rev. 4, "Design Specification - High Pressure Core Spray
System", MPL# E22-4010 dated February 19, 1974,

22A1483AU, Rev. 4, "Design Specification Data Sheet - High Pressure
Core Spray System", MPL# E22-4010, dated August 13, 1979.

22A3095AD, Rev. 1, "Design Specification Data Sheet - Pressure
Integrity of Piping and Equipment Pressure Parts", MPL# A62-4030
dated September 26, 1973.

G 22A2702AB, Rev. 1, "Design Specification Data Sheet 2, Seismic
Design", MPL# A62-4090, dated January 11, 1972.

22A3067, Rev. 3, "Design Specification - Mechanical Equipment
Separation®, MPL# A62-4350, dated August 21, 1975.

21A1740, Rev. 3, "Purchase Specification - Valve, Gate", MPL#
£22-F004, dated 1/13/72.

21A1884, Rev. 2, "Purchase Specification - Valve Data Specification,
Valve, Gate", MPL# E22-F004, dated 1/14/75.

21A9243, Rev. 0, "Purchase Specification - Auxiliary Pumps for
Boiling Water Reactors", MPL# E22-C001, dated May 1, 1973.
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21A9243DE, Rev. 2, "Purchase Specification Data Sheet - High .
Pressure Core Spray Pump", MPL# E22-C001, dated October 29, 1973. .)

~-

21A1880, Rev. 1, "Purchase Specification - Valve Data Specification,
Valve Gate", MPL# E22-F012, Dated April 18, 1972.

21A1736, Rev. 3, "Purchase Specification - Valve Data Specification
- Valve, Gate", MPL# E22-F012, dated January 25, 1972.

B&R Contract Specifications
2808-215, Section 15A, 15B, 15F, 156G
2808-69, Section 15A
2808-213

PDM Contract Purchase Specification,

PUSP-16713~3 Rev. B, dated August 7, 1980.

B&R Engineering Criteria Document, Sections E, F and I

B.1.2 Calculations

B&R Calculations:
5.19.01, Rev. 0, "HPCS Pipe Sizing", June 15, 1971.

5.19.02, Rev. 0, "HPCS System - Preliminary Line Sizing"
December 12, 1971.

5.19.07, Rev. 0, "HPCS Piping Schedule®, April 18, 1973.

5.19.08, Rev. 0, "Restrictors - HPCS System", September 12, 1975.
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5.19.10, Rev. 0, "ECCS Minimum NPSH Calculations - R.G. 1.1",
Rev. 0, November 10, 1976.

5.19.11, Rev. 4, "Pressure Drop Calculation HPCS System", August 20,
1981. ,

5.19.12, Rev. 0, "HPCS System - Water Leg Low Pressure Alarm",
September 6, 1979.

5.19.13, Rev. 1, "Sizing of HPCS Emergency Water Volume",
September 15, 1981.

5.19.14, Rev. 0, “NPSH of HPCS Pump - Maximum Allowable Suppression
Pool Temperature", September 10, 1980.

10.04.71, Rev. 0, "WPPSS Hanford No. 2 Condensgte Tank NRC Question
21[.61", June 10, 1979.

. 10.04.72, Rev. 0, "WPPSS NP#2 - Analyze Vortex Formation at the
HPCS/RCIC Suction Inlet in the CST", August 25, 1980.

B.1.3 Technical Memoranda

B&R

Technical Memorandum 443 Rev. A "System Description High Pressure
Core Spray System", March 12, 1973.

B.1.4 Manuals
General Electric Operation and Maintenance Instructions:

GEK 71334, "High Pressure Core Spray System", July 1978.
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VPF 3238-842-2, Rev. B, "Instruction Manual - Motor-Operated Gate .
Valves, GE Order 205-AE204, Darling E-5310" dated June 21, 1980. )

VEL-HO-1 "Velan Operation and Maintenance Manual - Check Valves".

VPF 3069-30-3, “Ingersoll-Rand 0&M Manual - High Pressure Core Spray
Pump", March 19, 1975. :

B.1.5 Drawings
General Electric Drawings:

731E931AD Rev. 0, "P&ID-HPCS System" MPL# E22-1010, dated
July 30, 1974. ‘

731E931 Rev. 7, "P&ID - HPCS System" MPL# E22-1010, dated May 22,
1974.

731E932AD Rev. 3, "Process Diagram-HPCS System", MPL# E22-1020,
dated October 22, 1978.

B&R Drawings:

M520 Rev. 33 M732, Rev. 18

M711 Rev. 22 M626, Rev. 5 .
M712 Rev. 29 SM197, Rev. D

M713 Rev. 29 ‘ SM193,- Rev. E

M714 Rev. 25 SM191, Rev. E

M715 Rev. 27 ’ SM183, Rev. E

M716 Rev. 27 ) SM136, Rev. D

M718 Rev. 33 SM135 Rev. D

$798 Rev. 31 M567 Rev. 6

S796 Rev. 14 | M200, Sht. 132 Rev. 5
S795 Rev. 41 M200, Sht. 100 Rev. 7A
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(0 M744 Rev. 7 M200, Sht. 101 Rev. 9
A M527 Rev. 37 M200, Sht. 2 Rev. 5

M569

PDM Drawings:
E37 Rev. A2 E61, Rev. B !
CB&I Drawings:

72-4396-2 Rev. 6, 72-4396-1A Rev. 7 72-2647-1 Rev. 8
72-2647-123 Rev. 7

Zurn Drawings:
1-80120-A (B&R Transmittal 213B-1231B)
G Anchor-Darling Drawings: \
94-13262 Rev. E 94-13306 Rev. C 94-13401 Rev. B
| !
Velan Drawing: |
P2-2767-N-2 Rev. L
J. E. Lonergan Drawing:

A-2647 Rev. A

Ingersoll1-Rand Drawings:

D-12X20KD86XEZ D-12X20KD0321XZC ‘
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Permulit Drawing: /

556-30530 Rev. 9

Isometric Drawings:

HPCS-629~-1.4
HPCS-630-5.6
HPCS-630-13.19
HPCS-630-26.28
COND-351~1.9

© HPCS-629-5.7

HPCS-630-7.10
HPCS-630-20. 23
HPCS-630-29.30
COND-351-10.15

HPCS-630-1.4
HPCS-630-11.12
HPCS-630-24.25
HPCS-630-31.33
HPCS-632-1.3

HPCS-633-1.2 HPCS-1458-1 HPCS-1458-2
HPCS-1458-3 HPCS-1458-4 HPCS-1459-1
HPCS-1459-2 HPCS-1460-1 HPCS-1461-1
HPCS-2569-1 HPCS~1644-1 HPCS-2568-1
HPCS-2570-1 HPCS-1958-1 HPCS-2571-1
D-220-X-78

B.1.6 HWNP-2 FSAR ' '

Sections 3.2, 6.1, 6.2, 6.3, 15

B.1.7 Other References

"High Pressure Core Spray System Design Reverification Plan", Revision 1, .
System design Engineering, WPPSS, dated February 20, 1983.

SDEI-3.5 "Design Reverification”, Revision 3, System Design Engineering
Instruction 3.5, WPPSS, dated December 8, 1982. ' ‘

TDP 3.4 "Preparation, Verification, and Control of Calculations",
June 8, 1982

"WNP-2 Plant Verification Report® WPPSS, dated June 1982

VPF-3069-91-1, "Certified Test Report for HPCS-P-1", April 10, 1975 '
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Form N-5, Data Reports for Field Installation of Nuclear Power Plant
Components, Component Supports and Appertenances (by HPCS System Line and
Code Class)

Crane Technical Paper No. 410, "Flow of fluids Through Valves, Fittings,
and Pipe", Crane Co., Twentieth Printing - 1981. :

NEDM-20363-13, "Hydraulic Analysis Procedures for BWR Piping Systems",
GE, September 1975.

AEC-TR-6630, "Handling of Hydraulic Resistance, Coefficients of Local
Resistance and of Friction", I.E. Idel'chik, 1960.
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@ B.2 Mechanical Diesel Discipline References

el

B.2.1 Specifications

22A1483, Rev. 4, High Pressure Core Spray Systems Design
Specifications.

22A1483AU, Rev. 4, HPCS Design Specification Data Sheet.

21A1848AB, Engine Generator for HPCS Purchase Specification Data
Sheet.

21A1848, Engine Generator for HPCS Purchase Specification.

21A1776, Rev. 1, HPCS Diesel Service Water Pump Purchase
Specification.

//“\4 21A1776AD, Rev. 1, HPCS Diesel Service Water Pump Purchase
0 Specification Data Sheet.

A990 GEAPPD, Thermxchanger Exchanger Specification Sheet.

.Contract 215, Material Specifications.

B&R Engineering Criteria Document. .

B.2.2 Calculations

B&R Nuclear Calculations:
5.43.01, "Diesel Engine System Calculations" Rev. 0, 2/19/74.

5.43.02, "Diesel 0il Tanks (Storage and Day Tanks) Capacity
Verification", Rev. 0, 8/9/79.
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B.2.3 Technical Memoranda

TM-0558
~ TM-0586
™-0775
M-0746
TH-0608
M-1053
™-1066
™-0817

B&R HPCS Diesel Generator Technical Memorandum:

TM-0443 (Rev. A)

B.2.4 Manuals

Instructions/Parts Manual for Hanford II Diesel Generator, Contract No.
205-AD583, PSD IWO No. A-990, by Power Systems- Division, Book.One,
Sections 8, 10, 14 MI 1748 Rev. B, Doc. No. 3316-031

Pacific Pumps Instruction Manual

CVI 2-2e22-13-11

B.2.5 Drawings
Isometric Drawings:

DE-797-1.5 .
DE-789-1.3
DE-1738-1
DE-2836-1
DSA-4275-1
DSA-4396-1
DSA-4396-2
DSA-2536-1

Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.

D.G. Synchro - Check Relays
Emergency D.G. Operation

Diesel Generator Loading

Interiocking for Diesel Generator
Diesel Generator Cooling Water System
Standby D.G. Light Load Operation

Gas Disper. & Met Analysis

System' Description, D.G. Systems
System Description

1/25/83
10/12/82
12/2/82
12/1/82
12/10/82
10/12/82
9-21-82
11/19/82

- O OO N YN
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(‘ Isometric Drawings (Contd.)

DSA-2537-1 Rev.
DSA-2537-2  Rev.
DSA-2537-3  Rev.
DSA-2537-4  Rev.
DSA-2537-5  Rev.
D0-448-18
D0-1620-1
D0-1620-2
D0-2530-3
D0-2531-1
D0-2531-3
D0-2532-1
D0-2532-2
D0-2532-3
D0-2533-1

Py DO-2533-2

0 D0-2533-3
D0-2675-1
D0-2797-1
D0-4328-1
DCW-2510-1
DCH-2510-2
DW-1965-11 )

8/6/82
7/24/82
8/2/82
11/29/82
8/19/82

S OO N on

B&R Flow Diagram M-512

GE Piping Diagrams for HPCS Diesel Engine Generator

A990D08001 HPCS Diesel Engine Generator Air Intake Piping
~ Schematic .
A990009001 HPCS Diesel Engine Generator Exhaust System

Piping Schematic
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A990F03001
A990F 04001

A990€06002
A990F06001

A990F 07001

A990F 02001

B.2.6 Other References

HPCS Diesel Engine Generator DLO Schematic
Diagram .)
HPCS Diesel Engine Generator Jacket Water System

with Heat Exchanger Schematic Diagram

Fuel 0il Schematic Lister SR1A Diesel Engine

HPCS Diesel Engine Generator F.0. Schematic

Diagram

HPCS Diesel Engine Generator Air Start ‘System

Schematic Diagram

HPCS Diesel Engine-Generator Assembly

I&E Bu]]etins - HPCS Diesel Generator

Emergency D.G. Lube 0i1 Addition and Onsite Supply, 80-04

Potential D.G. Turbocharger Problem 79-12
Degradation of Fuel 0il1 Flow to the Emergency D.G. 77-15 =3
Emergepcy D.G. Lube 0il1 Cooler Failures 80-11 ‘

Standards of Tubular Exchanger Manufacturers Association

DEMA Standard Practices for Low and Medium Speed Stationary Diesel Engines

AST™M Standards, Part 17, Classification of Diesel Fuel 0ils .

"National Fire Protection’ Association Standards 30, 37, and 70

SLT-57.2-5 (Rev. 0) HPCS Diesel Engine Jacket Cooling Water Flush and Fill
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(0 B.3 I&C Discipline-References

B.3.1 Specifications

General Electric:

22A1483 Rev. 4  Design Specification, HPCS System
22A1483AU Rev. 4  HPCS System Data Sheet

22A2988 Rev. 6 Electrical Separation (See 22A7416)
22A3008 Rev. 5 BWR Equipment Environmental Interface Data
22A3039 Rev. 1 Process Instrumentation

22A3067 Rev. 3 Mechanical Equipment Separation )
22A3095 Rev. 0 Process Integrity of Piping and Equipment
22A3746 Rev. 1 Local Instrument Panels

22A7416 Rev. 0 Electrical Equipment Separation

Burns and Roe:

. : | “
w Design Criterija Sections F and G

B.3.2 Calculations

Burns and Roe:

5.51.051 Target Determination Pipe Break Outside Containment -
8.01.203 Pipe Break Locations

B.3.3 Technical Memorandum

Burns and Roe:

™-1151, Criteria for Pipe Break and Missile Redundancy Evaluation
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Letter BRBEC-F-82-3752, dated October 21, 1982
Letter BRBEC-F-83-2174, dated March 22, 1983

B.3.4 Manuals

General Electric

GEK 71334 July 1978 High Pressure Core Spray System, 0&M
GEK 71337 June 1978 Vendor Supplied Instruments, O0&M

Dragon Valves, Inc.

12583 Rev. 0 - ' Excess Flow Check Valve Instrument
Manual

B.3.5 Drawings

General Electric

127D1840TC Rev. 2 HPCS Instrument Panel Arrangement
163C1043TC Rev. 1 HPCS Instrument Panel Piping Diagram

731E931AD Rev. 7 HPCS P&ID

731E950AD Rev. HPCS FCD

234A9309TC Rev. 3 Instrument Data Sheets

807E172TC Rev. 19 Elementary Diagrams HPCS System -

Burns and Roe

7E015 Rev,

2 Electrical Wiring Diagram HPCS-V-1
7E016 Rev. 2 Electrical Wiring Diagram HPCS-V-4
7E017 Rev. 1 Electrical Wiring Diagram HPCS-V-10
7E018 ! ‘Rev. 1 Electrical Wiring Diagram HPCS-V-11
7E019 = Rev. 2 ’ Electrical Wiring Diagram HPCS-V-12

2 Electrical Wiring Diagram HPCS-V-15
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7E021
7€025
7€E02
S 709
E522
E535-18A
-188
E536-2C
-58
ES37-1V
-3A

-48

-26A

E539-2
-14
=21

£540-4
-6

M520

M527

M530

M543
M567
M568
M619-VI
M609

M619-6
-19

Rev. 1

Rev. 1
Rev. 1
Rev. 26
Rev. 16
Rev.
Rev. 7
Rev. 12
Rev. 12
Rev. 3
Rev., 9

O

Rev. 8

Rev. 7

Rev. 10
Rev. 10
Rev. 8
Rev. 5
Rev. 10

Rev. 32

Rev. 44
Rev. 32

Rev. 33
Rev. 6
Rev. 22
Rev. 5
Rev. 10

Rev. 4
Rev. 4

Electrical Wiring
Electrical Wiring
Electrical Wiring
Structural, Reactor Building

Diagram HPCS-V-23 _
Diagram Controls Sheet 1
Diagram Controls Sheet 1

Elem. Diag. Isolation Valves

Connection Wiring
Connection Wiring
Connection Wiring
Connection Wiring
Connection Wiring
Connection Wiring
Cab.

Connection Wiring
Cab.

Connection Wiring
Cab.

Connection Wiring
Connection Wiring
Connection Wiring
Connection Wiring
Connection Wiring

Diag. MC4A

Diag. MC4A -

Diag. Term. Box and Misc.
Diag. Term. Box and Misc.
Diag. Term. Box and Misc.
Diag. Control Room Term.

Diag. Control Room Term.
Diag. Control Room Term.

Diag. Reactor I&C
Diag. Reactor I&C
Diag. Reactor I&C
Diag. Motor Op. Valves
Diag. Motor Op. Valves

Flow Diagram, HPCS and LPCS Systems
Flow Diagram, Condensate Supply System
Flow Diagram, Nuclear Boiler Recirculation

System

Flow Djagram, Containment Cooling and

Purging

General Arrangement Reactor Bldg. El

422'and 441'

General Arrangement Reactor Bldg. E1 471

and 501'

Instrumentation Contract 220, General Notes
Instrument Process AZ 0° to 180°
Instrument Conn. Diag. H22-P009
Instrument Conn. Diag. H22-P024
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M623 Rev. 8 Instrument Process Plan E1 501
M624 - Rev. 8 Instrument Process Plan E1 512'
M625 Rev. 11 Instrument Process Plan E1 522'
M626 Rev. 7 Instrument Process Plan E1 541'
M627 Rev. 13 Instrument Process Plan E1 560*°
M628 Rev. 17 Instrumentation Process Penetration Schedule
M629 " Rev. 7 Instrumentation Process Partial Plans and
: Sections
" M734 Rev. 24 Miscellaneous Piping Plan and Sections at
E1 471!
Johnson Controls
B-220-007 .0-H22P024 Rev. 3 Line Identification List (20 sheets)
B-220-X-73 Rev. 2 Line Identification List X-73
-86A Rev. 1 Line Identification List X-86A
-868 Rev. 3 Line Identification List X-86B
-87A Rev. 2  Line Identification List X-87A
-878 Rev. 3 Line Identification List X-878B
D-220-007.0-H22P024 Rev. 3 Tube Erection Isometrics (20 Sheets)
D-220-7.1-X-732-1 Rev. 2 Process Instrument Line X-73a
‘ -1A Rev. 1  Process Instrument Line X-73a
-1B Rev. 1 Process Instrument Line X-73a
-1C Rev. 1 Process Instrument Line X-73a
D-220-X-73 Rev. 0 Process Instrument Line X-73
: -86A *Rev. 1 Process Instrument Line X-86A
-868 Rev. 2 Process Instrument Line X-868
-87A Rev. 1 Process Instrument Line X-87A
. =878 Rev. 1 Process Instrument Line X878
D-220-3500-250-CMS-L.T-1&2, Rev. 1, Local Instrument Installation
E-220-5500-RB-441 Rev. 6  Tube Routing React. Bldg. El. 441'
~ -471 Rev. 6  Tube Routing React. Bidg. E1. 447°
-501 Rev. 5 Tube Routing React. Bldg. El1. 501’
-522 Rev. 6 Tube Routing React. Bldg. El1. 522°
-548 Rev. Tube Routing React. Bldg. E1. 548'

B-15

@




@

Bovee and Crail
HPCS-630-~7.10
Gilbert/Commonwealth

COND-4631-1

Dragon Valves, Inc.
C-12583
Daniel Industries

C-2629
C-2630

Rev. 8

Rev. 3
Rev. 2
Rev. 3
Rev. 3
Rev. 3
Rev. 3

Rev. E

B.3.6 Contract Specifications

21A9376 Rev. 1
21A9376AJ Rev. 1
21A9417A8B Rev. O
2808-220

B.3.7 Other References

Drawing Control Log, Dated 2-13-83

Discharge from HPCS-P-1 to RPV

RCIS-HPCS Switchgear
RCIS-HPCS Switchgear
RCIS-HPCS Switchgear
RCIS-HPCS Switchgear
RCIS-HPCS Switchgear
RCIS-HPCS Switchgear

Standpipe
Standpipe
Standpipe
Standpipe
Standpipe
Standpipe

Excess Flow Check Valve

ANS Orifice Flange, Upstream
ANS Orifice Flange, Downstream

Flow Orifice Assembly
Flow Orifice Assembly Data Sheet
I.D.S. HPCS System
Johnson Controls

WNP-2 NUREG-0588, Environmental Equipment Qualification Report
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B.4.1

O B.4 Electrical Discipline References

Specifications

B&R Engineering Criteria Document, Rev. 11, March 16, 1982, plus
Project Criteria Advance Changes dated up to April 6, 1983,
Section D and Appendix 3, "WNP-2 Electrical Separation Practices"”,
Rev. 2, March 21, 1983.

21A1884, Rev. 2, April 23, 1975, "HPCS Gate Valve Data-Purchase
Specification".

21A8658, Rev. 1, May 17, 1971, “General Requirements for Motor
Operated Valve Actuators".

21A9222, Rev. 2, January 11, 1974, "Electrical Motors, General -
Purchase Specification".

21A9222DL, Rev. 3, July 18, 1980, "HPCS Pump Vertical Motor Data
Sheet - Purchase Specification".

21A9300, Rev. 3, July 25, 2978, “"Switchgear Electrical Metal
Enclosed for HPCS - Purchase Specification".

21A9300AD, Rev. 3, August 17, 1974, "Metal Enclosed Electrical
Switchgear - Purchase Specification - Data Sheet".

21A9301AJ, Rev. 3, November 26, 1974, "HPCS Motor Control Center -
Purchase Specification - Data Sheet".

22A1483, Rev. 4, August 7, 1974, "HPCS Design Specification".

22A1483AU, Rev. 2, August 13, 1979, "HPCS Design Specificétion -
Data Sheet".
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22A2710A, Rev. 7, September 9, 1974, "Standby AC Power - BWR .
/

Requirements"”.

-~

22A7416, Rev. 0, March 5, 1981, "Electrical Equipment Separation for
Safeguards System BWR Plant Requirements Specification".

22A3008, Rev. 5, April 8, 1977, "BWR Equipment Environmental
Interface Data - Design Specification”.

22A3061, Rev. 0, September 3, 1971, "Electrical Codes and
Standards - System Design Specification®.

22A7416, Rev. 0, March 5, 1981, "Electrical Equipment, Separation
for Safeguards Systems".

238X185AD, Rev. 13, December 29, 1981, "HPCS Parts List".
22A3038, Rev.6, "List of Electric Motors - Design Specification®, ii

B.4.2 Calculations

2.02.02, Rev. 1, "Main Plant One-Line Auxiliary Load Calculations".
2.02.07, Rev. 2, "Motor Control Centers - Load Calculations".
2.92.16, Rev. 1, "Load Summary -‘Major Plant Operating Modes".
2.02.18, Rev. 0, "Volt. Swit;hgear Load Study".

2.03.0é, Rev. 5, "Main One-Line Short Circuit Calculation”.
2.03.0}, Rev. 2, "480 V Switchgear Short Circuit Calculations”.

2.03.09, Rev. 0, "Motor Control Center Short Circuit Calculations".
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2.05.01, Rev. 3, Battery and Battery Charger Ca]cuTation 250 vDC,
125 VDC and 24 VDC Systems".

2.06.03, Rev. 5, "Main One-Line Voltage Drop Calculations".

2.06.07, Rev. 1, "Service and Diesel Generator Building Feeder and
Voltage Drop Calculation".

2.06.10, Rev. 1, "Service and Diesel Generator Building Feeder and
Voltage Drop Calculation®.

2.06.17, Rev. 0, "4160/6900 V. Motor Feeder Cable - Voltage Drop".

2.07.01, Rev. 2, "High Voltage Cable Sizing - Ampacities and
Conduits".

2.07.05, Rev. 0, "Cable Sizing - 4.16 and 6.9 KV - Short Circuit
Capacity”.

2.07.09, Rev. 3, "125 VDC System Cable Sizing for Circuit Breakers".

2.07.10, Rev. 0, “D.C. System Cable Sizing for Voltage Drop
Calculation”.

9.21.02, Rev. 0, "Reactor Building - Emergency Cooling and Critical .
Area Cooling System".

9.24.00, Rev. 6, "HVAC - Diesel Generator Building".

B.4.3 Technical Memoranda

B&R Technical Memo #1060, Rev. 3, January 22, 1980, "Voltage Drop
Study".



0 B.4.4 Manuals

CVI 49-00,25, Issue 1, "ITE Instruction Manual" for Motor Control
Centers.

VPF 3395-27, "Installation Operation and Maintenance and Instruction
Manual for HPCS Metal Clad Switchgear".

VPF 3390-12, “Switchgear Equipment Instruction Manual®.

CVl 2-02€22-09, 10, Issue 1, "ICS Manual".

AEF 62B-00-0112, "Instrumentation Control Power Coaxial and Triaxial
Cables Installation Instruction Manual'.

B.4.5 Drawings.
f{K

m, Burns and Roe

E WD-7E-003,

E WD-72-0016
E 502-2
E 503-9
E 514-6

517-9
550

553-1
558-2

m m m m

E 662-1

Standby Water Leg PP.

HPCS-P-3 (E22-C003)

M.0.V. HPCS-V-4 (E22-F004)
Main One Line Diagram

Aux. One Line Digaram

Relay Settings 4.16 KV Switch-
gear SH-4

4160 V SWGR, Elem. Diag.

Cable Schedule - Power

Class 1E Electrical Equip List
Turb. Gen. Bldg. Grounding
Plans and Details

Reactor Bldg. Grounding Plans
and Details Sh. 1
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Rev. 2,
Rev. 19
Rev. 16
Rev. 6

Rev. 18
Rev. 26
Rev. 4
Rev. 4

Rev. 11

05/17/82

08/31/82
01/19/83
12/18/82
12/18/82

02/02/83
03/17/83
03/28/83
04/12/82

10/07/82




E 680 Reactor Bldg. E1 422'3" Power Rev. 17 12/30/82 .

Conduit and Tray Plan
E 785 Diesel Gen. Bldg. El1. 441'-Q" Rev. 32 01/21/83 ‘“‘ﬁ :
Power and Tray Plans ;

Fa

PED 218-E-4533

807E183TC, Sheets 1 to 6, overall Rev. "HPCS Power Supply Elementary
Diagram".

807E17éTC, Sheets 1 to 8, overall Rev. "HPCS Elementary Diagram".

-

p 992C349BC, Rev. 4, "HPCS Pump Motor Outline".

731E302AD, Sheets 1 to 3, overall Rev. "HPCS Power Supply One Line
Diagram".

VPF 3395-9, Rev. , "HPCS Motor Control Unit Wiring Diagrams”.

VPF 3395-10, Rev. , "HPCS Motor Control Unit Wiring Diagrams".
VPF 3395-11, Rev. , "HPCS Motor Control Unit Wiring Diagrams".
VPF 3395-2, Rev. , "480V Motor Control Center for HPCS".

VPF 3395-2, Rev. °, "480V Motor Control Center for HPCS Bill of
Material®. ﬂ :

147C1614, Rev. 1, "HPCS Transformer Outline".
5528, Rev. , "HPCS Transformer Nameplate Detail”.

012303805, Rev. , "HPCS Metal Clad Switchgear Interconnection".
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0 B.4.6 Memoranda

NEDO-10905, Rev. 3, "Topical Report HPCS Power Supply Unit and
Amendments".

GEWP-2-81-189, HPCS Relay Settings.

EM-79-006, Rev. 0, January 2, 1979, “"MCC Master List".

B.4.7 Contract Specifications

Contract 2, Division 2, Section 2A, "Nuclear Steam Supply System".

Contract 35, "Miscellaneous Pumps and Motors", Division 15,
Section 15A.

Contract 49, Division 16, Section 16A, "Motor Control Centers".
Y, ,

Contract 62A, Division 16, Section 16A, "Electrical Cable".

Contract 62B, Division 16, Section 16A, “Electrical Cable".

B.4.8 Other References

IEEE 141-1976, "The Red Book - Recommended Practice for Electric .
Power Distribution for Industrial Plants". ’

IEEE 279-1971, "Criteria for Protection Systems for Nuclear Power
Generating Stations".

IEEE 308-1974, "Criteria for Class 1E Power Systems for Nuclear
Power Generating Stations".

B-22




IEEE 308-1971, "Criteria for Class 1E Power Systems for Nuclear
Power Generating Stations".

NEMA-MG-1-1978, "Motor and Generator Standards".

NEMA-ICS-1-108, "Service and Installation Conditions".

NEMA-I1CS-2-321, "AC General-Purpose Class A Magnetic Controllers for
Induction Motors Rated in Horsepower 600 Volts and Less, 50 and 60
Hertz",

NEMA-ICS-2-322, "AC General-Purpose Motor Control Centers”.

NEMA-ICS-2-327, AC General-Purpose Class A Magnetic Controllers for
Induction Motors, Rated in Fuli-Load and Locked-Rotor Current, 600
Volts and Less, 50 and 60 Hertz".

IPCEA Pub., No. S-68-516, Interim #2, "Cables Rated 5000 Volts and P
Less and Having Ozone-Resistant Ethylene-Propylene-Rubber Integral
Insulation and Jacket”.

ICEA Pub. No. P-54-440 (Second Edition), "Ampacities - Cables in
Open-Top Cable Trays".

NFPA-70-1981, "National Electrical Code". -
IEEE Conference Paper €72-121-7, "IEEE Flame Test Report".

Washington Public Power Supply System WNP-2 Class 1E Equipment List
(WNP-2'CIE List) dated 3/2/83.

Crane-Deming Pumps - Test No. T-552B - Item #13 - HPCS Water Leg
Pump.

.
)
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Westinghouse “"Report of Test Form for Induction Motors", Form A-2,
Induction Motor L-980864-03-A dated 5/4/76.

Gould/Shawmut Bulletin AT-620R, "UL Class RK-5 Current Limiting
Fuses™".

WNP-2 Master Equipment List (MEL).

Okonite Bulletin 721.1 "Engineering Data for Copper and Aluminum
Conductor Electrical Cables".

Okonite Bulletin 776, "Okonite Cable".

Cable Pull Slips - Fishback/Lord - for Cables 3HPCS-0030,
3HPCS-0080, 3HPCS-0340.

WNP-2 FSAR Appendix F.
Darling Valve and Manufacturing Company, "Test Data Report", Shop
Order No. E5310-4-1, Customer P. 0. 205-AE204, Valve Tag No.

E22-F004, dated 9-20-74.

Anchor-Darling Valve Co. letter "Certification", P.0. No. 205-AE204,
MPL No. E22-FQ04. Dated 10-7-74.
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@ B.5 Engineering Mechanics Discipline References

B.5.1 Specifications/Codes/Guides

B&R Engineering Criteria Document, Sections E and I, Appendies A and
2 Rev. 3.

ASME B&PV Code, Section III, 1971 Edition, including Addenda through
Winter, 1973.

B&R Piping Design Guide, Rev. 3.
WNP-2 FSAR.
U.S. NRC Standard Review Plan 3.6.2.
F

G.E. Design Specification 22A2887, Rev. 6, for the Nuclear Boiler
System.

G.E. Document # 22A1483, Rev. 4 (HPCS System Design Specification).
ASME B&PV Code Case N-122(1745) 03/01/76.
Westinghouse Structural Analysis Program PIPSAN.

Contract 208 Specification, "Small-Diameter Piping and Pipe Support
Criteria" Section.

B&R Memo EM-82-322, 6/28/82.
WRC Bulletin 107, March 1979, Revision.

ASME Code Case N-318, Rev. 0.
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TPIPE User's Manual, Version G/C 4.3.

G/C Engineering Handbook, User's Manual, Rev. 7.
B&R Project Engineering Directive, PED-C0208-0689.
Johnson Controls, Ing. Design Guide for WNP-2.
AISC Steel Construction Manual, 7th Editioé.

General Electric Document 21A9243 DE, Rev. 1, "Specification and
Data Sheet - HPCS Pump".

General Electric "Operating Instructions for HPCS Pump", 3/19/75.
Building Code Requirements for Reinforced Concrete, ACI 318-71.
ANSI B31.1 Power Piping Code, 1973 Edition, W73 Addenda. O

Contract 208 Specification, "Small-Diameter Piping and Pipe Support
Criteria” section.

B.5.2 Calculations

B&R Calculation 8.14.64A, Rev. 0. -
Burns ;nd Roe, Inc. Calculation # 8-70-02 (Thermal Expansion).

B&R McDonald Douglas STRUDL run #1219, 68 pagés, November 1, 1982.

B&R Mcbonald Douglas STRUDL run #2016, 65 pages, October 29, 1982.

B&R Calculation 8.15.65 for HPCS-52.
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B&R Calculation 8.15.225 for HPCS 901N.

Gilbert/Commonwealth Calculation No. DE-1738-1, Rev. 7.

G/C Calculation #00010, Rev. 1, Design Guide for Shear Lugs.
Pipe Support Calculation No. JCI-ZZO-CLC—QGI; Rev. 1.

U-Bolt Calculation No. JCI-220-CLC-529, Rev. 2.

Pipe Stress Calculation NUPIPE Run X-73AIN, T-20, 83/03/24.
Base Plate Calculation JCI-220-CLC-997, Rev. 1.

Piping Analysis Program Summary, X-73a IN, 3/28/83.

Pipe Support Calculation, DE-1738-11 and 11A, Rev. 8.

Pipe Stress Analysis, TPIPE run BC2RFWC, Rev. 7, Run 5.

G/C Calculation No. 0000-12, Rev. O.

Pipé Support Calculation No. 8.15.1133, Rev. 3.

NUPIPE Printout "X73AIN AS-BUILT CONFIG", 82/09/08. ’
JCI Calculation 220-CLC-4119, Rev. O.

JCI Piping Analysis Program Summary, File X-73a, Trial #20.
B&R Calculation 8.14.82 11/10/82.

-

Pipe Support Calculation No. 8.15.1076, Rev. 2.
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Pipe Stress Calculation No. 8.14.82, Support Load Summary Sheets,
Rev. 9.

B&R Calculation No. 6.17.22, Book SV-72.

B.5.3 Technical Memoranda

T.M. 1226, Rev. 3, "Piping System Evaluation for Hydrodynamic Loads".
T.M. 1240, Rev. 1, "Functional Capability Criteria for WNP-2 Piping".
Tech. Memo #1253 (SRV Displacements).
Tech. Memo #1181, Rev. 1 (SRV Response Spectra).
Tech. Memo #1257, Rev. 2 (Seismic and Hydrodynamic Response Spectra).
Tech. Memo #1283 (Reduction of SRV Loading).

B.5.4 Manuals
"Weldolet Streis Intensification Factors", Bonney Forge, 1976.

"NAVCO Piping Datalog", Edition No. 10, 1974, National Valve and
Manufacturing Company, Pittsburgh, PA.

"ANSYS Rev. 4 User's Minhal", Rev. A, 2/1/82, Swanson Analysis
Systems, Inc. ]

ADLPIPE User Manual, Rev. J, 11/18/82, issued by CDC.

TPIPE User's Manual, Version G/C 4.3.

@

{6




@

Project Engineering Directive 220-M-0853, 07/23/82.

ADLPIPE Input Preparation Manual, May 1981 Revision.

ADLPIPE Reference #16, "Lumped Mass Location", March, 1975.
B.5.6 Drawings

B&R Stress Isometric, M200-Sh. 100, Rev. 7A.

Bovee and Crail Construction Isometric, HPCS-629-1.4, Rev. 9F0
(as=-built).

Pittsburgh-Des Moines Steel Co., AB-E68, Rev. N, 6/9/82, Wetwell
Piping.

B&R Flow Diagram, M-520, Rev. 33.

G.E., 731E932AD, Rev. 3, HPCS Operating Conditions.
PDOM, D-101, Rev. K, Penetration X-31 Details.
Anchor/Darling, 2621-3, Rev. B, Valve HPCS-V-16.
Anchor/Darling, 94-13473, Rev. A, Valve HPCS-V-15.
PDM, AB-E150, Wetwell Piping and Support Details.
PDM, AB-E118-31, Wetwell Piping and Support Details.
PDM, AB-E12, Wetwell Piping and Support Details.

B&R, S-795, Penetration Dimensions.
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B&R Support Detail Drawing, HPCS-900N.

B&R Support Detail Drawing, HPCS-901N.

B&R Support Detail Drawing, HPCS-52.

é&R Project Engineerin; Directive, PED-C0208-0689.
M200-SHT2-1, Rev. C (HPCS Isometric).

M200-SHT2-2, Rev. A (HPCS Supports Orientation).
S795 (X-6 Penetration Detail).

M601, Rev. 20 (Valve List).

HPCS-63, Rev. 3 (Support Detail).

e

HPCS-912N, Rev. 1 (Support Detail).
HPCS-911N, (Support Detail).
HPCS-Q%ON, Rev. 1 (Support Detail).
HPCS-918N, Rev. 2 (Support Detail). .
HPCS-Q;QN, Rev. 2 (Support Detail).

HPCS-6§; Rev..3 (Support Detail).

HPCS-964N, Rev. 2 (Suppor? Detail).

HPCS-906N, Rev. 1 (Support Detail).
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HPCS-64, Rev. 2 (Support Detail).

HPCS-907N, Rev. 1 (Support Detail).

HPCS-908N, Rev. 2 (Support Detail).

Pipe Isometrics, B&R M200-606, Rev. 4.

Pipe Isometric, G/C DE-1738-1, Rev. 8.

Flow Diagram, B&R M512, Rev. 27.

Valve drawing, Borg-Warner # 38020, Rev. F.

Pipe Support Drawing, B-220-670-35, Rev. 1.

Pipe Fabrication Isometric, D-220-7.1-X-73a, Rev. 2.

Pipe Isometric and Support Drawings, DE-1738-1, 3 sheets.
Pipe Support Drawing, HPCS-910N, Rev. 3Fo.

Pipe Fabrication Isometric, HPCS-630-26.28, Rev. 8.

JCI D-220-7.1-X-73a, As-Built.. -
JCI Pipe Support Drawings, as listed in D-220-7.1-X-73a.
B&R Blow Diagram, M520, Rev. 27.

Dragon Valve Drawing C-10580, Rev. O.

Pipe Fabrication Drawing HPCS-630-29.30, Rev. 7.
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Pipe Support Standard Drawings H501 (5 sheets), H502 Rev. 0, H503 ‘
\.j,

Rev. 01

B&k Drawing S-701, Rev. 9.

B&R Drawing S-702, Rev. 6.

B&R Drawing S-749, Rev. 17.

B&R Drawing S-750, Rev. 21.

B&R Drawing 57660, Rev. 28.

Ingersoll-Rand Pump Orawing C-12X20KD86X2-H, Rev. 6.

General Electric

167E2054, Rev. 0 (Nozzle Thermal Transients).

731E932AD, Rev. 3 (HPCS Thermal Modes).
761E716 (RPV Nozzle Allowable Loads).

Bovee and Crail

HPCS-630-31.33, Rev. 9 (Construction Drawings).
HPCS-630-29.30, Rev. 8 (Construction Drawings).
HPCS-630-26.28, Rev. 9F0 (Construction Drawings).

Velan Dwg. #P2-2767-N-2, Rev. L (Valve HPCS-V-5).
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Velan Dwg. #P2-3311-N-16, Rev. F (Valve HPCS-V-51).

Anchor/Darling Dwg. #2652-3, Rev. B (Valve HPCS-V-76).

B.5.7 Memoranda

U.S. NRC Memo, "Evaluation of Topical Report - Piping'Functional
Capability Criteria”, R. L. Tedesco from J. P. Knight, 7/17/80.

Memo from J. Braverman to R. E. Snaith on 2/10/81 (Seismic Anchor
Motions).

Memo from D. Bagehi to R. E. Snaith on 2/1/82 (Seismic Anchor
Motions). : ’

B.5.6 OQther

Velan Valve Stress Report # SR-6335.
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SECTION C RHR SYSTEM REVIEW REFERENCES

Specifications

21A3757, Rev. 0, GE Purchase Specification for Relief Valves on RHR
Heat Exchangers.

21A3757AA, Rev. 2, GE Purchase Specification Data Sheet for Tube Side
Relief Valves on RHR Heat Exchangers.

21A3757AD, Rev. 2, GE Purchase Specification Data Sheet for Shell Side
Relief Valves on RHR Heat Exchangers. ’

21A8657, Rev. 3, GE Purchase Specification, General Requirements for
Valves. '

21A8658, Rev. 1, GE Purchase Specification, General Requirements for
Motor Operated Valve Actuators.

21A8706, Rev. 3, GE Purchase Specification, Heat Exchanger Materials
for General Electric Design.

21A9222, Rev. 2, GE Purchase Specification, General Requirements for
Electric Motors.

21A9222DM, Rev. 5, GE Purchase Specification Data Sheet for Vertically
Mounted RHR System Motor.

21A9243, Rev. 0, GE Purchase Speéification for Auxiliary Pumps for
Boiling Water Reactors.

21A9243DJ, Rev. 3, GE Purchase Specification Data Sheet for RHR Pumps.



21A9347AF, Rev. 1, GE Purchase Specification Data Sheet, General
Requirements for Instrumentation and Electric Equipment.

21A9376, Rev. 1, GE Purchase Specification for Flow Orifice Assembly.

21A9388AB, Rev. 0, GE Purchase Specification, Instrument Data Sheet for
the RHR System. '

21A9425, Rev. 1, GE Purchase Specification for RHR Heat Exchangers.

21A9425AB, Rev. 1, GE Purchase Specification Data Sheet for RHR Heat
Exchangers. .

22A2707, Rev. 5, GE Design Specification, BWR Plant Requirements for
Water Quality.

22A2710A, Rev. 7, GE Design Specification, BWHR Plant Requirements for

Standby AC Power. : =\

22A2711, Rev. 3, GE Design Specification, BWR Plant Requirements for DC
Power.

22A2714AB, Rev. 1, GE Design Specification, BWR Plant Requirements for
Ventilating, Cooling and Heating.

22A2750, Rev. 4, GE Design Specification for Inservice Inspection.

22A2750AD, Rev. 1, GE Quality Assurance Data Sheet for Inservice
Inspection.

22A2817, Rev. 3, GE System Design Specification for the RHR System.

22A2817AY, Rev. 0. GE System Design Data Sheet for the RHR System.
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22A2988, Rev. 6, GE BWR Plant Requirements, Separation of Electric
Equipment for Engineered Safeguard Systems (see also 22A7416 Rev. 0).

22A3007, Rev. 1, GE System Design Specification, Testability Criterion
for Instrumentation and Controls in Engineered Safeguard System.

22A3008, Rev. 5, GE Design Specification, Environmental Interface Data
for BWR Equipment.

22A3038, Rev. 6, GE Design Specification, Data Listing for Electric
Motors to be Supplied by the APED of GE (see also 21A9222).

22A3039, Rev. 1, GE System Design Specification for Process
Instrumentation.

22A3061, Rev. 0, GE System Design Specification, Electrical Codes and
Standards.

22A3062, Rev. 2, GE System Design Specification, Mechanical Codes.

22A3067, Rev. 3, GE System Design Specification for Mechanical
Equipment Separation.

22A3085, Rev. 3, GE Design Specification for the Remote Shutdown System.

22A3095, Rev. 0, GE System Design Specification, Pressure Integrity of
Piping and Equipment Pressure Parts.

22A3095AD, Rev. 1, GE System Design Data Sheet, Pressure Integrity of
Piping and Equipment Pressure Parts.

22A3730, Rev. 0, GE System Design Specification for RHR Heat Exchangers.

22A3730AB, Rev. 0, GE System Design Data Sheet for RHR Heat Exchangers.



22A3746, Rev. 1, GE System Design Specification for Local Instrument
Panels. ' ' Q
~=

22A5233, Rev. 0, GE Installation Specification for RHR Heat Exchangers.

22A5267, Rev. 1, GE System Specification on Regulatory Requirements,
Industrial Standards and Design Bases. :

22A7416, Rev. 0, GE BWR Requirements for Separation of Electrical
Equipment in Engineered Safeguard Systems (see also 22A2988 Rev. 6).

234A9467TC, Rev. 4, GE Instrument Data Sheets for the RHR System.

249A1401TC, Rev. 1, GE Instrument Data Sheets for the Remote Shutdown
System.

B&R Engineering Criteria Document: 6

Section D Electrical Engineering Criteria

Section E Mechanical Engineering Criteria

Section F Chemical and Nuclear Engineering Criteria

Section G Instrumentation and Control Engineering Criteria

Section H Technical Standards Applicability List .
Sectiop I Piping and Pipe Support Criteria




Q C.2 B&R Design Calculations

2.02.02, Rev. 1, Main Plant Oneline Auxiliary Load Calculations.
2.02.07, Rev. 2, Motor Control Center Load Calculations.

2.02.18, Rev. 0, 480 V Switchgear Load Study.

2.03.02, Rev. 5, Main Oneline Short Circuit Calculation.

2.03.07, Rev. 2, 480 V Switchgear Short Circuit Calculation.
2.03.09, Rev. 0, Motor Control Center Short Circuit Calculations.
2.03.11, Rev. 0, Fault Calculations for Paralleling DG1 and DG2.
2.06.03, Rev. 5, Main Oneline Yo]tage Drop Calculations.

2.06.05, Rev. 3, Reactor Building Feeder Voltage Drop Calculation.

2.06.10, Rev. 1, Service and Diesel Generator Building Feeder Voltage
Drop Calculations.

2.06.17, Rev. 0, 4.16 KV and 6.9 KV Motor Feeder Cable Voltage Drop
Calculation. .

2.07.01, Rev. 2, High Voltage Cable Sizing, Ampacities and Conduits.

2.07.05, Rev. 0, 4.16 KV and 6.9 KV Cab1e‘Sizing, Short Circuit
Capacity.

2.07.09, Rev. 3, 125 V DC System Cable Sizing for Circuit Breakers.

2.07.10, Rev. 0, DC System Cable Sizing for Voltage Drop.



2.12.00, Rev. 5, Relay Setfing Time Current Characteristic Curves. Q
2.12.14, Rev. 1, 4.16 KV Switchgear Relay Settings. N
5.17.13, Rev. 0, Flow Restrictor Sizing, RHR Sys)tem.

_5..17.19, Rev. 1, RHR System Pressure Drop Calculations.

5.17.20, Rev. 0, Effectiveness Calculation for RHR Heat Exchanger.
5.17.26, Rev. 0, RHR Testline Orifice Sizing Calculation.

5.17.29, Rev. 1, RHR LPCI'Line Orifice Sizing Calculation.

6.19.19, Rev. 0, Pages 38 thr‘ou;_;h 56A, Structural Calculation, Reactor
Building, Interior Walls at Elevation 572.0 ft.

6.19.34, Rev. 2, Sheets 1 through 9 (Pages 62 to 70C), Structural [
Calculation, Reactor Building, Equipment Foundations. O

7.00.55, Rev. 3, Minimum Flow Control Valve Sizing Calculations.
8.14.127B, Rev. 6, Structural Design Calculation, Anchor Group 36.

8.15.213, Rev. 4, Review/Redesign Calculation for Piping Support .
RHR-HGR-184 (PS-1, Y), Node 163. '

8.15.2341, Rev. 2, Review/Redesign Calculation for Piping Support
RHR-HGR-436 (PS-6, Y) Node 1220.

9.21.02, Rev. 0, Reactor Building, Emergency Cooling and Critical Area
Cooh’ng System.

i
|

9.32.06, Rev. 3, HVAC for Control Room, Cable Spreading Room and

Criticé] Switchgear Room. ‘
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0 C.3 Technical Memoranda

™ 151, Rev. 0, B&R Technical Memorandum,
Investigation.

™ 181, Rev. 0, B&R Technical Memorandum,
the RHR System.

™ 194, Rev. 1, B&R Technical Memorandum,
Investigation.

™ 327, Rev. 0, B&R Technical Memorandum,
the RHR Heat Exchanger Rooms.

™ 420, Rev. 4, B&R Technical Memorandum,
Qutside Diameter, Weight, Pulling Tension

T™ 526, Rev. A, B&R Technical Memorandum,
RHR System.

™ 563, Rev. 0, B&R Technical Memorandum,
Investigation. :

TM 610, Rev. 0, B&R Technical Memorandum,
Sizing.

RHR Heat Exchanger Leak

Shielding Requirements for
RHR Heat Exchanger Leak
Shielding Requirements for
Electric Cable - Listing of
and Bending Radius.

System Description for the

RHR Heat Exchanger Leakage

RHR System Relief Valve

T™ 1000, Rev. 0, B&R Technical Memorandum, Actuation of RHR Heat

Exchanger Relief Valves.

™ 1016, Rev. 0, B&R Technical Memorandum,‘Cavitation in the RHR System.

TM 1060, Rev. 3, B&R Technical Memorandum, Voltage Droop Study.

™ 1129, Rev. 0, B&R Technical Memorandum, Class 1E Motor Operated

Valves. .



T™ 1131, Rev. 0, B&R Technical Memorandum, Design Changes for Line RH‘

(16).

Y

r

™ 1232, Rev. 0, B&R Technical Memorandum, Service Water Requirements.




0 C.4 Vendor Manuals

‘“Ai

GEK-71330, July 1978, Operation and Maintenance Instructions for the
Remote Shutdown System. -

GEK-71336, July 1978, Operation and Maintenance Instructions for the
Residual Heat Removal System.

GEK-71337, Jdune 1978, Operation and Maintenance Instructions for Vendor
Supplied Instruments

CVI 47A-00, 131, Issue 1, Operation and Maintenance Instructions plus
Parts Catalog for Medium Voltage Metal Clad Switchgear.

CVI 49-00, 25, Issue 1, ITE Instruction Manual for Motor Control
Centers.

CVI 2-02E12-08, Sheet 10, Issue 1, Operation and Maintenance Manual for
RHR Pumps (Ingersoll Rand).



0 C.5 Drawings
N\

i‘f!

C.5.1

Mechanical and Nuclear

M-151, Rev. 0, B&R General Arrangement Drawing, Ground Floor (Elevation
441.0 ft).

M-152, Rev. 0, B&R General Arrangement Drawing, Mezzanine Floor (471.0
ft).

M-153, Rev. 0, B&R General Arrangement Drawing, Operating Floor (501.0
ft).

M-154, Rev. 0, B&R General Arrangement Drawing, Reactor Duilding Floor
Plans at 422.25 ft, 510.5 ft, 522.0 ft, 548.0 ft, 572.0 ft, and 606.88
ft. '

M-155, Rev. O, B&R General Arrangement Drawing, Reactor Building
Vertical Sections.

M-159, Rev. 0, B&R Equipment List for General Arrangement Drawings.
M-501, Rev. 21, B&R Chart of Flow Diagram Symbols.

M-521, Sheet 1 and 2, Rev. 39, B&R Flow Diagram of the Residual Heat
Removal System.

M-524, Sheet 1 and 2, Rev. 37, B&R Flow Diagram of the Standby Service
Water System.

197R567, Rev. 3, GE Piping and Instrument Symbols.

731E961AD, Sheet 1 and 2, Rev. 4, GE Piping and Instrumentation Diagram
for the RHR System.
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731E966, Rev. 6, GE Process Diagram for the Residual Heat Removal '
System. 4

.731E966AD, Sheet 1, Rev. 2, Sheet 2, Rev. 0, GE Process Data Sheet for }
the Residual Heat Removal System.

762E481, Rev. 5, GE Assembly Drawing, RHR Heat Exchanger.
762E483, Rev. 3, GE Drawing of RHR Heat Exchanger Channel.
762E484, Rev. 4, GE Drawing of RHR Heat Exchanger Tube Bund]e.:
762E485, Rev. 3, GE Drawing of RHR Heat Exchanger Tube Sheet.
9210280, Rev. 0, GE Instrument Symbols.

10504981, Rev. 2, GE Drawing of RHR Heat Exchanger Channel Cover.

10504984, Rev. 3, GE Drawing of RHR Heat Exchanger Baffle Plate. .

137C7572, Rev. 0, GE Installation Drawing for RHR Heat Exchanger Relief
Valve.

M-200, Sheet 106, Rev. 5, B&R Isometric Diagram with RHR-V-4B,
RHR-V-6A, RHR-P-2B Suction. -

M-200, Sheet 107, Rev. 5, B&R fgometric‘Diagram with RHR-HX-]B'In1et,
RHR-V-47B, RHR-V-48B, RHR-V-89, RHR-V-116, RHR-V-115, RHR-FCV-64B,
RHR-RO-1B, RHR-V-18B.

M-200, Sheet 112, Rev. 4, B&R Isometric Diagram with RHR-FE-14B,
RHE-FIS-10B, RHR-V-3B.
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M-200, Sheet 113, Rev. 4, BAR Isometric Diagram with RHR-V-42B,
RHR-V-53B, RHR-V-17B, RHR-V-16B.

M-200, Sheet 150, Rev. 7, B&R Isometric
RHR-V-248, RHR-V-172B, RHR-RO-3B.

M-701, Rev.

M-702, Rev.
444.0 ft.

M-703, Rev.
M-704, Rey;
M-705, Rev.
M-706, Rev.

M-707, Rev.

24,

21,

18,

22,

23,

32,

15,

Reactor Building Layout

Reactor Building Layout

Reactor Building Layout
Reactor Building Layout
Reactor Building Layout
Reactor Building Layout

Reactor Building Layout

M-708, Rev. 28, Reactor Building Layout
and Vertical Sections.

Diagram with RHR-V-278,

at Elevation 422.25 ft..

at Elevations 441.0 ft and

at Elevation 471.0 ft.
at Elevation 501.0 ft.
at Elevation 522.0 ft.
at Elevation 548;0 ft.
at E]évation 572.0 ft.

Details at Various Elevations

M-709, Rev. 31, Reactor Building, Vertical Sections.

C.5.2 Instrumentation and Control

197R567, Rev. 3, GE Piping and Instrument Symbols.

731E961AD, Rev. 4, 2 Sheets, GE Piping and Instrumentation on Diagram
for the RHR System.

731E966, Rev. 6, GE Process Diagram for the RHR System.
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731E999, Rev. 5, GE Functional Control Diagram for the RHR System. ‘
. /!

762E280AD Rev. 0, GE Functional Control Diagram for the Remote Shutdown

Panel.

807E170TC, Rev. 14, GE Elementary Diagram for the RHR System.

807E151TC, Rev. 10, GE Elementary Diagram for the Remote Shutdown Panel.

10504947AD, Rev. 1, GE IED for the Remote Shutdown Panel.
127D1812TC, Rev. 3, GE Tubing Diagram for Rack H22-P021.

127D1841TC, Rev. 3, GE Arrangement Drawing for Rack H22-P021.
828E191TC, Rev. 9, GE Connection Diagram for Rack H13-P618.
828E289TC, Rev. 5, GE Connection Diagram for Rack H22-P021.
828E466TC, Rev. 8, GE Arrangement Drawing for éemote Shutdown Panel.
828848éTC, Rev. 8, GE Connection Diagram for Remote Shutdown Panel.
9210280, Rev. 0, GE Instrument Symbols.

145C3008, Rev. 8, GE Differential Pressure Switch Diagram, Purchased
Part. ‘

145C§0i1, Rev. 8, GE Diagram for Differential Pressure Switch.
159C4540, Rev. 6, GE Diagram for Meter, Model 180.

163C1183 Rev. 5,, GE Diagram for Differential Pressure Transmitter.
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9003, Rev. 2, Electric Wiring Diagram for RHR-P-2B.

9E004, Rev, Electric Wiring Diagram for RHR-P-2B.

9E010, Rev. Electric Wiring Diagram for RHR-P-3.

9E017, Rev. Electric Wiring Diagram for RHR-V-3B.

9£019, Rev. 2, B&R Electric Wiring Diagram for RHR-V-4B.
9E022, Rev. 2, B&R Electric Wiring Diagram for RHR-V-6B. 1
9E034, Rev. 1, B&R Electric Wiring Diagram for RHR-V-24B.
9£038, Rev. 1, B&R Electric Wiring Diagram for RHR-V-27B.
9E047, Rev. 1, B&R Electric Wiring Diagram for RHR-V-47B.
Q 9E049, Rev. 2, B&R Electric Wiring Diagram for RHR-V-48B.
9E057, Rev. 1, B&R Electric Wiring Diagram for RH&-FCV-64B.

E-522, Rev. 16, B&R Elementary Diagram for'Isolation Valve Status
Display Panel.

E537, Sheet 6C, Rev. 11,. B&R Connection Wiring Diagram for Control
Boards. '

E539, Sheet 16, Rev. 10, B&R Connection Wiring Diagram for RHR System.
E539, Sheet 20, Rev. 8, B&R Connection Wiring Diagram for RHR System.

E-697, Rev. 32, I&C Conduit and Tray Diagram at Elevation 501.0 ft.
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M-153, Rev. 0, B&R General Arrangement Drawing, Operating Floor (501.‘
ft).

N

M-154, Rev. 0, B&R General Arrangement Drawing, Reactor Building Floor
Plans at 422.3 ft, 510.5 ft, 522.0 ft, 548.0 ft, 572.0 ft, 606.9 ft.

M-155, Rev. 0, B&R General Arrangement Drawing, Reactor Building
Vertical Sections.

M-559, Rev. 0, B&R Equipment List for General Arrangement Drawings.
M-501, Rev. 21, B&R Chart of Flow Diagram Symbols.
M—52], Sheet 1 and 2, Rev. 39, B&R Flow Diagram of the RHR System.

M-568, Rev. 23, B&R Radiation ane Drawing for Reactor Building at
Elevations 471.0 ft and 501.0 ft.

-

M-706, Rev. 33, B&R Piping Plan, Reactor Building at Elevation 548.0 .

M-735,M Rev. 26, B&R Piping Plan, Reactor Building at Elevation 501.0 ft.
M-807,MRev. 18, B&R HVAC Plans, Reactor Building at Elevation 501.0 ft.
M200, Sheet 107, Rev. 5, B&R Piping Diagram, Contract 215. .
M200, éh;zet 112, Rev. 4, B&R Piping Diagram, Contract 215.

M619, ;heet 15, Rev. 7, B&R Tubing Connection Diagram, Contract zéo.

M619, Sheet 16, Rev. 7, B&R Tubing Connection Diagram, Contract 220.

D-220-0090-H22-P021, Rev. 1, JCI Diagram.
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o

D-220-3500-5.0-RHR-FT-1, Rev. 1, JCI Diagram.
E-220-5500-RB-501, Rev. 5,. JCI Drawing:

52A8654, Rev. D, Fisher Controls Drawing of Limitorque Actuated Control
Valve.

C.5.3 Electrical

A}

9EQ03, Rev. 2, B&R E]ectriF Wiring Diagram for Pump RHR-P-2B.
9017, Rev. 1, B&R Electric Wiring Diagram for RHR-V-3B.

9E034, Rev. 1, B&R Electric Wiring Diagram for RHR-V-24B.

9E057, Rev. 1, B&R Electric Wiring Diagram for RHR-FCV-648.

E501, Rev. 9, B&R Electrical Symbol List.

E502, Sheet 2, Rev. 19, B&R Main Oneline Diagram, Emergency Buses.

E503, Sheet 7, Rev. 25, B&R Auxiliary Oneline Diagram, Motor Control
Centers.

ES03, Sheet 8, Rev. 23, B&R Auxiliary Oneline Diagram, Motor Control -
Centers. .

ES03, Sheet 12, Rev. 23, B&R Auxiliary Oneline Diagram, Motor Control
Centers.

E514, Sheet 8, Rev. 2, B&R Diagram, Relay Settings for 4.16 KV
Switchgear, SM-8.

E517, Sheet 3, Rev. 12, B&R Elementary Diagram for 4.16 KV Switchgear.
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£517,

E517,

E517,

E517,

ES17,

E518,

E519,

£528,

Sheet 4, Rev. 8, B&R Elementary Diagram for 4.16 KV Switchgear.@

Sheet 9, Rev. 17, B&R Elementary Diagram for 4.16 KV Switchgear.

Sheet 10, Rev. 13, B&R Elementary Diagram for 4.16 KV Switchgear.
Sheet 13, Rev. 9, B&R Elementary Diagram for 4.16 KV SQitchgear.

Sheet 18, Rev. 1, B&R Elementary Diagram for 4.16 KV Switchgear.

Sheet 6, Rev. 11, B&R Elementary Diagram for 480V Switchgear.

Sheet 1A, Rev. 4, B&R Elementary Diagram for Valve Control.

Sheet 25, Rev. 1, B&R MCC Equipment Overload Summary for

MCC-MC-7B-A.

£528,

E528,

E528,

Sheet 35, Rev. 3, B&R Overload Summary for MCC-MC-8B. ’
Sheet 36, Rev. 1, B&R Overload Summary for MCC-MC-8B-A.

Sheet 37, Rev. 0, B&R Overload Summary for MCC-MC-8B-8.

E533-21VH-5, Rev. 2, Bill of Material for Electrical Devices, 4.16 KV
Switchgear, SM-8. . -

© ES550,

ES551,

E558,

Rev. 35, Power Cable Schedule.
Rev. 38, Control Cable Schedule.

Sheet 2, Rev. 4, Turbine Generator Building, Grounding Plans and

Details.
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E680, Rev. 18, Reactor Building at Elevation 422.25 ft, Power Conduit
‘ and Tray Plan. '

.E681, Rev. 11, Reactor Building at Elevation 441.0 ft, Power Conduit
and Tray Plan.

E682, Rev. 35, Reactor Building at Elevation 471.0 ft, Power Conduit
and Tray Plan.

£684, Rev. 31, Reactor Building at Elevation 522.0 ft, Power Conduit
and Tray Plan.

E685, Rev. 20, Reactor Building at éIevation 548.0 ft, Power Conduit
and Tray Plan.

E686, Rev. 25, Reactor Building at Elevation 572.0 ft, Power Conduit
and Tray Plan.

0 E745, Sheet 1, Rev. 18, Radwaste and Control Building at Elevation
437.0 ft, Power Conduit and Tray Plan.

E747, Sheet 1, Rev. 37, Radwaste and Control Building at Elevation
467.0 ft, Power Conduit and Tray Plan.

E915, Rev. 12, Reactor Building at E1gvation 422.25 ft, Location Plan -
for Cable Tray Nodes.

E916, Rev. 5, Reactor Building at Elevation 441.0 ft, Location Plan for
Cable Tray Nodes.

E917, Rev. 10, Reactor Building at Elevation 471.0 ft, Location Plan
for Cable Tray Nodes.
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E191, Rev. 7, Reactor Building at Elevation 522.0 ft, Location Plan fo
Cable Tray Nodes. ‘

£922, Sheet 2, Rev. 6, Reactor Building Sections, Location Plan for
Cable Tray Nodes.

€922, Sheet 4, Rev. 7, Reactor Building Sections, Location Plan for
Cable Tray Nodes.

E927, Sheet 1, Rev. 10, Radwaste and Control Building at Elevation
437.0 ft, Location Plan for Cable Tray Nodes.

E929, Rev. 9, Radwaste and Control Building at Elevation 467.0ft,
Location Plan for Cable Tray Nodes.

E934, Sheet 2, Rev. 10, Cable Spreading Room in Radwaste and Control
Building, Location Plan for Cable Tray Nodes.

E935, Sheet 4, Rev. 7, Section 4-4 of Radwaste and Control Building, 0
Location Plan for Cable Tray Nodes.

M-521, Sheet 1 and 2, Rev. 39, B&R Flow Diagram of the Residual Heat
Removal System.

9220302FD, Rev. 6, Outline for Induction Motor RHR-M-2B. . -
C.5.4 Structural

M-151, Rev. 0, B&R General Arrangement Drawing at Elevation 441.0 ft
(Ground Floor).

M-152, Rev. 0, B&R General Arrangement Drawing at Elevation 471.0 ft
(Mezza Floor).

. \
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M-153, Rev. 0, B&R General Arrangement Drawing at Elevation 501.0 ft
(Operating Floor).

M-154, Rev. 0, B&R Reactor Building Floor Plans at Elevations 422.25
ft, 510.5 ft, 522.0 ft, 548.0 ft, 572.0 ft, 606.88 ft. ,

M-155, Rev. 0, B&R General Arrangement Drawing, Reactor Building
Vertical Sections.

M-159, Rev. 0, B&R Equipment List for General Arrangement Drawing.
M-501, Rev. 21, B&R Chart of Flow Diagram Symbols.

M-521, Sheet 1, Rev. 39, B&R Flow Diagram of the Residual Heat Removal
System.

M-521, Sheet 2, Rev. 39, B&R Flow Diagram of the Residual Heat Removal
Sys tem.

H-501, Sheets 1, 2, 3, all Rev. 0, B&R Construction Tolerances, Piping
and Pipe Supports. '

S-660, Rev. 28, B&R Drawing, Structural Anchor Bolt Schedule.

S-722, Rev.16, B&R Drawing, Reactor Building Details at Elevation 572.0
ft.

S-769, Rev. 7, B&R Drawing, Reactor Building Details.

S-772, Rev. 40, B&R Drawing, Reactor Building Equipment Foundations
Sheet 2.

S-794, Sheet 1, Rev. 24, Structural Drawing of Primary Containment.
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S-l(_)OO, Sheet 1, Rev. 19, List of Reactor Building Piping Restraints.‘

$-1062, Rev. 5, Load Table for Piping Supports in Primary Containment.
761E428, Rev. 2, GE Drawing, Residual Heat Removal System.

762E481, Rev.ls, GE Drawing of the RHR Heat Exchanger.

762E484, Rev. 4, GE Drawing of Tube Bundle for RHR Heat Exchanger.
762E485, Rev. 3, GE Drawing of Tube Sheet for RHR Heat Exchanger.
10504984, Rev. 3, GE Drawing of Baffle Plate for RHR Heat Exchanger.

M-200, Sheet 107, Rev. 5, B&R Isometric Diagram with RHR-HX-1B Inlet.

M-200, Sheet 112-1, Rev. 5B, B&R Isometric Diagram with RHR-FE-14B (at

Elevation 565.5 ft). ‘

M-200, Sheet 112-2, Rev. A, Data Sheet for M-200 Sheet 112-1.
M-200, Sheet 150, Rev. 7A, B&R Isometric Diagram with RHR-V-24B.

M~701, Rev. 19, B&R Drawing, Reactor Building Floor Plans at Elevation
422.25 ft, Vertical Sections.. -

M-702, Rev. 21, B&R Drawing, Reactor Building Layout at Elevations
441.0 ft and 444.0 ft.

M-703, Rev. 18, B&R Drawing, Reactor Building Layout at Elevation 471.0
ft.

M-704, Rev. 22, B&R Drawing, Reactor Building Layout at Elevation 501.0

ft.




M-705, Rev. 23, B&R Drawing, Reactor Building Layout at Elevation 522.0
ft.

M-706, Rev. 32, B&R Drawing, Reactor Building Layout at Elevation 548.0
ft.

M-707, Rev. 15, B&R Drawing, Reactor Building Layout at Elevation 572.0
ft.

M-708, Rev. 21, B&R Drawing, Various Reactor Building Sections and
Details.

RHR-184 S0068, Sheet 10F4, Rev. 4, B&R Drawing of Piping Support
RHR-HGR-184.
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m C.6 Memoranda (General)

EM-79-006, B&R Engineering Memorandum; MCC Master List, January 2, .1979.

EM-79-238, B&R Engineering Memorandum, MCC Master List Revisions,
March 22, 1979.

GEBR-2-81-182, GE Letter to B&R, on Increased Loads.

GEBR-2-81-189, GE Letter to B&R, on Increased Loads.
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C.7 Contract Specifications ‘ ‘

Contract 2, Division 2, Section 2A, Nuclear Steam Supply System.
Contract 41A, Division 15, Section 15A, Nuclear Valves.

Contract 41B, Division 15, Section 15A, Nuclear Valves.

Contract 42, Fisher Cc;ntrols, Incd..

Contract 42A, Division 15, Section 15B, Control Valves, Quality Class I.
Con;ract 47A, Division 16, Section 16A, Metal Clad Switchgear. h
Contract 49, Divisfon 16, Section 16A, Motor Control Centers.

Contract 62A, Division 16, Section 1'6A, Electrical Cable.

Contract 62B, Division 16, Section 16A, Electrical Cable. ‘

Contract 215, Division 15, Section 15B, Piping Systems, Section 15F,
Valves, Section 15G, Specialties.

Contract 220, Johnson Controls, Incd.
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@ C.8 Other Documentation Utilized for Investigation

C.8.1 Test Data

2993-112-1, Rev. 0, Ingersoll Rand Pump Test Data, Curve N-621, Pump
Serial Number 047-3111, dated December 26, 1974.

2993-117-1, Rev. 1, Ingersoll Rand Pump Test Data, Curve N-155,
' Speed-Torque Characteristic of Centrifugal Pump, Start With Open-
Discharge.

2997-24, Rev. 1, Curve 388-AA-578, Speed-Torque-Current Curves for
Induction Motor, RHR Pump Motors for Hanford II, B&R File 41A-00-0073
Rev. 3, Limitorque Corporation, Master Certification Sheet 1.

B&R 418-00-0108, Limitorque Motor Data.

WPPSS QA EEI-02-KNC-80-022, Test Report, Limitorque Valve Actuator
Qualification for Nuclear Power Station Services, Report B0058, Test
per IEEE Standards 382-1972, 323-1974, 344-1975, by Limitorque
Corporation, dated January 11, 1980.

Cable Pull Slips for Cables 2SM8-50 and 2M8BA-20.

B&R 41A-00-8496, Motor Test Report for RHR-MO-3B. -

QA Film 02-003-1254, Anchor Valve Company, Certified Operation Test
Report for RHR-M0-248B. .

QA Film 02-009-322, Report of Test Certification for RHR-M0-64B.

QA Film 02-009-323, Fisher Conrol Company, Manufacturer Certification
for RHR-M0-64B.
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WPPSS SLT EDS-8, System Lineup Test for RHR-P-2B, 4 Pages, dated May
28, 1981 and October 19, 1981.

WPPSS SLT EDS-1, éystem Lineup Test for RHR-P-2B, dated January 8, 1982.

C.8.2 Standards and Regulatory Guides

IEEE-141-1969, The Red Book, Recommended Practice for Electric Power
Distribution in Industrial Plants.

IEEE-279-1971, Criteria for Protection Systems in Nuclear Power
Generating Stations.

IEEE-308-1974, Criteria for Class 1E Power Systems in Nuclear Power
Generating Stations.

IEEE-323-1971, Qualifying Class 1E Equipment for Nuclear Power
Generating Stations.

IEEE-3§3-1974, Qualifying Class 1E Equipment for Nuclear Power
Generating Stations.

IEEE-382-1972, Type Test of Class 1E Electric Valve Actuators for
Nuclear Power Generating Stations.

IEEE-383-1974, Type Test of Class 1E Electric Cables, Field Splices,
and Connections for Nuclear Power Generating Stations.

NEMA-MG-1-1978, Motor and Generator Standards.
NEMA-ICS-1-108, Service and Installation Conditions.

NEMA-ICS-2-321, AC General Purpose Class A Magnetic Controllers for
Induct%on‘Motors, Rated in Horsepower, 600 V and less, 50 and 60 Hz.
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NEMA-ICS-2-322, AC General Purpose Motor Control Centers.

NEMA-1CS-327, AC General Purpose Class A Magnetic Controllers for
Induction Motors, Rated in Full Load and Locked Rotor Current, 600 V
and less, 50 and 60 Hz.

IPCEA-5-68-516, Interim Publication 2, Cables Rated 5.0 KV and Less,
Having Ozone Resistant Ethylene-Propylene-Rubber Integral Insulation
and Jacket.

IPCEA-P-54-440, 2nd Ed., Ampacities of Cables in Open Cable Trays.
NFPA-70-1981, National Electrical Code.

ANSI-C37.04-1979, Rating Structure for AC High Voltage Circuit
Breakers, Rated on a Symmetrical Current Basis.

ANSI-C37.06-1979, Preferred Ratings and Related Required Capabilities
for AC High Voltage Circuit Breakers, Rated on a Symmetrical Current
Basis.

ANSI-C37.010-1972, Application Guide for AC High Voltage Circuit
Breakers, Rated on a Symmetrical Current Basis.

ANSI-C37.010-1979, Application Guide for AC High Voltage Circuit
Breakers, Rated on a Symmetrical Current Basis.

RG-1.131, Regulatory Guide, Qualification Tests of Electric Cables,
Field Splices and Connections for Nuclear Power Generating Stations.

C.8.3 Miscellaneous Other Documentation

WPPSS WNP-2 Class 1E Equipment List, dated March 2, 1983 and
January 4, 1983.
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GE ESM Book 3, GE Electrical Equipment Specification Manual, ‘

Application Guide for Systems and Utilization Equipment.

WX-AD-32-262, Westinghouse Application Data 32-262 for Type DHF Circuit
Breakers.

PPM 10.25.13, WNP-2 Plant Procedufe Manual, Electrical Maintenance
Programs and Procedures, Westinghouse High Voltage Circuit Breakers.

238X184AD, Rev. 7, Parts List for Residual Heat Removal System.




D.1

D.1.1

SECTION D RFW SYSTEM REVIEW REFERENCES

Mechanical References

Design Specifications

General' Electric Design Specifications

22A719, Rev. 0, Feedwater Flow Measurement and Control.
22A2800, Rev. 1, Rated Steam Output Curve.

22A2801, Rev. 1, Reactor System Heat Balance - Rated.
22A2802, Rev. 1, Reactor System Heat Balance - 105% of Rated.
22A2887, Rev. 6, Nuclear Boiler System.

22A3007, Rev. 5, BWR Equipment Environmental Interface Data.
22A3067, Rev. 3, Mechanical Equipment Separation.

22A3095AD, Rev. 1, Pressure Integrity of Piping and Equipment, Press.
Parts.

22A2907, Rev. 3, FW Control System (Steam Turbine Driven RFW Pumps).

22A2907AB, Rev. 1, Feedwater Control System.

Burns and Roe Engineering Criteria Document

Section E - Mechanical Engineering Criteria

D-1



Section F - Nuclear Power Engineering Design Criteria
Section G - Instrumentation and Control Criteria
Section I - Process Piping and Pipe Supports

Hestinghouse Thermal Performance Data

Heat Balances.
AB095-1554-1205849 KW, Maximum Calculated, Not Guaranteed.
AB095-1555-1154745 KW, Maximum Guaranteed.

Industry Standards

Heat Exchanger Institute Std. for Closed FW Htrs, 1st Ed., 1968.
American Petroleum Institute Std. RP-520.

D.1.2 Calculations

4,20.04 - Feedwater System - From Reactor Feed Pumps to the Reactor
Vessel, 11-16-76.

4.25.01 - Reactor Feedwater System Pressure Drop Calc. , 3-13-78.

5.07.72 - Pressurization of M.S. Tunnel From an M.S. Line Break,
5-13-79.

5.07.73 - Pressurization of M.S. Tunnel From an F.W. Line Break,

8-14-79.
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0 7.00.50, Sht. 5 - RFW-V-115A, B Flow Control Valve Sizing 5-18-72.
Sht. 6 -~ COND-V-149, Control Valve Sizing, 1-25-72.
Sht. 6A - RFW-FCV-15, Control Valve Sizing, 3-11-83.
Sht. 54, Rev. 1 - RFW Resizing of .RFH-PCU-15, 3-22-83.

D.1.3 Technical Memor andums

T™ 667 - Feedwater Delivery System 6-26-74.

T™ 1010 - Operation of Feedwater Delivery System, 4-29-77.
D.1.4 Manuals

Anchor Darling Valve Operation and Maintenance Manual, AVC-198.

@ Southwest Engineering Manual for Feedwater Heaters.

Velan Valve Instruction Manual.
Ingersoll1-Rand Reactor Feedwater Pump Manual.

Delaval Reactor Feedpump Turbine Drive Instruction Book.

D.1.5 Drawings

Burns and Roe

M504, Rev. 40, Condensate and Reactor Feedwater F]ow‘ Diagram.

M506, Rev. 40, Misc. Drains, Vents and Sealing Systems.
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M529, Rev. 35, Nuclear Boiler, Main Steam Flow Diagram. ‘

M645, Rev. 15, RFW and Cond. Piping Sections.

M200-27, Rev. 6, FW Piping In Containment: Line A.

M200-28, Rev. 5, FW Piping In Containment: Line B.

M200-334, Rev. 6, FW Piping, RFW Pumps to #6 Htr and Condenser.

M200-335, Rev. 7, FW Piping, RFW Pumps to Reactor.

M200-341, Rev. 3, Cond., L.P. Htrs 5A and 5B to RFW Pumps.

Bovee and Crail Isometrics

COND-385-1.4, Rev. 6, Seal Water to RFW Pumps 1A and 1B
-385-5.6, Rev. 3, Seal Water to RFW Pumps 1A and 1B .’\

RFW-413-1.5, Rev. 10, From FW Pump.1A to Condenser

-6.8, Rev. 6, From FW Pump 1A to Condenser

-414-1.5, Rev. 10, FW Pump 1B to Condenser
~-6.8, Rev. 6, FW Pump 1B to Condenser

-415-1.5, Rev. 7, Recirc. Line, HP Htrs. to Condenser
-6.7, Rev. 5, Recirc. Line, HP Htrs. to Condenser .
-8.10, Rev. 6, Recirc. Line, HP Htrs. to Condenser
-11.12, Rev. 7, Recirc. Line, HP Htrs. to Condenser
-13.14, Rev. 6, Recirc. Line, HP Htrs. to Condenser

-416-1.5, Rev. 5, From FW Pump 1A and 1B to HP Htrs. 6A and 6B
-6.9, Rev. 5, FW Pumps 1A and 1B to HP Htrs. 6A and 6B
-10.12, Rev. 9, FW Pumps to HP Htrs. 6A and 68
-13.14, Rev. 7, FW Pump to HP Htrs. 6A and 6B
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Bovee and Crail Isometrics (Cont'd)

-417-1.3, Rev. 5, HP Htr. 6A to Flow Meter
-4.5, Rev. 3, HP Htr. 6A and 6B to Flow Meters
-6.8, Rev. 3, HP Htr. 6A and 6B to Flow Meters
-9.10, Rev. 2, HP Htr. 6A and 6B to Flow Meters
-11.13, Rev. 2, HP Htr. 6A and 6B to Flow Meters
-418-1.2, Rev. 10, Flow Element to Cont. (Line A)
-3, Rev. 4, Flow Element to Cont. (Line A)
-4, Rev. 7, Cont. to Reactor Vessel (Line A)
-5.6, Rev. 5, Cont. to Reactor Vessel (Line A)
-7.8, Rev. 5, Cont. to Reactor Vessel (Line A)
-9.10, Rev. 7, Cont. to Reactor Vessel (Line A)
-11.12, Rev. 6, Cont. to Reactor Vessel (Line A)
-13, Rev. 6, Cont. to Reactor Vessel (Line A)
-419-1.2, Rev. 8, Flow Meter to Cont. (Line B)
-3, Rev. 4, Flow Meter to Cont. (Line B)
-4, Rev. 4, Cont. to Reactor Vessel (Line B)
-5.7, Rev. 7, Cont. to Reactor Vessel (Lihe B)
-8.9, Rev. 7, Cont. to Reactor Vessel (Line B)
-10.11, Rev. 5, Cont. to Reactor Vessel (Line B)
-12.13, Rev. 7, Cont. to Reactor Vessel (Line B)
-479-1.3, Rev. 2, FW Pump 1B to Hp Htrs. 6A and 6B
-480-1.4, Rev. 4, Bypass Line, RFW Pump Disch. to Hx6A Disch.

Vendor Drawings

CCI Control Valve, Dwg. #921901077, Rev. H.
Anchor Darling Valve Dwg. #3084-3, Rev. A.
Fisher Control Dwg. #52A8558, Rev. C.

I-R Pump Curve Dwg. #49413.
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I-R Seal Injection Control Dwg. #2636-C-18C.

I-R CN Pump Dwg. #C-18X17CN500X4B.

I-R CN Pump Parts List, Dwg. #C-18X17CN500X4.

Velan Dwg. #Pé-3319-N-33, Rev. J.

D.1.6 Memoranda

WPBR-73-891, Containment Isolation Valves, 12-11-73.

BRWP-74-365, Containment Isolation Valves, 4-10-74,

WPBR-74-460, Containment Isolation Valves, 4-19-74,

EN-RLH-81-05, Containment Iso. and Testability Eval., 10-12-81.

D.1.7 Contract Specifications

Cont. No.

2808-10

2808-11A
2808-41A
2808-418
2808-42A

2808-215

Award Date

1-14-72
2-18-72
12-3-73
12-3-73
5-13-74

5-13-74

Item

Feedwater Heaters
Reactor Feed Pumps

- Nuclear Valves

Nuclear Valves

Misc. Control Valves, Controllers and
Acc.

Mechanical Equipment Installation

B&W Eqﬁipment Spec. #08-1004-352-00 (RFW-FCV-15)

!
v

P

o




‘ D.1.8 Reports

Anchor Darling Valve Design Report: 24"-900# Check Valves.

Anchor Darling Material Certification Report for RFW-V-32A.
CCI Material Certification Report (RFW-FCV-15).

Velan Certificate of Compliance (RFW-V-65A).



‘ D.2 Electrical References

D.2.1 Design Specifications

B&R Engineering Criteria Document, Section D, Electrical Engineering
Criteria.

B&R Engineering Criteria Document, Appendix 3, Electrical Separation
Practices, Rev. 1, 12-22-82.

D.2.2 Calculations

2.02,02 (Main Plant Bus Load Calculations), Rev. 1, DL 6/15/81.
2.02.07 (Motor Control Centers Load Calculations), Rev. 1,

DL 10-12-76.

it 2.03.07 (480 Volt Switchgear Short Circuit Calculations), Rev. 2,
" DL 1/20/77.
2.03.09, (MCC Short Circuit Calculations), Rev. 0, DL 1/24/78.

2.06.03, (Computer Run) - (Main One Line Voltage Drop Calculations),
Rev. 5, DL 1/18/80.

2.06.05 (Reactor Building Feeder and Voltage Drop Calculations),
Rev. 3, DL 2/8/77.

2.06.06 (Turbine Generator Building, Feeder and Voltage Drop
Calculations), Rev. 1, DL 12/16/74.

2.06.10 (480 Volt MCC Voltage Drop Calculation and Cable Sizing),
Rev. 1, DL 4/30/74.
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2.12.00 (Relay Setting Time Current Characteristié Curves), Rev. 5,
DL 9/15/82.

2.12.12 (480 Volt Switchgear Relay Settings Motor Data), Rev. 1,
DL 11/30/76.

D.2.3 Technical Memorandum/Engineering Memo

EM-79-006, Rev. 0, 1/2/79, MCC Master List.
Tech. Memo 1060, Rev. 2, Voltage Drop Study.
B&R Engrg. Memo EM-79-239, Rev. 0, 3/22/79, MCC Master List Revision.
D.2.4 Manuals
ITE Imperial Corporation, Rowan Controller Manual.
Reactof Feed Pump drive Turbine (Delaval), 2808-12.
Limitorque Manual, SMDI-170.
D.2.5 Drawings
The following B&R drawings with revision numbers listed were reviewed:
EWD-72E-001, MOV RFW-V-65A (B22-F065A), Rev. 1, 7/22/82.
EWD-72E-013, MOV RFW-V-109, Rev. 1, 2/3/83.
EWD-72E-015, MOV RFW-V-112A, Rev. 1, 7/22/82.

EWD-72E~037, Turb. RFW-DT-1A Turning Gear RFT-M-TNGA, Rev. 1,
7/22/82.
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EWD-72E-039, Turb. RFW-DT-1A Main 0i1 Pump RFT-M-MOPA, Rev. 2,
8/31/82.

ES02-2, Main One Line Diag., Rev. 19, 1/19/83.

E503-1, Aux. One Line Diag., Rev. 15, 3/21/83.

E503-6, Aux. One Line Diag., Rev. 26, 3/22/83.

ES515-1, Breaker Setting 480V Swgr. SL-11 to SL-31, Rev. 1, 10/19/81.
E515-3, Breaker Setting 480V Swgr. SL-63 to SL-81, Rev. 2, 2/20/82.
E528-1, MCC Equip. Overload Summary MCC-MC-1A, Rev. 1, 12/17/82.
E528-2, MCC Equip. Overload Summary MCC-MC-1B, Rev. 2, 11/17/82.

E535-3A, Connection Wiring Diag. Motor Control Center, Rev. 9,
12/07/82.

E535-38, Connection Wiring Diag. Motor Control Center, Rev. 10,
2/1/83.

E535-10A, Connection Wiring Diag. Motor Control Center, Rev. 11,
4/13/82.

E535-f08, Connection Wiring Diag. Motor Control Center, Rev. 13,
2/1/83.

£528-27, MCC Equip. Overload Summary MCC-MC-7C, Rev. 0, 12/17/82.

E537-19A, Connection Wiring Diag. Control Room Term. Cabinet, Rev.
6, 4/4/83.
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E550, Cable Schedule - Power, Rev. 34, 12/7/82.

E558-2, Turb. Gen. Bldg. Grounding Plans and Details, Rev. 4,
4/12/82.

E902-3, Turb. Gen. Bldg. Grnd. F1. El. 441'-0" Location Plan Cable
Tray Nodes, Rev. 1, 7/16/75. 4

E918, Reactor Bldg. E1. 501'-0" Location Plan Cable Tray Nodes, Rev.
11, 4/6/83.

€929, Radwasté and Control Bldg. E1. 467'-0" Location Plan Cable
. Tray Nodes, Rev. 10, 4/6/83.

E933, Radwaste and Control Bldg. Misc. Elev's. Location Plan Cable
Tray Nodes, Rev. 4, 4/6/83. |

E935-4, Radwaste and Control Bldg. - Section "4-4" Locations Cable
Tray Nodes, Rev. 8, 4/6/83.

Other Vendor Drawings Reviewed

B&R File No. 4900 0001, ITE Imperial Corp., MCC Layout for MCC-MC-18B. |
B&R File No. 4900 0035, ITE Imperial qup., MCC Layout, for MCC-MC-7C. . ‘
B&R File No. 1200 0003, Console 0il Diagram (Délava] Turbine, Inc.).

B&R File No. 41A-00-0073, Limitorque Corp.

B&R File No. 43-00-0061, Walworth Co.

B&R File No. 43-00-0112, Walworth Co.

| GE Motor for Turning Gear, DD-17271.




Q D.2.6 Memoranda

Included in Section D.2.3

D.2.7 Contract Specifications: (B&R)

i) Contract Specification 2808-12, Reactor Feed Pump Turbine - Bid
Issue, BD-24.

ii) Contract Specification 2808-41, Nuclear Valves, Division 15,
Section 15A.

iii) Contract Specification 2808-43, Standard Cast or Forged Steel
Valves, Division 15, Section 15A.

iv) Contract Specification 2808-49, Motor Control Centers, Division
16, Section 16A.

L .
’\ v) Contract Specification 2808-62A and 62B, Electrical Cable.

D.2.8 Others

Vendor Drawings

Veelan Engrg. Co., Test Reports for RFW-M0-65A, (Veelan Order No. -
P2-3313-N).

Walworth Co., Test Report for RFW-M0-109, RFW-MO-112A, (Walworth
Co., P.0. PP 32500, 5/25/77).

Delaval Certificate of Conformance for RFT-M-MOPA, RFT-M-TNGA.

Bussman Fuse Manufacturing, Part III, Component Protection for
Electrical Systems.
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Industry Codes and Standards

NEMA MG-1, Para. MG1-1.26 (Totally Enclosed Machine).

NEMA ICS-2-322.21 (Combination Motor Control Unit Ratings).

NEMA 1CS-2-321.41 (Short Time Capability).

IPCEA - No. P-54-440, “"Ampacities, Cables in Open Top Cable Trays".
NFPA 70-1981, "National Electric Code".

ANSI C37.04-1979 (American National Standard Rating Structure for AC
High Voltage Circuit Breakers Rated on a Symmetrical Current Basis).

ANSI C37.010-1979 (American Nationa] Standard). IEEE Application
Guide for AC High Voltage Circuit Breakers Rated on a Symmetrical

Current Basis. ‘\

IEEE-279-1971 (Criteria for Protection Systems for Nuclear Power
Generating Stations).

IEEE-308-1974 (Criteria for Class 1E Power Systems for Nuclear Power
Generating Stations). ‘

- IEEE-323-1974 (Qualifying Class "1E Equipment for Nuclear Power
‘Generating Stations).

IEEE-344-1975 (Recommended Practices for Seismic Qualification of
Class 1E Equipment for Nuclear Power Generating Stations).

IEEE-382-1974 (Type Test of Class 1E Electric Valve Operators for |
Nuclear Power Generating Stations).
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IEEE-383-1974 (Type Test of Class 1E Electric Cables, Field Splices
‘ and Connections for Nuclear Power Generating Stations.

IEEE-384-1977 (Criteria for Independence of Class 1E Equipment and
Circuits).

R-G-1.75, Physical Independence of Electric Systems.

NUREG 0588, Category 2, (Environmental Qualification of Class 1E
Equipment).

|
i
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‘ D.3 Instrumentation and Control References

D.3.1 Specifications (General Electric and Burns and-Roe, Inc.)

22R2907, Rev. 3, “Feedwater Control System (Steam Driven Turbine
Reactor Feed Pumps", 3/28/74.

22A2907AB, Rev. 1, “"Feedwater Control System® Data Sheet, 8/16/71.

22A2719, Rev, 2, "Feedwater Flow Measurement and Control" Design
Specification, Dated 7/26/71.

22A2719AB, Rev. 0, "Feedwater Flow Measurement and Control" BWR
Plant Requirements Specification, 7/26/71.

732E120AD,'"IED - Feedwater Control System, Turbine Feed Pumps",
Rev. 3.

807E160TC, "Feedwater System" Elementary Diagram, Sheets 1, Rev. 12;
2, Rev. 12; 3, Rev. 10; 4, Rev. 12; 5, Rev. 8.

9

807E153TC, “"Nuclear Boiler Process Instrumentation System"
Elementary Diagrmq; Sheets: 1, Rev. 13; 1A, Rev. 10; 2, Rev. 115 3,
Rev. 3; 4, Rev. 12.

DL8O7E160TC, "Device List - System Elementary C34A", (6/15/78).
234A9304TC, "IDS -~ Feedwater Control sttem", Dated 7/6/73.
GEK-71337, "Instrumentation Manual for Vendor Supplied Instruments",

(Feedwater Control System Device CVI Data), Volumes I, II, III, IV,
V and VI.



22A3067, Rev. 3, "Mechanical Equipment Separation" System Design
Specification, Dated 8/31/75.

22R7416, Rev. 0, "Electrical Equipment, Separation for Safeguards
Systems" Design Specification, Dated 2/19/81.

22R3085, Rev. 3, "Remote Shutdown System" Design Specification,
Dated 5/25/79.

22A3007, Rev. 1, "Engineering Safeguards Systems, Criteria for
Testability of Instrumentation and Controls®, 12/1/71.

22A8658, Rev. 1, "General Requirements for Motor Operated Valve
Actuators", Dated 5/17/71.

GEK-71314, "Feedwater Control System, 0 and M Manual", Dated 9/78.

166B7135A, "Information Document - Feedwater Dynamic Analysis Data”,
Sheets: 1, Rev. C; 2, Rev. C; 3, Rev. C; 4, Rev. C; 5, Rev. C; '
6, Rev. C; 7, Rev. C; 8, Rev. C; 9, Rev. C; 10, Rev. C; 10A, Rev. C;
11, Rev. C; 12, Rev. C; 13, Rev. C; 14, Rev. C; 15, Rev. C; 16,

Rev. C; 17, Rev. C; 18, Rev. C

Burns and Roe Engineering Design Criteria, Section F, Table 7 .4-3,
Equipment Classifications.

22A3039, Rev. 1, "Process Instrumentation", 3/26/73, Design
Specification Para. 4.2.2, 4.3.3, Figures 12, 1.8.10, Para. 4.2.4;
4,2.5.

22A3041, Rev. 1, "Essential Components", 3/14/77.

22A374é; Rev. 1, "Local Instrument Panels" Design Specification,
1/21/74.
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22A3008, Rev. 5, "BWR Equipment Environmental Interface Data",
(4/8/77), Design Specification.

239X241AD, "Feedwater Control System (Turbihe Driven Reactor Feed
Pumps) - Parts List", Rev. 10, Dated 6/4/80.

234A9301TC, Sheet 22, Rev. 1 (8/1/73), "IDS - Nuclear Boiler System".

22A3181AD, Rev. 0, "Flow Element (Main Steam Restrictor" System
Design Specification and Data Sheet (11/13/73).

127D1835TC, Rev. 1 (7/19/73), "Main Steam Flow Instrument Panel A
(H22-P015). ’

21A9387AB, Rev. 0, "IDS - Feedwater Control System - Turbine Drive"
(9/17/71), Sheet 5. '

21A9430, Rev. 0, "Main Steam Flow Element", (11/4/71).

22R2887AB, Rev. 4, Sheet 4, “Nuclear Boiler System Data Sheet"
(1/710/75).

163C1029TC, "Piping Diagram - Main Steam Flow Instrument Panel A
(H22-P015), Rev. 2 (7/22/77).

127D1845TC, Rev. 2 (7/22/77), "Connection Diagram - Main Steam Flow
Instrument Panel A (H22-P015).

163C1183, Rev. 0, "Differential Pressure Transmitter Detai]"; 4/4/74.

127D1826TC, Rev. 4, “"Arrangement, Reactor Vessel Level and Pressure
Instrument Panel A (H22-P004)".

127D01814TC, Rev. 3, "Piping Diagram, Reactor Vessel Level and
Pressure Instrument Panel A (H22-P004)".



127D18277C, Rev. 2, "Electrical Diagram, Reactor Vessel Level and
Pressure Instrument Panel A (H22-P004)".

117C-4928, Rev. B, "Feedwater Flow Meter Section - Purchased Part"
(Shows C34-NOO1A, B as a double section in which each section is
double flanged (flanged at both ends), dated 2/16/71.

761E443, Rev. 1, "Primary Steam Piping Nuclear Boiler - Purchased
Part", Dated 2/8/70 (shows C34-NOO1A, B Specifications).

131€7598, Sheet 1, Rev. 1, "Flow Meter Section - Feedwater Control
_System", Dated 6/1/71 (C34-NOO1A, B specification drawing), shows
C34NOO1A, B as a double section in which the sections are flanged
together only. The outer ends are for welding.

21A9414, Rev. 1, "Feedwater Flow Meter Section" - Purchase Specific
1/7/71 (has calibration procedures and materials, etc. specification
for C34-NOOTA and B) entire document.

21A9414AB, Rev. 2, "Feedwater Flow Section" - Purchase Specification
Data Sheet, Dated 8/24/73, entire document.

328X154TC, Section A, Rev. 11, "Shipping Group Parts List - Nuclear
Boiler Local Instrumentation".

238X178A1, Page 7, Rev. 22, "Nuclear Boiler System - Master Parts

List" (shows B22-NO41 temp. elements code, equipment and source
classifications).

159C4520, Sheet 1, Rev. 6, "Temperature Element - Nuclear Boiler",
(Details on B22-NO41A or RFW-TE-41A).

159C4520, Sheet 2, Rev. 6, "Temperature Element - Nuclear Boiler",
(More B22-NO41A details).
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22A2887, Rev. 6, "Nuclear Boiler System", 1/29/79, Para. 4,11.3.3,
Design Specification.

22A2718, Rev. 5, "Special Wire and Cable", 4/10/74, Para. 2.13.2,
2.13.4 (gives wiring type criteria and lead resistance criteria).

828E185TC, Rev. 4, "Arrangement, Nuclear Steam Supply Shutoff
Temperature Recorder VB".

22A3041, Rev. 1, "Essential Components", 3/14/72, Design
Specification.

22A8696, Rev. 1, "Seismic Requirements for Essential Class I
Instrumentation®, 3/7/78.

22R2702A, Rev. 1, "Seismic Design", 1/7/71, Design Specification.
22A3059, Rev. 1, Cleaning of Piping and Equipment", 6/24/75.
248A9393, Rev. 0, "General Use, Controller Assembly Data Sheet".

GE-1, Feedwater Control System.“Preoperational Test Instruction"
(12/12/77), Rev. 0.

STI-23X, Feedwater Control System Tune-Up Procedure, "Startup Test
Instructions" (6/10/81), Rev. 2.

GEZ-6894, “"Hanford 2 Nuclear Power Station Control Systems Design
Report", R. W. Polomik, S. T. Chow (2/80), Chapter 7.

22A4152, Rev. B, "Startup Test Program", Sht. 53 (shows Feedwater
System Control response performance criteria).

22R2271AS, Rev. 1, "Preoperational Test Program" (shows Feedwater
System).
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22A2801, Rev. 1, "GE Reactor System Heat Balance - Rated" System
Design Specification, Dated 1/24/72.

22R2802, Rev. 1, "GE Reactor System Heat Balance - 105% of Rated"
System Design Specification, Dated 1/24/72.

22A2800, Rev. 2, "Rated Steam OQutput Curve" besign Specification,
Dated 1/9/79. '

22A3148, Rev. 1, "Heat Balance, Reactor System - 105% of Rated"
Information Document, Dated 1/9/79.

22A3149, Rev. 1, "Heat Balance, Reactor System - Rated" Information'
Document, Dated 1/9/79.

P.0. 282-F9762, Rev. 0, "Temperature Element Product Quality
Checklist", Dated 9/17/74

Burns and Roe Engineering Criteria Document, Rev. 11, 3/16/82 Section G.
Instrumentafion and Control, Section F Equipment Classification, Appendix
3, "WNP-2 Electrical Separation Practices", Rev. 1.

D.3.2 Calculations

7.10.0é, Rev. 3, "Flow Element Sizing Calculations", 10/26/76, .
Sheet 8.

Alden Research Laboratories Worchester Polytechnic Institute,
“Calibration - Two 24" Flow Nozzle Assemblies, Serial Numbers
N-1031, N-1032. The Permutit Company Purchase Order Number
L-58671-1565", Dated October, 1974, (Calibration Data for C34-NOO1A
and C34-N0018B).

Vickery - Simms #BC-N-1005-5, Orifice Bore Calculations.
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D.3.3 Technical Memorandum

BRI Technical Memorandum 1010, “"Operation of Feedwater Delivery
System" (4/29/77), (with updated Exhibits and FE #16687135A
drawings).

BRI Technical Memorandum 667, “"Feedwater Delivery System" (6/26/74).

BRI Technical Memorandum 572, "Feedwater Control System® (9/21/73).

BRI Technical Memorandum 308, Rev. A, "System Description -
Condensate/ Reactor Feed" (10/6/72).

D.3.4 Manuals (Vendor)

Anchor Darling Valve Company, "Instrument Manual, Operator -
Maintenance Instructions and Parts Catalog for WNP-2" (V-32A, B,
V-10A, B), WPPSS CVI 0251B-00-75-1, 11/28/76.

Permutit Corporation Operating Instructions for C34-NOO1A and
C34-N0018B, Rev. 1, BRI AEF 02-11-0710.

Anchor Darling Co. Instruction Manual, Operator - Maintenance
Instructions and Parts Catalog", CVI 02-41B-00, Sht. 75, Issue 1.

"Self Drag Flow Control Valve Operation and Maintenance Manual",
Babcock and Wilcox CVI 02-42D-00, Sht. 12.

Woodward Governor Operation and Maintenance Manual Reactor Feedwater
Turbines CVI 02-12-00, Sht. 16.

Fisher Technical Bulletin 62.1:546, dated 12/76, “Type 546, 546S and
546ST, Electro-Pneumatic Transducers.
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0.3.5 Drawings

Burns and Roe Drawings _
Mechanical

M151, Rev. 0, "General Arrangement - Ground Floor Plan".

M152, Rev. 0, "General Arrangement - Mezzanine Floor Plan".

M153, Rev. 0, "General Arrangement - Operating Floor Plan".

\
M154, Rev. 0, "General Arrangement - Reactor Building and i
Miscellaneous Plans". ) ‘

M502, Rev. 27, "Main and Exhaust Steam System, Turbine Generator
Building".

M504, Rev. 36, "Flow Diagram, Condensate and Feedwater System".

M506, Rev. 28A, "Flow Diagram Miscellaneous Drains, Vents and
Sealing Systems, Turbine Generator Building".

M509, Rev. 16, "Flow Diagram - Turbine 0il Purification and Transfer
System, Turbine Generator Building". .

M529, Rev. 28, “"Nuclear Boiler System - Flow Diagram".
M610, Rev. 5, "Installation of Thermowells and Sample Probes".

M200, Sheet 335, Rev. 7, "Reactor Feedwater Piping, RFW Pumps to
Reactor", 5/16/80.
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M543, Rev. 25, "Flow Diagram - Reactor Building Primary Containment
0 Cooling and Purging System".

M617, Sht.
Sht.
Sht.
Sht.
Sht.
Sht.
Sht.
Sht.
Sht.

64A,
648,
64C,
64D,
12A,
128,
12¢C,
12E,
12F,

Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.

Connections™®
Sht. 12G, Rev.
Connections"

Sht.

> M619, Sht.
‘j‘ Sht.
Sht.

Sht.

Sht.

M621, Sht.
List"
Sht.

120,

Rev.

6,
4,
7,
4,
6,
4,
3,
2,
4,

0,

5,

"IR-64 Legend"

"Connection Diagram IR-64"

"IR-64 Arrangement"

"Connection Diagram IR-64"

"Inst. Rack IR-12 Legend"

"Inst. Rack IR-12 Arrangement"

"Inst. Rack IR-12 Tubing Arrangement"
"Inst. Rack IR-12 Wiring"

"Inst. Rack IR-12 External Electrical

"Inst. Rack IR-12 External Electrical

"Inst. Rack IR-12 Tubing Arrangement Cont."

85, Rev. 5, "Inst. Rack IR-1B Connection Diagram"

110, Rev. 4, "IR-12 Instrument Connection Diagram"
112, Rev. 6,
142, Rev. 9, "IR-64 Reactor Building Inst. Rack"
104, Rev. 5,

"IR~-12 Instrument Connection Diagram"

"Inst. Rack IR-9 Connection Diagram”.

1, Rev. 5, "Panel/Console/Cabinet/Rack Classification

4, Rev. 2, "Panel/Console/Rack List".

M620, Sht. 504-17, Rev. 0, "H.P. Heater Outlet Line M.0. Valve
Control Logic Diagram"
Sht. 506-10, Rev. 1, "Reactor Feedwater Pump Turbine RFW-DT-1A
Drain Valve Control Sch. and Logic Diagram".

M200-335, Rev. 7, “"Reactor Feedwater Piping RFW Pumps to Reactors",

5/22/80.
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M502, Rev. 27, "Flow Diagram - Main and Exhaust Steam System, T.G. ‘
Building", 2/25/83.

M504, Rev. 36, "Flow Diagram - Feedwater and Condensate System, T.G.
Building", 1/14/83.

M506, Rev. 28A, "Flow Diagram - Misc. Drains, Vents and Sealing
System T.G. Building", 1/28/83.

M509, Rev. 16, "Flow Diagram - Turbine 0il Purification and Transfer
System T.G. Building", 12/10/82.

M529, Rev. 28, "Flow Diagram - Nuclear Blr. Main Steam System,
Reactor Building", 3/4/83.

M610, Rev. 5, "Installation of Sample Probes and Thermowells",
10/25/82.

4
M617-12A, Rev. 6, "Instrument Rack IR-12 Legend", 5/26/82. ‘
M617-12B, Rev. 4, “"Dwg. Voided by PED 220-I-0772%, 10/08/81.

M617-12C, Rev. 3, "Instrument Rack IR-12 Tubing Arrangement",
5/26/82.

M617-12D, Rev. 5, "Instrument Rack IR-12 Tubing Arrangement",
5/26/82. |

M617-12E, Rev. 2, "Dwg. Voided by PED 220-1-0772", 11/13/81.

M617-12F, Rev. 4, "Dwg. Voided by PED 220-1-0772 Electrical
Connections" 10/12/79.
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M617-12G, Rev. O,
Connections®.

M617-64A, Rev. 6,

M617-648, Rev. 4,

M617-64C, Rev. 7,

M617-64D, Rev. 4,

M619-85, Rev. 5, "IR-1B Reactor feed Pump 1B Instrument Rack",

3/14/83.

M619-142, Rev. 9, "IR-64 Reactor Building Instrument Rack E1.

501'-0", Div. II",

M620-504-17, Rev. 0, "H.P. Htr. Outlet Line M.0. Valve Control

Diagram®, 9/7/76.

"Instrument Rack IR-12 External Electrical

"Instrument Rack IR-64 Legend", 2/3/83.
"Dwg. Voided by PED 220-1-0772", 12/18/81.
"Instrument Rack IR-64 Tubing", 5/26/82.

“Dwg. Voided by PED 220-1-0772", 12/28/81.

3/14/83.

Logic

M620-506-10, Rev. 1, “"Reactor Feedwater Pump Turbine RFW-DT-1A Drain
Valve Control Schematic and Logic Diagram“, 3/1/76.

M621-1, Rev. 5, "PNL Console Cabinet Rack List®, 6/12/82.

M621-4, Rev. 2, "PNL Console Cabinet Rack List", 4/14/77.

Various Vendor Drawings

Control Components Inc. Drawing No. 9225, Rev. 11, "Self Drag
Element 12" x 12" Angle Body" (1/6/77), BRI AEF #42D-00-0015

(RFW-FCV-10).
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Woodward Governor Co. Drawing #9930-333, Sheet 2, "Control - 2301 ‘

Panel" (11-23-73).

Delaval Turbine Inc. Drawing C-72374, Sheets 9, Rev. 9; 13, Rev. 10,
"Woodward Governor Schematic".

Delaval Turbine Inc. #CCA-2561, Rev. 2, "Reactor Feedpump Drives by
Delaval Turbine Inc." (5/5/72), shows performance curves. )

Ingersoll-Rand Inc. #49056, “Reactor Feed Pump curves" (7/10/72).

Johnson Controls Drawing #B8-220-063.0, H22-P015, Sheet 1, Rev. 3,
Sheet 1, Rev. 5, "Line Identification List", Rack H22-P015.

Johnson Controls Drawing #B-220-063.0, H22-P015, Sheet 2, Rev. 2;
Sheet 3, Rev. 2; Sheet 4, Rev. 2; Sheet 5, Rev. 2; Sheet 5A, Rev. 0;
Sheet 5B, Rev. 0; Sheet 5C, Rev. 0.

Permutit Corporation Drawing 556-27984, Rev. 6, "Outline and
Assembly - Feedwater Flow Pipe Section, Size (24") 20.668" X 10.334"
(directly references D-4 and C-1 and C-2), Dated 11/28/73.

Permutit Corporation Orawing #556-28016, Rev. 1, "Tube Bends Layout
- For Feedwater Flow Element - Size 20.668" X 10.334 (24" - Sch.
120), (directly references C-1 and C-2), Dated 12/29/71. -

Permutit Corporation Drawing #555-269@2, Rev. 1, "Flow Straightener
for 24} Sch. 120 Pipe - Project Hanford II", Dated 9/27/73.

Johnson Controls, Inc. Drawing #D-220-2000 - FX-6A, Rev. 0, "Local
Flow Test Connection WPPSS Nuclear Project No. 2", Dated 5/16/79
(shows.C34-NOOTA flow test connections and orientations).
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Bovee and Crail Inc. Drawing #RFW-418-1.2, Rev. 11, "From Flow Meter
'to Reactor Vessel (Line "A"), (shows C34-NOOTA and mounted to piping

- shows pressure connection orientation and piping dimensions),
Dated 7/15/75.

Bovee and Crail Drawing #RFW-418-1.2, Rev. 11, "From Flow Meter to
Reactor Vessel (Line 'A'), Date 7/15775.

delco Drawing #757-D-622, Rev. C, "Tubing Arrangement IR-12", shows
C34-N002A rack interconnections and rack connections.

Jelco Drawing #757-E-675, Rev. 0, "Electrical Wiring Diagram,
Instrument Rack IR-12", shows wiring.

Jelco Drawing #757-E-538, Rev. D, “"Instrument Assembly IR-12", shows
rack placement of C34-NOO2A.

Jelco Drawing #757-E-535, Rev. D, "Instrument Assembly IR-12", shows
rack side views.

Circle AW. Products Drawing #757-E-532, Rev. D, "Instrument
Assembly IR-64".

Boveé and Crail Drawing #RFW-415-8.10, Rev. 6, "Drain From 30"
Reactor Feedwater Line to High Pressure Condenser HX-9", 3/25/80.

Bovee and crail Construction Drawing #RFwT418-3, “Reactor FW from
Flow Meter to Reactor Vessel (Line "A"), Rev. 5.

Anchor Darling Valve Company Drawing #3084-3, Rev. B, "24 in. - 900#
swing check valve, RFW-V-32A (B223-F032)".

Jelco Controls Inc. Drawing #757-E-703, Rev. B, "Electrical Wiring
Diagram IR-62".
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Circle AWM. Products Co. Drawing #757-E-544, Rev. C, "Instrument ‘
Assembly, IR-9", .

Jelco Controls Drawing #757-C-619, Rev. C, "Tubing Arrangement;
Instrument Rack IR-9".

Johnson Controls Drawing #D-220-072.0 - RFT-18/IR-1B, Rev. 1, Line
Identification List".

Johnson Controls Drawing #D-200-245-TG-441, Rev. 0, "Tubing Routing
(As-Built)".

Jelco Controls Drawing #757-E-506, Rev. B, "Instrument Assembly,
Rack 1B".

Jelco Controls Drawing #757-E-611, Rev. C, “"Tubing Arrangement, Rack
8%,

Jelco Controls Drawing #757-E-664, Rev. B, “"Electrical Wiring
Diagram, Rack 1B".

Circle A.W. Products Drawing #757-A-506, Rev. C, "Material List,
Rack 1B".

Control Components Inc. Drawing 9225, Rev. 2, "Self Drag Element 12" -
X 12" Angle Body", Shows techn1ca1 data on RFW-FCV-10 (required
output of RFW-E/P-10).

Jelco Controls Drawing 757-E-705, Rev. B, "Electrical Wiring Diagram
IR-64",

Circle A.W. Products Co. Draw1ng 757-E-597, Rev. C, "Instrument
Assemb]y IR-62",

!
¢
!
.
‘ .
¥
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‘ D.3.6 Memora}lda

Letter dated 4/12/82, no number, "RETRAN Initialization of WNP-2
Model (Draft)".

Letter dated 9/15/80 to G. L. Gelhaus from F. J. Markowski/S. F.
Deng, "WNP-2 RETRAN Plant Model, Addition of Plant Control Systems".

WPPSS IOM to R. J. Barbee, Plant Technical from C. A. Fu, G.E. Std.
and A WNP-2, "FW Flow Meter Calibration", Dated 1/26/83.

I0M EN-RLH-81-05, "Containment Isolation and Testability
Evaluation”, R. L. Heid, 10/12/81.

BRNP-R0-82-9é, "Containment Isolation Review", 3/18/82.
BRWP-RO-82-153, "Same as G-3", 6/1/82.

‘ BRAD-41B-82-002, "Contract 41B RFW-V-32A, B, "Valve Seat
Modifications - Quotation Request", 1/21/82.

BRAD-41B-77-014, 6/11/77, "Revised Thermal Transient Data for RFW
Valves RFW-V-10A, B and RFW-V-32A, B".

Rosemount Inc., "Material Report and Certification GE Purchase Order
No. 282-F-9762", Dated 2/2/74.

Rosemount Inc., "Certificate of Compliance and System Calibration
Data Sheet", Dated 8/22/74.

D.3.7 Contract Specifications (Technical)

Specification 2808-59, "Instrumentation and Control Boards".
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Specification 2808-215, "Mechanical Equipment, Installation and
Piping", Section 15B. ‘

Specification 2808-220, "Instrumentation Installation" Division 50.

BRI Contract Bid Sbecification 2808-41, Attach. 1, "Nuclear Valve
List - Nuclear Boiler, Reactor Feedwater", Page 15A-35, Rev. 3,
3/9/76, Pages 15A-157, 158, 166, 167, 140, Bid Issue 7/17/73.

Anchor Darling Contract Specification 2808-41, Part V, “Valve
Specification",

Specification 2808-1, "NSSS Equipment Specifications".

Contréct 2808-62, "Electrical Cable" Section 16A, Page 16A-6, (Guies
Type L2 Cable for RFW-TF-41A). -

Specification 2808-218, Section 50A, "Instrumentation and Control
Board Installation".

Specification 2808-58, "Local Instrument Racks".

Specification 2808-218, "Electrical Installation", Section 50A,
. "Instrumentation and Control Boards Installation".

Johnson Controls Contract 220, Tubing Isometric Drawings.

WPPSS Document Change Control "FJN" #WNP2WBG-215-F-78-1401 (Contract
Modification - Reactor Feedwater Calibration Standard).
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0 D.3.8 Other

Instrument Society of America Reprint, "Survey of ‘Information
Concerning the Effects of Nonstandard Approach Conditions Upon
Orifice and Venture Meters", P, S. Starrett, H. B. Voltage, P. F.
Halfpermy, July 1980.

System Description No. 72, "Feedwater System", WPPSS Nuclear Project
No. 2, Rev. 0, 9/25/75, pages 29, 30.

WPPSS Power Ascension Test 8.2.23.0, "Feedwater System Power
Ascension Test Procedure", rough draft. '

BWR Systems Analysis Course, Vol. II, Tab. 15, "Feedwater Level
Control System" (6/6/81).

Instrument Society of America ISA-S26 (1968), "Dynamic Response
Testing of Process Control Instrumentation”. |

WPPSS T/SU SPR-E-2156 (2/24/83), "RFW-FCV-10 Pressure Switch and
Solenoid Valve".

WNP-2 FSAR, Para. 7.7.1.4, "Feedwater COntro1.System"; 6.2.4,
"Containment Isolation System"; 10.4.7.3,".

Code of Federal Regulations.10CFR50, Appendix A, Criterion 55, Page
402.

NRC NUREG-0800, "Standard Review Plan", Para. 6.2.4, "Containment
Isolation System", Rev. 2 (7/81).
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D.5.4 Engineering Mechanics References ;‘

D.5.4.1 Design Requirement References

M400-3 Engineering Criteria Document Appendix 2 Pipe Support Design
Guide.

Technical Memorandum 1271, QCII Equipment Nozzle Allowable Loads
6/14/82.

D.5.4.2 Calculations

8.42.8000 Revision 1 Pipe Stress Code.
8.16.2013 Hanger Design Calculation for RFW-24.

8.16.4983 Hanger Design Calculation for RFW-944N.

|

8.16.72.1 Hanger Design Calculation for RFW-943N, RFW-21, RFW-17. .
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& SECTION E - SYSTEMS INTERACTIVE REVIEW REFERENCES

E.1 Fire Protection

E.1.1 Specifications

WNP-2, Final Safety Analysis Report, Appendix F, Ammendment 26
10CFR50, Appendix R.

APCSB 9.5-1, Appendix A, Guidelines for Fire Protection for Nuclear
Power Plants Docketed Prior to July 1, 1976.

E.1.2 Calculations

2.06.04, Rev. 1, Radwaste Bldg./Control Bldg. Feeder and Voltage
Drop Calculations.

\ﬁ 2.06.05, Rev. 3, Reactor Bldg. Feeder and Voltage Drop Calculations.
\ ‘
2.07.01, Rev, 2, High Voltage Cable Sizing - Ampocities and Conduits.
2.07.03, Rev. 1, A.C. Motor Control Center Bus and Cable Sizing.

E.1.2 Technical Memorandum

TM 1227, Rev. 3, Fire Protection Study, 4/22/82.

™ 1272, Rev. 2, Thermo-lag Fire Barriers for Electrical CabTes,
Cable Ampocity Derating, 10/22/82.
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E.2 Pipe Break/Missile Evaluation/Jet Impingment/Falling Objects/Flooding‘

E.2.1 Specifications

22A2625, System Criteria and Application for Protection Against the
Effects of Pipe Breaks, June 15, 1973.

22A3046, Rev. 1, Core Standby Cooling System Network Design
Specifications, 7/14/77.

22A280?, Rev. 2, GE Reactor System Heat Balance 105% Rated Power.
. BRI Engineering Criteria Document.

E.2.2 Calculations

5.49.050, Rev. 1, Pipe Break Analysis, Inside Containment.

5.49.051, Rev. 1, Target Determination, Pipe Breaks Inside
Containment, 12/17/82.

5.49.052, Rev. 1, Shutdown Analysis for Pipe Breaks Inside
Containment.

5.51.050, Rev. 1, Pipe Break Analysis, Outside Containment .

5.51.051, Rev. 1, Target Resolution for Postulated Targets Qutside
Containment.

5.51.052, Safe Shutdown Analysis Outside Containment.

1
3

8.01.51, Rev. 0, WPPSS N.P. No. 2, LPCS Pipe Whip Analysis.

5.49.056; Rev. 3, Target Resolution for Postulated Targets Inside

Containment, Draft. .
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|
, |

Q" SVIII, Vol. 81, Radwaste Missile Barriers, MG Sets 1 and 2

5.50.51, Target Determination for Credible Missiles Outside
Containment, 6/25/82. '

. E.2.3 Technical Memorandum

™ 1020, Rev. 1, Regulatory Guide 1.46, Recommendation Concerning
Implementation, 10/28/77.

T™ 1085, Rev. 1, Pipe Break Qutside of Containment - Structural
Effects, 10/6/78. '

™ 1151, Criteria for the Pipe Break and Missile Redundancy
Evaluation Outside Primary Containment, 6/27/79.

E.2.4 Drawings

G Electrical

E-550
E-551

Mechanical

M-519
M-520
M-521
M-523
M-529
M-530
M-543
M-557



Structural

S-794

S-918

S-1001, Rev. 10

S-1000, Rev. 21

S-783, Rev. 12

S-1024, Rey. 2
Isometric

RWCU-895-8.12
RWCU-894-14,21
RWCU-277-1.3
RWCU-895-1.7
D220-X- 106
D220-X-108
D-220-031.0-IR-68
CEP-625-11.12
M200 Sht. 129
RCIC-664-1.7
M200 Sheet 126
M200 Sheet 128
D220-7.1-X-78(e)
EDR-571-4.5
HPCS-630-31.33
HPCS-630-29. 30
ED-A-9

ED-A-16

ED-A-6

ED-A-5

M-200, Sheet 2
RHR-4434-1




‘ Hanger

RWCU-181
RWCU-928N
RWCU-238
HPCS-64
HPCS-66

F20APKD500X4~-C IR-RHR Pump Detail
238X178AD
239X527AD
239X241AD
238X201AD
E.2.5 Other

0 WNP-2, Final Safety Analysis Report.

NUREG 75/087, Standard Review Plan, Sections 3.5.1, 3.5.2, 3.6.1,
3.6.2.

Regulatory Guide 1.46.
Regulatory Guide 1.70.

BTP MEB 3-1 and APCSB 3-1, Section B.3, "Postulated Break and
Leakage Locations in Fluid System Piping Outside Containment.

"Proposed ASME Non-Mandatory Appendix - Design Rules for Pipe Whip
Restraints" Article L-1000, NF 54, N/D 77-66 N76-6 January 1980,

Crane Technical Paper #410, "Flow of Fluids Through Valves,
Fittings, and Pipe".




\

ASME Boiler and Pressure Vessel Code, Section III, Appendix I. ’
AISC 7th Edition, "Manual of Steel Construction”, June 1973.

American National Standard ANS-58.2, "Design Basis for Protection of
Nuclear Power Plants Against Effects of Postulated Pipe Rupture”,
ANSI-176.

Teledyne Engineering Services Technical Report TR-4536-1 Missile
Impact Analysis, November 7, 1980.

Hexcel Manual TSB122 -~ Design Data for Preliminary Selection of
Honeycomb Energy Absorption Sys tems

Gwaltney, R. C., "Missile Generation and Protection in Light Water
Cooled Power Reactor Plant", Oak Ridge National Laboratory’.

R. P. Kennedy, "A Review of Procedures for the Analysis and Design ./
of Concrete Structures to Resist Missile Impact Effects”, Holmes &
Narver, Inc., September 1975.

BC-TOP-9A, "Design.of Structures for Missile Impact", Bechtel Power
Corporation, September 1974,

ANST 177-1974, Plant Design Against Missiles.
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E.3 Qualification of Safety Related Equipment for Environmental
Conditions and Dynamic Loads

E.3.1 Calculations

Supply System Calculations:

NE-02-81-06-0, August 13, 1982, "WNP-2 Subcompartment Temperature
and Pressure Analysis for Postulated High Energy Pipe Breaks in the
Reactor Building".

NE-02-81-07-0, September 10, 1982, "Postulated Pipe Break of 4"
RCIC(13)-4 in RCIC Pump Room (R15) and Room (R112) Above RCIC Pump
Room".

NE-02-81-08-0, September 8, 1982, "Postulated Pipe Break of 4"
RCIC(13)-4 in Room (R113) Above RHR Pump 2C Room".

NE-02-81-09-0, September 10, 1982, "Postulated Pipe Break of 4"
RCIC(13)-4 in TIP Room (R308)".

NE-02-81-13-0, September 10, 1982, "Postulated Pipe Break of 6"
RWCU(2)-4 in the Valve Room (R313) Above TIP Room".

NE-02-81-14-0, September 16, 1982, "Postulated Pipe Break of 6"
RWCU(2)-4 in Valve Room (R408) North of Containment EL 522'".

NE-02-81-15-0, December 16, 1982, "Postulated Pipe Break of 4"
RWCU(1)-4 in RWCU Pump Room (R406 or R407)".

NE-02-81-16-0, September 14, 1982, "Postulated Pipe Break of 6"
RWCU(1)-4 in Valve Room (R409) Above RWCU Pump Rooms".



NE-02-81-17-0, December 16, 1982, "Postulated Pipe Break of 6" '
RWCU(2)-4 in Valve Room (R509) North of Containment EL 548'".

NE-P2-81-18-0, November 5, 1982, "Postulated Pipe Break of 6"
RWCU(1)-4 in Valve Room (R511) South of Containment EL 548'".

NE-02-81-19-0, December 16, 1982, “Postu]ated Pipe Break of 6"
RWCU(1)=-4 in the RWCU Heat Exchanger Room (R510)".

NE-02-81-20-0, December 16, 1982, "Postulated Pipe Break of
Auxiliary Steam Line".

NE-02-82-41-0, September 10, 1982, "Cooldown of Reactor Building
Rooms Followng a Pipe Break - Computer Model".

BRI Calculations:
5.07.14.1, October 29, 1976, "Blowdown From 4" AS(11)-2". ‘

5.07.31, October 22, 1976, "Volume and Vent Area for Reactor
Building".

5.07.32, October 25, 1976, "Pressurization of HPCS Rooms R11/R106
(E1. 422'3")",

5.07.62, September 21, 1979, "Pressurization of Rooms 509/510 at El.
545'",

5.07.59.2, September 20, 1979, "Modification of Valve Room 408 at
E1. 522'",
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0, E.3.2 Other

ANCR-NUREG-1335, September 1976, "RELAP4/MOD5 A Computer Program for
Transient Thermal-Hydraulic Analysis of Nuclear Reactors and Related
Systems - User's Manual".

NUREG/CR-1185, Addendum 1, June 1980, "COMPARE-MOD1 Code Addendum*
and LA-7199-MS, March 1978, "COMPARE-MOD1: A Code for the Transient
Analysis of Volumes with Heat Sinks, Flowing Vents, and Doors".

NUREG-0800, July 1981, "US NRC Standard Review Plan".

NUREG-0588, Rev. 1, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment".

WNP-2 Environmental Qualification Report for Safety Related
Equipment, September 1982.

WNP-2 Dynamic Qualification Report for Safety Related Equipment,
September 1982.







0) E.4 Structural Members

E.4.1 Specifications

WNP-2 Final Safety Analysis Report

BRI Engineering Criteria Document

E.4.2 Calculations

SV-184, Pipe Break in Main Steam Tunnel.
SIII-18, Turbine Generator Building - Operating Floor.
SV-14, Reactor Building Elevation 441°'-0" and 444'-0",

5.51.050, Rev. 1, Pipe Break Analysis Outside Containment.
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E.5

E.s.]

Instrument Racks

Specifications

Contract 2808-58; Local Instrument Racks

E.5.2 Drawings . l

BRI:

M 621, Rev. 5, Instrument Rack List

M 621a, Rev. 2, Instrument Rack List

. M 567, Rev. 7, Reactor Bui]ding.General Arrangement

M 568, Rev. 23, Reactor Building General Arrangement

M 569, Rev. 23, Reactor Building General Arrangement

M 584,@Rev. 6, Standby Service Water Pump House Arrangment
S 540,:Re§. 8, Pump House Instrument Rack Supports

S 1083; Rev. 1, Reactor Building Instrument Rack Supports -
E538-15VF-1, Rev 0, Arrangement Drawing For IR-21

E538-15VF-2, Rev. 0,~A;rangement Drawing For IR-22

E538-16VF-1, Rev. 0, Arrangmement Drawing For IR-24

ES38-16VF-2, Rev. 0, Arrangmement Drawing For IR-25
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E538-16VF-3, Rev. 0, Arrangmement

E538-18VF-1, Rev. 0, Arrangmement
E538-18VF-2, Rev. 1, Arrangmement
E538-18VF-3, Rev. 2, Arrangmement
E538-19VF-1, Rev. 0, Arrangmement
E538-19VF-2, Rev. 0, Arrangmement
E538-19VF-3, Rev. 1, Arrangmement
E538-20VF-1, Rev. 1,_Arrangmement
E538-20VF-2, Rev. 0, Arrangmement
E538-21VF-1, Rev. 1, Arrangmement
E538-21VF-2, Rev. 0, Arrangmement
E538-22VF-1, Rev. 0, Arrangmement
E538-22VF-2, Rev. 0, Arrangmement
E538-23VF-1, Rev. 0, Arrangmement

E538-23VF-2, Rev. 0, Arrangmement

Drawing
Drawing
Drawing
Drawing
Drawing
Draying
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawjng

Drawing

For

For

For

For

For

For

For

For

For

For

For

For

For

For

For

IR-26

IR-61

IR-62

IR-63

IR-64

IR-65

IR-66

IR-67

IR-68

IR-69

IR-70

IR-71

IR-72

IR-73

IR-74




Vendor Drawings:

IR-21

IR-22

IR-24

IR-25

IR-26

IR-61

IR-62

IR-63

IR-64

IR-65

IR-66

IR-67

IR-68

IR-69

IR-70

IR-71

Cvl

CVI

CVI

CvI

CVI

CVI

CvVl

CVI

CVI

CVl

Cvl

CVI

Cvl

CVl

CVI

CVI

Jelco (Circle AW), Rack Outline

02-58-00-32-1; -2;
02-58-00-33-1; -2;
02-58-00-40-1; -2;
02-58-00-41-1; -2;
02-58-00-4-1; -2; -
02-58-00-9-1; -2; -
02-58-00-25-1; -2;
02-58-00-20-1; -2;
02-58-00-22-1; -2;
02-58-00-10-1; -2;
02-58-00-13-1; -2;
02-58-00-24-1;. -2
02-58-00-11-1; -2;
02-58-00-19-1; -2;
02-58-00-21-1; -2;

02-58-00-12-1; -2;

-3

-3

03

-3

-3

-3

-3

-3

-3

-3

-3

-3

-3

-3

E-13

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

and Details

2-24-78

1-31-78

12-5-77

1-31-78

1-31-78

1-31-78

1-31-78

1-31-78

1-31-78

1-31-78

3-16-78

1-31-78

1-31-78

1-31-78

1-31-78

1-31-78




o

IR-72  CVI 02-58-00-18-1; =25 -3 Rev. 3-16-78

IR-73  CVI 02-58-00-23-1; -2; -3  Rev. 1-31-78

IR-74  CVI 02-58-00-50-1; -25 -3  Rev. 2-28-78
E.5.3 Other

Equipment Environmental and Seismic Qualification Documentation
File; QID 185002, 10-13-82.

Circle AW Products Letter to Burns and Roe of 1-6-77;
CAWBR-58-77-051.

Burns and Roe Letter to Circle AW Products of 11-16-77;
BRCAW-58-77-083.
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AMENDMENT NO. 9
April 1980

Pressure loads due to pipe break do not necessarily peak with
pipe whip and jet impingement loads; however, in the analysis,
they are considered to act simultaneously.

With regard to pipe break, when high energy pipes under
pressure fail, a fluid jet is created. The associated jet
impingement force on a target as well as the reaction force

‘exerted on the piping by the fluid jet force have a time

history qualitatively presented in Figure 3.6-118. This force
is conservatively idealized as a step function load. For the
fluid forces associated with these pipe failures, see Table
3.6-6.

To obtain a solution for the actual complex system, the struc-
ture is idealized by .an equivalent single degree of freedom
system (see Figure 3.6-119) following the procedures described
by J. M. Biggs in Chapter 5 of "Introduction to Structural -
Dynamics" (Reference 3.6-1). The response of this mathemati-
cal idealization to a step function load (jet impingement) or
to a step function load concurrently with an impact loading
(due to whipping pipe) involves an energy transfer from the
impacting object to the impacted structure. The following
exposition on how this energy transfer is addressed: makes use
of procedures that have beén- presented by the Becht&l
Corporation in its report on missile impact, Topical Report
BC-TOP-9A, Revision 2 (Reference 3.6-13).

3.6.1.6.3.2 Structural Response to Whipping Pipe Missile
Impact Load

a. .Discussion

A method of energy-balance procedures is utilized
in order to evaluate the structural response,
.when a missile impacts a target. The method uti-
lizes the strain energy of the target at maxi-
mum response to counteract the residual kinetic
energy of the. target or target missile com-
bination that results from the missile impact.

A missile of mass M, is postulated to strike a
spring-backed target mass, Mo, with a velocity,
Vg. Since the actual coupled mass during impact
varies, an estimated average effective target
mass, Mg, is used to evaluate the inertia effects
during impact. The impact of the missile is con-
sidered plastic. This assumes that the missile
remains in contact with the target after impact.

3.6-64






w;ae&:—: ’P\?\rgse;'“\s" RESTRANRED AND BREAK STPARATION 1S LIMITED To s vALE

' PIPE DAMETER or LaSs A FAN JETT 13 POITOLATED, A FAN JET 1S PERPERMSICULAR
TOTHE PIPE e TERLINGE AD SXTERNDS 36O0° ARoUND ™S QREAN AT A 10° nALS ANGLE
AT SHoWN 1 FIGURE 3~ 148 . WNP-2

AMENDMENT NO. 9
April 1980

e

The values of4{, should be less than the
allowable ductility ratios, 4, given in Table
3.6-1,

3.6.1.6.3.3 Jet Impingement

Jet impingement loads are loads that emanate from a break in a
high energy line. It is postulated that the characteristics
of the jet are such that the jet exits from a break opening
in the pipe equal in area to the cross sectional area of the
pipe itself (see Figure 3.6-117). The jet is postulated to
travel conforming to the configuration of the cross sectional
area of the pipe for a distance of five pipe diameters and
then to diverge at an angle of divergence of 10°.f For the jet'
thrust forces at the postulated breaks, see Table 3.6-6. Jet
loads impacting structures are treated as equivalent static.
loads. A dynamic load factor is applied to the jet force ema-
nating from the pipe and the resulting load is modified by an
appropriate load factor according to its use in combination
with other loads.. The structure impacted is then evaluated
for structural capability.

3.6.1.6.4 Allowable Design Stresses and Strains

For allowable design stresses and strains for reinforced
concrete and structural steel, see 3.8.4.5 and Tables 3.8-12
and 3.8-17, except as modified in 3.6.1.6.4.1 and 3.6.1.4.2.

3.6.1.6.4.1 Pipe Whip Loading With or. Without Other Loads

The acceptability of pipe whip loading with or without other
loads is considered from two aspects:

a. The overall structural response of the impacted
structural element

b. The local damage sustained by the impacted struc-
tural element.

The overall structural response is considered acceptable if
the ductility ratio resulting from the loading does not exceed
the maximum allowable ductility ratios as given in Table 3.6-
1. The determination of ductility ratios utilizes the proce-
dures set forth in 3.6.1.6.3 and the loading combinations in
3.6.1.6.6. In using these procedures, the allowable limit on
section strength, M , used in the determination of yield
displacement X5, (3.6.1.6.3.2e, Tables 3.6-9, 3.6-10 and
Figure 3.6-120) is computed in accordance
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electrical division to which the component belongs; what the

function of the component is; the various references, such as

the drawings, in which the component is found; devices inter-

connecting the component and another system; and additional

information of this type. This coding facilitates storage of
0;9 the input for retrieval at any time. :

Table 3.6~6 lists the high energy design basis break loca-

tions outside containment, the piping subsystems involved,

ipe diameter, the plan figure showing the piping subsys-
temthe maximum blowdown thrust or the thrust versus time
flgurﬂ.,.- PG O MO eSO T TS I TIT TR onuw’:-;r‘cc{‘r TR

. bEeddsm | Riguzes 2 S-4la LheougrSothrtitostrate—tire—irtynm
=S P-E T V- CH A -V R M POV Ve — 2

Figures 3.6-12 through 3.6-36 illustrate and list the high
energy break locations inside containment.

Moderate energy crack locations are postulated in accordance
with Standard Review Plans 3.6.1 and 3.6.2.

‘ 3.6.1.11.2 Method of Analysis for Postulated High Energy
Fluid System Ruptures

3.6.1.11.2.1 Effects of Postulated Passive Component
Failures

Postulated pipe breaks in high energy fluid systems are in-
vestigated to determine their effects on the ability to bring
the plant to a safe shutdown and to limit the offsite radio-
logical consequences to an acceptable level as stated in
10CFRS0.

On a case-by-case basis, the effects of pipe whip, jet im-
pingement, and the resulting environmental conditions on
safety-related equipment are evaluated. The effects of the
4 postulated pipe break are dependent on the fluid oporoperties
of the system, the location and orientation of the pipe
break, the proximity to safety-related systems, components,
and structures, and the individual design limits of the
safety-related systems, components, and structures. P

3:6-7
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3.6.1.11.3 Method of Analysis for Postulated Moderate
Energy Fluid System Ruptures

3.6.1.,11.3.1 Approach

‘Postulated ruptures in moderate energy fluid systems do not

generate pipe whip. The analysis investigates the effects of
the environment which results from such a postulated rupture
on safety-related equipment, including the effects of water
spray.

The 'effects of the postulated moderate energy pipe cracks are
dependent on the fluid properties, available fluid reservoir,
drain systems, location of the safety-related equipment, com-
ponents, and structures, and the individual design limits of

the safety-related equipment, components, and structures.

Where moderate energy pipe cracks are postulated in close
proximity to high energy systems, the environmental analysis
compares the effects of both high and moderate energy pipe
ruptures., The most limiting case is evaluated for safe cold
shutdown.

Moderate energy pPipe cracks are postulated according to the
criteria in 3.6.2.1.

3.6.1.11.3.2 Method of Analysis

The locations of all postulated ruptures, resulting in
through wall leakage cracks, are identified for later retrie-
val. The analysis assumes that the spray resulting from a
postulated moderate energy rupture causes the malfunction of
rall equipment not enclosed by watertight compartments.

Additionally, the most damaging single random active compo-
nent failure in a system not effected by the postulated pas-
sive component failure is postulated. 1If the direct conse-
quences of the pasive component failure results in a turbine
or reactor trip, then offsite power is assumed unavailable.

3.6.1.11.4 Summary of Analysis

Ao I aote Coari. vara ThS

h\-é%e analyses discussed in 3.6.1.11.2 and 3.56.1.11.3 4do—ache

identify ame location where a postulated passive component

3.6-8
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Impacted pipes of smaller nominal diameter than
the impacting pipe are assumed to fail, regard-
less of wall thickness of impacted pipe. Im-
pacted pipes of both larger nominal diameter and
thinner wall thickness than the impacting pipe
are assumed to develop through wall leakage
cracks.

c. Additionally, a single random active component
not affected by a) and b) is assumed to malfunc-
tion. Should a) or b) result in a turbine gen-
erator or reactor trip, then offsite power is
assumed unavailable. -

d. After a), b), and c) above have been evaluated,
possible shutdown modes are analvzed. If shut-
down is possible, the postulated passive compon-
ent failure is not significant from .a safety
standpoint. .

e, Should alternate shutdown modes not be available
. then: .

1. Reroute or relocate cable, pipe, 6r equip-
ment to prevent loss of Eunction.

2. "If (1) is not feasible, shield the adversely
affected component(s) to prevent loss of
function.

f. The flooding and environmental 2ffects of mode-
rate energy failure are evaluated to determine
whether.they are more severe than tne high en-
ergy breaks and are addressed in 3.5.1.15.

The area temperature is evaluated by determining the limiting
postulated pipe break and using RELAP4/MODS (Reference
3.6-21). The limiting pipe break for temperature analysis is
that pipe break giving the highest energy release rate over
the longest blowdown period.

The effects of flooding are evaluated by determining the lim-
iting pipe break and calculating the effects of the fluid
release. The limiting pipe break for flooding analysis is
that pipe break with the highest mass Elow rate over the
longest bhlowdown period.

peak differential pressure analysis results are provided in
Table 3.6~12 and discussed in 3.6.1.20.

NE VIS D S PAGE
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THE COMPOOERT WAY RELOCATED oRUTRITETET

\MPACTED A SAPETY RELATED corpomamer e
failure in a high or moderate energy system¥precluded t
safe shutdown and cooling of the reactor? Thowofemer=—tires
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This analysis by actual examination of the plant is under-
taken to provide results based on as-built conditions.

Design drawings are used to supplement the study in cases
where piping or equipment have not been installed. Prior to
fuel load, a walkdown of the plant is performed to verify the
results of the analysis and confirm that all design modifica~
tions have been implemented.

Piping layouts for areas containing high and moderate energy
lines, whose failure can affect the performance of safety-
related equipment, are presented as Figure .6-43 through
3.6-62, inclusive,. : . (f)§;$

Section 3.6.1.11 discusses inmdetaiﬂgfgzlmethods used to dem-
onstrate that no single postulated passive component failure,
in conjunction with a single active component failure, pre-
cludes safe shutdown of the plant.

The following should serve to further clarify the method of
analysis:

a. The forces developed at each postulated high
energy pipe break are determined by the methods
of 3.6.2.2. The effects of the resultant pipe
whip and jet impingement are evaluated. Credit
is taken for automatic isolation and operator
action to mitigate the consequences of the post-
ulated pipe break, if the equipment required for
this function is not affected by the break or
included in 3.6.1.11.4(c) below.

b. As a first step, all equipment impacted by the
whipping pipe or jet is assumed to fail. If the
equipment is required for safe cold shutdown or
accident mitigation, a detailed analysis is per-
formed to determine if the equipment will ac-
tually fail. Structures contacted by the whip-
pPing pipe or jet are evaluated for structural
adequacy by the methods of 3.6.2.2. o

3.6-9
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3.6.1.13 Electrical Equipment Environmental Qualifications

All electrical systems, necessary for safe shutdown and nec-
essary to maintain the plant in a safe shutdown condition,
are designed to remain functional in the general area envir-
onment resulting from a high energy line break or from leak-
age cracks in moderate energy piping. Specific equipment is
either:

a. Designed to remain functional as long as neces-
saty in the general area environment.

. Isolated from the general area environment in
compartments capable of maintaining normal
equipment operating conditions.

Certain rotating equipment cannot be designed to function in
the more severe, local steam environment. However, due to
physical separation, rotating equipment, of not more than one
subsystem, is exposed to the local conditions which exceed
the general area accident environment. Required redundancy
is thus maintained for safety equipment.

Refer to 3.1l for a more complete description of environmen-
tal design of electrical equipment.

3.6.1.13.1 Identification of Eguipment

Safety equipment required to mitigate the consequences of an
accident and place the reactor in a cold shutdown condition
is listed in Table 3.11-2. The table 2lso indicatas the re-
quired duration, following an accident, which equipment is
required to operate.

3.6.1.13.2 Environmental Design

Refer to 3.11 for a discussion of environmental design and an
analysis of safety-related electrical components. The sac-
tion identifies the safety-related equipment that must oper-
ate in a hostile environment, and Table 3.11-2 indicakes the
postulated environmental envelop conditions for both the gen-
2ral and local accident areas.

3.5.1.13.2 Jet Impingement Barriers = PwdGaE T BARRNRLS HAVE
l 9 &N\B\ec:xf"%’%v 1OED u\\\"."&sz;/

For results of the steam system study, see. 3.6.1.11.4. ¢
alysis Lndlcates 7ao—+mn;agaaaa__h.&s¢a@~ ar° 65 cnauLcAd e
= : a¥reactor sata
shutdown. Some room walls, floors, and cex‘xngs act as jet
impingement barriers\éheweﬁec.

f R
I8 AOD T, o PROTEET CoraPordoTy REQAVIRID Coz.
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3.6.2.3.2 JetﬂImpidéement Effect
3.6.2.3.2.1 Physical Separation

The physical separation of different essential systems and
components is used to ensure that the plant retains function
of sufficient essential systems to assure safe shutdown .in
the event of a postulated LOCA, and subsequent generation of
a jet stream together with an additional single random active
component Eallure and the loss of offsite power.

Where physical separation cannot be used to protect systems,
a detailed analysis is performed to determine the effects of
jet impingement on their operability. 1If necessary, barriers
are provided to protect structures, systems, and components
required for a safe shutdown, to prevent offsite radiological
consequences, and to mitigate the effects of. a LOCA.

3.6.2.3.2.2 Jet Impingement Evaluation

The evaluation of the adequacy of physical separation in-
cluded the inspection of all essential systems and their com-
ponents that are necessary to start, operate, and control the
essential systems required for safe shutdown. The evaluation
included the following:

a. Review pipe break locations iaette—mremap—gon -
baloniae Lo provide conservative jet stream
orientation and geometry.

b. Review effected equipment by both design drawing
examination and plant walkdown.

Cc. Review signals that result in the actuation of
essential systems.

d. Review signals that are necessary to be returned
to inside primary contalnment, to activate the
shutdown systems.

e. Review availability of power that is required
inside primary containment to operate the essen-
tial systems.

£. Review mechanical engineered safety systems re-
quired for safe shutdown.
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TABLE 3.5-12

SUMMARY OF SUBCOMPARTHMENT PRESSURE_ANALY$1s(a)

e

teak Occurs

. Piping System

Line

Designation

Eleva- .
tion Room
(fr.) Humber pescription
442 R14/R113 RHR Pump Rooms  4°
422 R15/R112 RCIiC Pump Room 4"
4 R206 El. 471*' Open 4°
Floor Area
501 R308 T1P Room 4"
501 R308 TIP Room . 6°
501 R313 E1. 510° vaive 6"
WoIm
522 R404 S1. 522' Open 8"

-

Floor Area

(a) " "Tably upplias to ceactor buailding

nel ventway, and tunnel extension.

RCIC (13)-4

RCIC (13)-14

AS (11)-2

RCIC (13)-4

RUCU (2)-4

RWCU (2)-4

CRD (12)~3

secondary containment, exclusive of the main

Maximam
Differ-
ential
Apsi)

Differential Pressure

- — - - —— = o e amam = e e

Differential
Between the
Rooms

0.33
0.33

0.33.

0.51
G.51

0.51

0.05

0.05
0.05
0.32

0.48-

0.11

0.03

R14, R113/R206
R4, R113/R12,
R114 -
R14, R113/R15,
R112

R15, R112/R20%
R15, R112/R14,
R113

R15, R112/R6,
R116

R206/R103, R10S5,
R106, R305, R308
R310, R306, R31S
.R206/R114, R113,

R112

R206/R116, R115
R308/R305, R205,

R313

R308/R305, R206,

R313

R313/R308, R408

R404/R305, R504,

RS08

Page 1 of 2

£y

Time

of the Design

Peak Pressure

(sec) __{psi)

0.33 0.50

0.33 0.50 '

0.33 0.50

0.53 0.76

0.53 0.76

0.53 0.76

.35 0.08

n.35 0.08

n.03 0.50

0.35 0.60

0.35 0.60

0.04 0.95
[

steam tunnel, tun- g
[11]
o
<
o~

-
»
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TABLE 3.6-11

DESIGH LOAD IN AREAS WHERE PIPING FALLURES OCCUR
Differential Hlung Loads
= Pipe Differential Temperature Live __.Apsf) _ Equip.
Break Elev. Pressure __ °¢ __ Load From From _ Loaids
Nos. Room  (ft.) __ _(psi) _ Int. to Int. [Int. to Ext. (psf) Ffloor Ceiling ° (Kips)
Vo -8 438~ R 15 422 0.51 0° - 40° - . 59 1.4K
A . Punmp
\Zo ~4 R 113 441 0.33 0° a0° 250 59 68 None
120-~5,0,1 S R 112 441 0.51 0° MR {1 250 T 59 68 None
139-3,4 4345 R 206 . 471 0.95 0° . 40° 250 32 34 None *
FVZo -2 <2, R 313  510'-6"_  0.48 0° 40° 250 40 30 None
‘2_& -1 Sy—a2
S1ze ~\0 26 R 408 522 1.0 0° - 250 41 88 tone
12G-3,§ -5y R 406 522 15.9 0° - 250 126 0 1.5% pump
\29 _2\1>45 393+ & 407 ‘
20—\ H—t2, R 409 535 11.0 0° - 250 40 80 None
A9-9pAa P g9 .
Y \e9-49 32 )
™ T a0
WA -127,18 595+, R 511 548 4.4 20 - 400 80 55 tione
“1aA-32 65 _ '
126-G 1 16—13 R 510 548 © 1.8 20° - 400 65 51 fleat ’
lts-"‘a .. -
/\47.'10)1\)71)2.3 gxchs.
144 - 29,3V —5—54- . 16.2 & 29.5
\28-9 +9- R 509 548 2.1 20° - 100 88 50 None
129 -\ 48T, R 604 572 0.03 0° : 40° 250 15 36 Heat & Vent
‘43-\’1,3,{,5,7,—*97 To™ i} Unit 51K
8,9)\n,\\,\2. Cra
<80 B L Rt} G115 & 30° o0 59 +5 Ho
\20 -6 5 R 308 SOl 0.41 0° 40° 1000 63 55 Hone
Steam R 310 501 0.0 - 20° - 1000 277 41 None
Tunnel - ) '
. TABLE 3.0-6
HOTES: 1. For location of pipe bLreak nos., see RiJusds x <
2. for vecrical and horizontal seismie~ factors, see 3.7.
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RHR SHUTDOWN RCR10  RCR1I N '
SUCTION® : ~~RCR8 ,Pm BiE @
' d CQWN”T(:D

RCRam*

KEY:

= TYPICAL BREAK LOCATION
RCR1 = TYPICAL RESTRAINT DESIGNATION

SUFFIX “LL" INDICATES LONGITUDINAL BREAK
* INDICATES LOOP A ONLY

NOTES: (1) THIS FIGURE REPRESENTS LOOP A. LOOP 8 IS SIMILAR EXCEPT AS NOTED.
" (2) SEE FIGURE 3.6-35b FOR RESTRAINT-BREAK LOCATION CORRELATION AND BREAK
TYPES. 3
(3) ONLY THOSE RESTRAINTS THAT MAY ACT DURING THE POSTULATED BREAKS ARE
SHOWN., N
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Mr. J. A. Forrest
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601 Williams B1vd.
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Dear Mr. Forrest:

Subject: CHANGES DUE TO NEW LOADS PIPE
BREAK ANALYSIS (SCN 82-175 ATTACHED)

Please review and concur with the attached SCN £2-175 for-
incorporation into the Supply System's final amendment into
the WNP-2 FSAR., The subject SCN also includes revisions to
the FSAR by General Electric.
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WNP-2 Engineering
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° ASSCCIATZD WITH THE POSTULATED RUPTURE QF PIPING i

Informaticn conceraing postulated braak and cxack location
criteria and methoda of analysis for evaluating tha dynamic
affacts associatad with postulated breaks and cracks in high

. and modarata energy fluid system piping inaide and ocutsida

3 of primary containment is prasantad in this sacticn. The

. information prasented in this section, ané in 3.6.1, con-
firms that the raquiraments for the protecticn of astructures,
gystomn, and componants ralied upon for safe rsactor shut-

down, or to mitigata tha consagquances of a postulatad pipe
breaak, have bean mat.

' ‘ 3.6.2 DETERMINATION OF 3REAX LOCATIQNS. FOR DINAMIC EFTECTS
%

3.6.2.1 Cxitaria Used to Dafine 3Bresak ané Crack Location
and Confiquration

Tha follcwing saection .establishas the cxiteria for the loca~
tion and confiiguration of postulatad bresaks and cracks in

high enexrgy and moderata enexgy piping systems both ianside
and ocutside of primaxy coatainman .

High~onergy f£luid systams arm definad as thosa systems, oz
portions of systems, that during normral plant conditiong(a)l
(j ‘ ara maintained prassurized under conditicns whexrs aither ons
‘ _ or both of tha folloving ara mat:
" ‘ a. Maximum tamperaturs axcaods'zooc'F
" " b. Maximum prassuza excaeds 275 pai;
Modarata energy f£luid syatoms ara defined as thosa systams,
or portiocns of sysztams, that dn..ng nozmal plant conditions
ara prassurized under both of the folletring condisions:
a. Maximmm temperaturse is 200°7 or lass.

b. Maxinum praesaura is 275 psig or laas.

(a) Normal plant corditiona is dofined as the plant operating = '
@555255;;;§§ngg§§§%§n3 during zsactor startup, cparaticn at powaer,s/or 2:;?#957.

roactorYcold ghuitdowm, but excluding tast mcdes. -5&nea—- -

S bl

oo 3 . . ~—
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WNP-2

‘ Piping .systams ara classified as moderate-enerqgy systams,
whan they operats ag high' energy piping for only shozt
rericds in parforming their system function. For the
major operaticnal paricd thay qualify as moderate-energy
fluid systems. 2An operational poriod is considared "short®
if thae total fraction of time thaz tha system opezatas,
within the presaura-tamperaturs conditions specified for
high~energy f£luid aystem, is less than approximatsly two
percant of tha tims pericd that thea system operatas aa a
oodaerata energy fluid systam, or less than one percent of
the nozmal operating life span of the plant.,

A postulatad pipa break is defined as a suddan, gzosz failuza
of the pzassure boundaxy aither in the form of a ccmplats
circumferontial severance (gquillotine braak),or as davelcop~-
ment of a sudden longitudina RO e/ czxack (longitu-
dinal 3plit). Thaese ara postulatad for Bigh enmexgy Zfluid

- AL g

v

- .systems only. .For mederats energy f£luid.systams, .poipe LEAKAGE
rupture is confined to pogtulaticn ofﬁ§§§§§§§f§§ﬁE§E§E§_—

in piping and bzranch runs. Thaesa cracks affact the sur=sund—
ing envircnmental conditions only, and do not cause jat im-
pingement or uncontrollad’ whipping of the pigpe.

A modaerats enexgy piping systam czack is not postulated

simultanacusly with a high enargy piping syatem braak, nor
. i3 any pipe break or crack outsida containmant postulated
' concurrently with a pipe braak or cxrack inside ccontairment.

Pogtulatad pipe break locaticna ara snlactad as dazcr-ibed
herain; and ars bazed on tha guidelinas provided in Requ-
latory Guida 1l.46, Rav. 0; tha U.S. Nuclear Ragulatoxy
Commission (NRC) Branch Tachnical Position APCSE 3-1,
Aprendix B; and as expancdad in NRC Branch Technical Positian
MEB 3-1 for piping-ingida and outside primary containmant.

3.6.2.1.1 Postulated Pipe 3xaak Locations in High Enexgy
Pluid Systam Piping Not in tha Containmant
Penatration Arsa .

Pizoe braaks (aot including leakaga cracks) ara pestulatad at
locationa as indicatad baelow:

%2174




AMENDMENT 0. 9
April 1980

i 3.6.2.1.1.1 Postulated Pipe Break Locations in ASMZ Section

III Clasa 1 Piping Runs

a. The torminal ends(3) of the pressurized’
portions of the run.

b. Intermediate locations of postulated pipe breaks
are salected by application of one of the follow-
ing sets of rules:

(1) Pipe break is postulated at each location
of significant change in flexibility, such
as pipe fittings (elbows, tees and re-
ducers), and circumferential connections to
valves and f£langes.

(2) Based on stress and. fatigue analysis, as
calculated according to ASME Code Section
III Sub~article NB-3600, no break is pos-
tulated if any of the following applies:

(a) Sn(b) does not exceed 2. 4sp(c)

(b) Sn exceeds 2.4Sy but does not exceed
-and the Cumulative ,Usage Pactor
(U)( does not exceed (0.1 :

(a)

(b)

(e)

(d)

Terminal ends are extremities of piplnq zuns that con~-

nact to structures, equipment, or pipe anchors that o
act as rigid conatraints to free thermal

expansion of piping. A branch connection ko a main

piping run is a terminal end for a branch run, except

when the nominal size of the branch is at least one half

that of the main piping run, and the branch and main runs

are-mcdeled as a2 common piping systam during the piping

stress analysis. .

. Sn is the primary plus secondary straess intensity range,

as calculated by use of EZquation (10) of ASME Code
Section III Subsection ¥B, Paragraph NB 3633.1 between
any two load sets (including the zero load set) for
nornmal and upset plant conditions, including an OBE event
transient.

Sm i3 the design streas intensity, as described’ in ASME
Code Section III Subsection NB Paragraph NB 3229.

U is the Cumulative Usage Pactor that indicates the total
fatique  damage as calculated by the procedure in ASME
Code Section III Subsection N¥B, Paragraph NB 3633.

3.6-25
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(c), S_ .exceeds 3S, but S, (e) and sr(f) are
egch less than 2. 4sm, and U'dces not
axcaed Q.1

c. When two or mn:e intermadiate locations cannot
be determined by stress or usage factor limits
as dascribed above, then intermediate locations
of significant change in flexibility are chosen
as postulated pipe rupture locations on a
zeasonable basis for each piping run{a) or
branch zun(b) as necessary to provide protec-
tion. A reasonable basis as used herein con-
sidexs the locations of highest computed value
of stress, Sp. Cumulative usage factor is also
conaidered. 2As a minimum, two intermediate
locations are chosen f£or each piping run or

g branch run, except for a piping run having only
ona change in direction in which case conly one
intarmediate break is postulated. Intermediate
breaks are not postulated in sections of
straight pipe, whera there are no pipe fittings,
valves, or flanges.

(e)

(£}

(a)

(b)

Se is the nomiral value of expansion stress as calculated
by use of Equation (12) of ASME Code Section III Sub-
saection NB, Paragraph NB 3633.6(a).

Sp is the range of primary plua secondary membrane vlus
bending stress intensity, exlcuding thermal bending and
thermal expansion strasses as calculated by use of
Equation (13) of. ASME Code Section III Sub=ection ¥B.

A piping run is defined as piping which interconnects
equipment such as pressura vessals, pumps, and other
equipment that act as rigid constraints <o free thermal
expansion of piping.

A.branch run is 'defined as diffaring fxom a pipe run
only in that it c:xq;nates at a piping intersection as a
branch of the main pipe run, except that branch lines
which are included with main zun piping in the stress
analysis computar mathematical modal and are shewn to
have significant affect on the main run behavior are
considered pazt of tha main run.

3.6-26
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AMENDMENT Q. 9
April 1980

Piping and electrical penetration detalls are discussed and
shown in-3.8.6.

The stress criteria for postulatfng breaks in containment
penetration piping between isolation valves is given in
3.602'1'2.1 and 3.60201.202.

Welded attachments, for pipe supports or other purposes, to
these portions of piping are avoided except where detailed
stress- analyses, ov tests, are performed to demonstrate
compliance with the limits of 3.6.2.1.2. In addition, the
number of circumferential and longitudinal piping welds and
branch connections are minimized.

Any pipe anchors or restraints (e.g., ccnnections to con-
tainment penetrations and pipe whip restraints) are designed
such that they are not welded directly to the outer surface

of the piping except where such welds are 100 percent vol-
unetrically examinable while in service, and a detailed stress
analysis is performed to demonstrate compliance with the
limics of 3.6.2.1.2.

Tunnel structures surroundinq the primary ccntainment pene-
tration.piping are designed for the thermal and pressure
loads of a through-wall leakage crack regardless of crack
Postulation requirements. Refer to 3.6.1.20 for further
discussion.

Access for inservice inspection of welds in high energy {hot
type) containment penetration assemblies is described in
J.8.68.1.1. All recuired inservice inspection locations are

accessible.
7. Wbl
3.8.2.1.3 Postulated,Leakage Crack Locations in High and
Moderate Enerqgy Fluid Systems .
In nigh energy piping systems consisting of ASME Code Section
ITI Class 1l piping, (including £luid system piping between
orlmarv contaLnnent Lsolatxon vaives) cracks are not pos- |

In bfgh—eﬁeeeu-eperhoderate enerqy sxpxqg systems consisting

of ASME Code Section III Class 2 and 3 viping and moderate
energy non-nuclear piping, including £luid system piping
between primary containment isolation valves, cracks are not

3- 6":9
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AMENDMENT NO. 9 »
: . April 1980 : ~\
postulated provided the stress range of 0.4 (L.25,{2) 4 s55(B))

is not exceeded for the load combination which includes. the

effects of pressure, weight, other sustained locads and

occasional loads such as the operating basis earthquake, and

thermal expansion loada. Since all piping in structures

housing safety-related systems are suprorted and controlled as

Saismic Category I systems regardless of service, the criteria
for postulated cracks is the same as above for all systems.

3.602.1.4 Typaes of Breaks and Cracks Postulated in High
Energy and Moderats Energy Fluid System Piping

3.6.2.1.401 Breaks in High Energy Pluid System Piping

The following types of breaks are postulated in high energy
£luid system piping:

a. No breaks need be postulated in piping having a
nominal diameter less than, or equal to-rone inch.

b. Circumferential breaks are postulated only in
piping exceeding a one inch nominal pipe
~diameter.

c. Longitudinal splits are postulated only in —\
piping having a nominal pipe diameterx eaual ko
or greater than 4 inches. ‘

d. Longitudinal splits are not postulated at
terminal ends. .

e. At each of" the pastulatad break locations,
consideration is given to the occurrence of
either a longitudinal split cor circumferantial
break. Both types of breaks are considered, if
the maximum stress ranges in the circumferential
and axial diraction=a are not significantly

different. Only ocne type break is considered
as follows: .

(a) Sh is the allowable stress at maximum (hot) temperatures
defined in ASME Code Section III, ticle NC 361l.2

(b) 55 is the allowable stxess range for thermal exgansion,
as defined in ASME Code Section III, Article NC 3611.2.

3.6=30
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AMENDMENT NO. 9
April 1980C

(2) If this type of analysis indicates that the
maximum stxzess range, in the circumferential
direction, is at least 1.5 times that in the
axial direction, only a longitudznal ‘split
is postulated.

Where break locations are salected without the

benefit of stress calculationa, circumferential )
breaks are postulated at the piping welds to each
fitting, valve or welded attachment. Postulated.
longitudinal splits are described in PSAR

3.6.2.

1.4.1.1.

Por a longitudinal split, the break area is
assumed to be equal to cross—-sectional flow area
of the pipe.

Por circumferential breaks, pipe’'whipping is
agsumed to occur in the plane defined by the
piping configuration, and is assumed to cause
pipe movement in the diraection of the jet
reaction. :

. & longitudinal break is assumed to rasult in an

axial split without severence and to be orientad

at any point about the circumference of the .
pipe, or altarnately, at the point(s) of highest -
stress as indicated by a detailed stress analy-

If a postulated break location is at a
non-axisymmetric fitting, such as a tee or elbow,

sis.

the split is assumed to be oriented (but not

concurrently) on each side of the f£itting at its
canter, perpendicular to the plane of the £fitting
and is assumed to cause pipe movement in the
direction of the jet rmaction.

Por a circumferential break, the dynamic force
of the jet discharge at the break location is
based upon the effective crosg-sectional flow
areca of the pipe and on a calculated f£luid
pressure, ag modified by an analytically or
experimentally determined thrust coefficient.

A circumferential break is assumed to result in
pipe severenca with full separation’ \except as

limited by stzuctural design features.
i3 assumed to be oriented perpendicular\to the

305-31

3

The break

AMOUNTING TO AT LEAST A
ONE PIPE DIAME TER LATELAL
DISPLACEMENT OF THE

RUPTURED PIPING SE ECT/ONS.,
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longitudinal axis of the pipe. Line restric-
tions, flow limiters, and the absence of energy
resarvoirs are accounted for, in the calculation
of the design jet discharge.

3.6.2.1.4.2 Cracks in Eigh Energy and Moderate Energy Pluid
System Piping ,

The following controlled, through-wall leakage cracks, are
postulated in high energy and mocderate energy f£luid systems
(oxr portion of systems): '

a. Cracks are postulated in f£fluid systems or por-
tions of systems whose size exceeds a naminal
pipe diametar of one inch. ‘

b.s Fluid flow, from the postulated crack, is based
on a circular opening of area equal to that of
a rectangle one-half pipe-diameter in length
and one-half pipe wall thickness in width.

c. The flow frem the postulated crack i3 assumed
to result in an environment that wets all
unprotected components within the compartment,
" with subsequent flcoding in the compaxztment
and communicative compartments. Flooding effects
ars determined on the basis of a conservatively

estimated time periocd raquired to affect cor-
rective action. .

3.6.2.1.5 Protaction Critaria for the Bffacts of Pipe Break

Protaction fxom the effects of a whipping pipe due to a pipe
break is provided where necassary. Protection frcm pipe whip

need not ke provided if any.one of the following conditions
exists: .

a. The piping is classified as mcderate enexgy
piping.

b. Folleowing a single postulated pipes break, piping
for which the unreatrained movement of either
end of the rupturad pipa, in the direction of the
jet reaction about a plastic hinga, formed
within the piping, cannot impact any structurs,
system or ccampenent important to safety.

3.6-32 | §F-1T5
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N
The transient forcing functionéi%gdégints 7
along the pipe <=sswdsf from the propagation
of waves (wave thrust) aldng the pipe, and AT 7HE SROKEN
from the reaction force due to the momentum END
of the £fluid leaving the end of the pipe
(blowdcwn thrust).

The waves cause various sections of the pipe
to be loaded with time-dependent forcaes. It
is assumed that the pipe is one-dimensional
in that therm is no attenuation or reflection
of the pressurs waves at bends, elbows, and
the like. PFallowing the rupture, a decom-
pression wave i3 assumed to travel from the
break at a speed equal to the local speed of
sound within the fluid. Wave reflections v
bir2 occur at the break end, chanqoowbsesmssy’ .
; and the pressure vessel EAND
until a steady flow condition is established.
free-spacesconcitions are used as (AND VESSEL
bcundary cofiditions. 7 The blowdown thrust
causes a reaction forcaz pexpendiculaxr to the
pla.na of the pipe break, £c4cH/nG A F/NAL STEADY STATE.
VALUE. ~
The initial blowdown foxce on the pipe is
taken as the sum of the wave and blowdown
thrusts and is equal to the vessel pressure
(Pg) times the break area (A). AaAfter the
initial decompression peried (i.e., the
time it takes for a wave to reach tha first
change in direction), the force is assumed
to drop off to the value of the blowdown
thrust (i.e., 0.7 PSA).

O

Time histories of transient pressure, flow
rate, and other thermodynamic properties of
the fluid can be used to calculate the blow-
down force on the pipe using .he following

equation:
2
P af(P=2.) + o
A
{ a g }
whera:

P = Blowdown Fcrecs

P = Pressure at exit plane

§A-17
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A0 <442039( "

Pa = Ambient prassuée

u = Velécitg at exit plarnt
9§ = Danasity at exit plane
A = Arsa of breaak

g = Gravitational constant

(S) FPollcwing the transient periocd, a steady-

statas period iz assumed to exist. Steady-
STET gstate blowdown forces are calculated, con—;

b.

— . W Cnmm——————

g8idaring frictiocnal effects. PFor

, these effacts raduce the blowdecwn /éénﬂvﬂ?g”*’
forces fzcm the theoretical maximum of

1.26 PoA. Tha mathod of accounting_fo.
these effacts is presentad in Reference
3.6-3. Por sub-cooled water, a reduction
rcm the theoretical maxinmum of 2.0 P,A is
found through tha use of Beznoulli'’s and
other atandard equations, such aa Darcy's
aquation, which account for ZLxiction.

Tha following i3 an altarnat=s methcd for calcu-
lating blcwdewn forcing functions.

The ccmputer code RSLAP3 (Reference 3.6-9) is
used to obtain exit plane thermodynamic states
for pastulated ruptures (see 3.12.11 for fuztherx
discussicn of RELAP3). Specifically, REIAP3
calculates exit pressure, specific voluxe and
mass rate. From these data the blcowdown reac—
tion load is calculatcd using the follcowing
relation:

. 2 -
T =P, =P+ G T,
gc

vhere:

T = thrust par unit break arsa
A,

3.6~35 L 375
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By =~ exit prassure

_P_ = recaiver proessure

axit mass £flux,

Q
Mn
]

axit specific volume

<4
1q
’

9o '~ gravitational constant

R - Reaction forca on tha pipe
3.6.2.,2.2 Analytical Mﬂthods to Define Response Models
3.6.2.2.2.1 Gcne.al Descripticn of Analytical Metheds

The prediction of tima—depcndent and steady-thrust reaction

lcads caused by blowdown of sub-cooled, saturated, and two= | . .
phasae £luid from a ruptured pipae, iz used in tha design of N\
piping: systems and in the avaluaticn of dynamic effacts of -

pipe breaks.’ A datailed discussion of the analytical methods

emnloyad to compute thasa blowdown loads are .given in

3.6.2.2.1. The analytical mathoeds uszed to aczount for this

loading ara discussed belcw.

3.6§.2.2.2.2 Dynamic Analysis ot tha Bffacts of Pipe
Ruptura

aA. Crxitaria

(l) Analysis is performed for each postulated
pipe braak.

(2) The analysis includes the dynamic response
of all compenents of tha system including
the pipa, pipe whip restrzaints and all
structures raquirad to transmit loading
to foundation. Tha stIucturss are
analyzad for a suddenly applied foxca in
conjunction with impact and rekound eflects
dua to gaps betwaen piping and pipe whip
rastzaints,

3.6~36 -7




(3)

(4)
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(6)
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The adalytical model adequately represents’

the mass/inertia and stiffness properties of
the system.

9ipe whipping is assumed to occur in the
plane defined by the piping geometry and
configuration, and to cause pipe movemeant in
the direction of the Jjet reaction.

Piping contained within the broken loop, is
no longer considered part of the reactor
coolant pressure boundary (RCPB). Plastic
deformation in the pipe is considered as a

potential energy absorber. Uimits of strain Vf
ate lmnosed «q—»—e&-—.:-a similar to ghkustm pip<e @Z/o
b rastraint sleskie—mem maléria

Sazs. PLanq systems are designed so that
plastic instability >8 not occur in the
pipe at the design dynamic and static loads,
unless damage stucdiegs are performed which
show that the consequences €2 not result in
the direct damage of any eg?zntial svstem or
component. ouldd could

Components, such as vessel safe ends and
valves, which are attached to the broken
piping system and do not serve a safety
function or whose failure would not further
axcalate the consequences of the accident,
are not designed to meet ASME Code require-,
ments for essential components under faulted
loading. However, if these components are

(see34.2.2.3.2

required for safe shutdown, or if they serve .

a safety function to protect the structural
integrity of an essential component, then
these components are designed to Code limits
for faulted conditions and to ensure

v

“« = .". 7\ ..
operapility, , /,m:'/: necessary _,{o

[y
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b. Analytical Mcdels

‘ (1) Lumped-Parameter Analysis Mcdel: Lumped

| mass points are intarconnected by springs to
take into account for the effects of inertia .
and stiffness inherent in the system, ard
time histories of the responses are camputed

* by numarical intagration to account for
gaps and. inelastic effects. This analyt;cal
methed is discussed in detail in Referencs
3. 6-4.

(2) Energy—salance Analysis Model: Rinetic
energy, generated during the first quarter
cycle movement of the ruptured pipe as im-
parted to the piping/restraint system
through impact, is converted into equivalent
strain energy. Deformations of the pipe
and the rastraint are compat;ble with the
level of absorbed energy.

(3) Pipe whip restraints,.for the reactor recix-
culaticn system, are.designed by the NSSS
supplier. The analytical methed ukilized
for this design is the computer praogram PDA
which is described in Referenca 3.6=4 and
further discussed in 3.12. 33.‘;Pipe whip '

restraints for all other piping systems, vared ‘

: ‘ requiring such p:otec‘-?n, are desicned by + v

the architect/engine The method des-
cribked in c.,(below) IF utilized for this
pipe whip rastraint desaiqn.

¢. Simplified Dynamic Analysi

(1) In orxder to simplify dynamic analysis the
. following conservative assumptions are
‘utilized:

(a) The entire stsucture including pige,
restraint linkage, support beams and
major stzucture to foundation connections
abgorb energy by elastic, slasto~plastic
or plastic deformation. In crder to pro-
vide a simplified dynamic mathematical
aodel, ona member is generally con-
gsidered to absoxrh all the energy.

This member is classified as an enexgy

® : 3,6-38 i ~>-[7%




(1)

Referconce 3.6-6 provides the ductility
ratio that corraesponds to collapse (uc).
Por stzuctural steel membars, thasas
values vary, with upper limits in the
order of 20 to 30 and up (for very
ductile structures). Por WNP-2, the
maximm permisaible ductility ratio’

is limitad to 50% of (u ), except that
enargy abgorbing memberS in dirsct con-

tact with primary containment are limited

to 5% of (u.|). For WNE=2, only steel mem-
bers are utflized as energy absorbing
mambars, as defined in 3.6.2.3.3.2.4d.

The maximum values of (u_ ), for wvarious
structural components, afe given in
Ta-ble 3 . 6"'1-

The aquation derived in Figure 3.6=2
acccunts for a suddenly applied, con-
stantly maintained forces, in con-
Junction with a kinetic energy of im-
pact on the rasisting member. Total
transfar of energy is implied. This
is combined with the constantly main-
tained forcas (from ruptured piping
blowdown) on the rastraint stxucture..
This assumption is consistent with a
2axo coefficiant of rastitution (full
plagticity), and is. a conservative
asgumption.

With reqgard to zebound, it should be
notad that, 1 a coefficient of re-
stitution of unity is assumed (full
rebound) , there is zero kinetic
onarqgy twansfer to the restraint
gtzuctura.

If a coafficient of restituticn less
than unity is asgumad (partial re-
bound) , thera is a partial amount

of kinetic energy twansier to tha re-
straint stxucturs. ‘

A coafficiant of ramstitution of zero,

conservatively asgumed in the appli-
cation of the equation mentiocned above,

3.6-41 : | gQ-'/7~5
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gives zero rebound with 100% kinetic
energy transfer to the restraint
structure.

It should also be noted, that the assump-

) tion of a suddenly applied, constantly

. maintained force, as used in the equation

mentioned above is conservative with
respect to rebound. Rebound implies a
finite time of short duration contact
with the restcraint structure, in contrast
to the infinite time assumed. .

(3) Actual structural resistance, for the abtove
structures, is determined by methods of limit
analysis using a dynamic yield strength, as
defined in 3.6.2.2.3.1.

5.6.2.2.3 Material Proverties Under Dynamic Loads
3.6.2.2.3.1 Oynamic Yield Strength

To account Eor the rapid strain rate effects, dvnamic vield h
strength is utilized. Tnhnis phenomenon is documented in

‘ Refarences 3.6-6 and 3.6-~7. Material tests have shown a con-
sistent increase in yield strength under rapid loading. ®nder

| rapid strain rate, carbon steel yield strength consistently .
. improves by more than 40%. High strength alloy steel displays

a somewhat smaller improvement. ¢for WNP~2, a conservative
dynamic yield strength of 1103 of minimum static vieid
strength, at the specified operating temperature, is utilized.

3.6.2.2.3.2 Maximum Strain of Tension Members

members, s
whio limi

3.0.2.2:3.3 Maximum Deformation of Flexural Members

Deformations of energy absorbing flexural support members are
generzlly limited to 303% of that deformaticn which corresgonds
to structural collapse, except that deformation of energy
absording members in direct contact with the srimary contain-
ment vessel is limited to 5% of that deformation which
corresponds to structural collapse.

g -175
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‘ Insert p. 3.6-42

3.6.2.2.3.2 Maximum Strain of Tension Members

Pure tensicn members, such as U-Bars shown on Figure 3.6-4 which act %o

limit pipe whip are permitted to deform during energy absorption, (a) a

maximum of 50% of the minimum uniform strain (at the maximum stress on an

engineering stress-strain curve) based 3&’?82traint material tests, or

(b) one-half of minimum percent elongation as specified in the applicable

ASME Code Section IIF or ASTM Specifications, if demonstrated to be <s—eni—
A =L 2~ The dynamic tensile and impact properties

are specified to be not less than: (a) 70% of the static percent elonga-

tion, or (b) 80X of the statically determined minimum total energy

absorption.

Lot Han S0 %% &Y Te, w tergrim. Drmin Foecl.
o Auydabdaxzazaigi et 2euilZi. .
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c. Jet impingement loading on primary containment
penetrations is discussed in 3.8.6.

©3.6.2.3.3 Pipe Whip Restraints -

3.6.2.3.3.1 Deéinition of Function

Pipe whip restraints, as differentiated from piping supgorts,
are designed to function and carry load for an extremely low
probability gross failure in a piping system carrying high
energy £luid. The piping integrity does not degend on the
pipe whip restraints for any loading combination. IZ the
piping integrity is compromised by a pipe break, the pipe
whip restraint acts to limit the movement of the broken

pipe to’'an acceptable distance. The pipe whip restraints
(i.e., those devices which serve only to control -the move-
ment of a ruptured pipe following gross failure) will be

subjected to a once in a lifetime loading. =Sex—desigr—sus—""

= 7 the nipe b:eaé event is considered to be a faulted

condition, TSy Ats restraints, and structure to

which the restraint is attached, lizzad accordissl R LANSERT

Plastic. deformation of the pipe is considsred as a zotential
energy absorber. ?Piping systems are designed so that ’

o
®

PIEstlc instability d&es not occur in the pipe under de-

sign dynamic and static loads, if the consequences of such
instability s#&=* result in the loss of the primarv containment
integrity 9Z loss of required plant shutdown capability.
Conlel !

3.6.2.3.3.2 Pipe Whip Restraint Features

a. The restraints are close to the pipe to mini~-
mize the kinetic enexgy of impact and yvet are
sufficiently removed from the pipe to permit
unrestricted thermal pipe movement.

b. To facilitate in-service inszection of piping,
the restraints are generally lccated a suit-
able distance away from all circumferential
welds and axre of bolted constructinn so as
to be removable. ’

c. Pipe whip restraint structurecs fall into cne of
the following two catecories:

(1) Energy absorbing members - These are

medelled as elastic, elasto-plastic or
plastic springs in a dynamic analysis. ’

(75
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INSERT FSAR p. 3.6-51
Section 3.6.2.3.3.1
The design and analysis of these components for this event are described

later in this Section, and in Section 3.6.2.2. Piping is no longer
considered to be a part of the RCPB following the break.
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The required resistance (strength) of
these structures is derived by application
of the principlea of stzuctural dynamics.

(2) Lo=zd t:ansmittinq membaers - These are
relatively stiff components and are modelled
as rigid members in the dynamic analysis
Thaeir function is to transmit loading
from the source to foundation. The load
dua to the postulated pipe rupture is
in the form of an equivalent static locad
and is derxived as a rasult of the dynamic
analysis cerxrformed for the energy absoxb-
ing members.

Znergy absorbing members are ductile structures

such as simple beams, frames and ring girders
(including the piping system itself), havzng

the capability to defllect significantly .in

absorbing the enexrgy impazrted to them by a
pestulated broken pipe. ZFor loading ccnditions;
including  the effacts of postulated pipe zup~-

tura, these members ara designed within the

limits for inelastic systems as stated in Table
P1322.2-1 of ASME Boiler and Pressure Vessel ~
Ccde Section III Append;x P "Rules for Evaluaticn -
of Paulted Conditions”, adjusted to™account Zor
rapid stxain zatm effacts, as discussed in
3.6.2.2.3. Thesa members are constxucted to .

maet the requz emants of Quality Clasa I s

U-Bar stxapa, as shcwn in ?Lgu:e 3 6-4 and da- EN&RGY
scribed in 3.6.2.2.3.2, shukiact asnon-linear,’ ABSORBING
non-rebounding, plastic springs. The U~Bar straps

are justified by empirical data, A4S DESCARIBED /N
3.6.2.L.R.2.(3) AND 2 /3. 27733 -

Load transmitting members are rigid components

such as clevisaes, brackets or ping, rigid pipe

whip restraint weldments as shown in Pigquraes 3.6-4 AND
3.6~5a through 3.6-5e, or similar  components; as

wall ag major structures such as the drywell

diaphragm f£lcor, primary containment vessel,

reactor pedestal, raactor building and foundation.

Por loading conditiorns, including the effects
of postulatad pipe ruptuxze, theom'members ars
designed within the limits stated in Tablae
P1322.2~1 of ASME Ccde Saction III Appendix
"Rules for Evaluating Paulted Condition™ for

TN FIGURE S 3.6-5a
THROUVGH 3.6~52.
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RESTRAINTS
(FIGURE 3.4-4)

4

Se.

3.6.2.3.3.3

Qe

WNDP=-2

components and component supports; except that
the members beyond those included in the dynamic
analytical medel (i.e. reactor pedestal, reactor
building, as well as certain steel members
assumed to be infinitely rigid) are designed to>
AISC, ACI and other appropriate structural
component criteria. All these members are
constructed to the requirements of Quality Cla,s
I structures

—3> |NSERT PARAGRAFH

The recirculation pump discharge and suction
piping utilizes the U-Bar strap pipe whip-eug-

A R2oos, while all other systems listed in Table

3.6-2 utilize rigid types as shown in Figures
3.6-5a through 3.6-5e or similar configurations.

Typical installations of pipe whip restraints
are shown in Figures 3.6-6 through 3.6-10.

Pipe Whip Restraint Loading

For the purpose of predicting the pipe rupture
forces associated with the reactor blowdown, the
local- line pressures are assumed to be those
normally associated with the reactor operating
at 105 percent of rated power and with a vessel
dome pressure of 1025 psig.

In calculating pipe reaction, full credit is
taken for any line restriction and line Zric-
tion between the break and the pressure reser-
voir. The following represent typical restric-
tions to £low which are specifically considere 1:

(1) Jet pump nozzles

(2) Core séray nozzles (inside ‘internals shroid)
(3) Feedwater spargex

(4) Steamline f£low limiter

The hydraulic bases and calculational techniqi.es
for predicting unbalanced forces on a pipe as:o-

ciated with a postulated instantaneous pipe rip-
ture are as discussed in 3.6.2.2.1.

& )(/75
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Insert Page 3.6-53

The design limits for connecting members such'as clevises, brackets, and
pins per Figure 3.5-4 are based on the following stress limits:

(1) Primary stresses (in accordance with definitions in ASME Section III)
are limited to the higher of:

(a) 70% of Su, where Su = minimum ultimate strength by tasts or
ASTH spec1f1cation,

+ 1/3 (Su - Sy), where Sy = minimum yield strength by test
r/ASTM specification; or

(b)

(2) Recommended stress limits in accordance with ASME Code Section III,
Subsection NF for faulted conditions, if applicable. The design
limits for welds of connecting members to steel structures are based
on the following stress limits: the maximum primary weld stress
intensity (two times shear stress) is limited to three times ANS or
AISC building allowable weld shear stress.

LES: sem/807293
8/3/82
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‘ ¢. The dynamic loading on the pipe whip restraint
: coammancas at the affective time of impact of the
pipa with the restraint. It includes the follow-
ing: .
(1) Unbalancad forxce on the pips asscciated
with a2 postulated instantanecus pipe rup-
ture in the form of a suddenly applied foxca.

(2) Dynamic inextia lcad of the moving section
of pipe which is accalerated by the un-
balanced forca associated with the pipe zup~
ture and collides with the restraint. This
locad is in the form of kinetic enerxgy of
impact.

3.6.2.3.4 Pipa Whip Effects opﬁSafegy Related Components

Pipe whip (displacemant) effects on safety ralated stzuctures,
systems and components can be placed in two catagories:

(2) pipa displacement effacts on components (nozzlea, valves,
teas, etc.) which are in the same piping run in which the
break occurred; and (b) contxolled pipe whip displacements

as they apply to extarnal ccmponents such as building struc-
tura, other piping syatems, cable trays and conduits.

. 3.6.2.3.4.1 Pipe Displacement Effects on Ccmponents in Same
: Piping Ruon

a. The criteria which is used for detecmining the
aeffacts of pipe displacements on in-line cocmpo-
nents ars as follcws:

. (1) Components such as vassel safe ends, and
valves which ares attached to the broken
piping system and do not serve a safety
functicon or whose failurs would not fuxther
escalats the consequences of the accident,
need not bae designed to meet ASME Code
Section III imposed requirements for
esgential components under faulted loading.

(2). I2 these ccmponents axre required for safe
shutdown, or sexve a2 safaty function to
protect the atsuctural intsgrity of an
asgential ccmponent, the Code requirements
for faultad conditionsa and limits to
ensure cpexrability, if required, are met.

‘ 3.6-54 %173
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a. Assurance of orimary containment leak tightaess.

. Assurance that potential for damage is such that
the maximum pipe break areas and/or combinations
of pipe break areas do not exceed the values
descrihed in 3.9.2.5.3.2 so that emergency core
cooling system capability is not impaired.

¢. Assurance that the control rod drive system

maintains sufficient function to assure ceactor
shutdown. : ’

4. Assurance that there is sufficient capability to
maintain the reactor in a safe shutdown
condition. .

The criteria used to define pipe rupture locations for piping
systems discussed in 3.6.2.5.4 follows 3.6.2.1.1.1b(l) except
for the following which follow 3.4.2.1.1.1b(2):
ana/ 3,4.R./47 & sa case o [Hoem a’-—-———-’}
a. One elbow only, in =ach of the two redundant
reactor feedwater svstems insile primary con-
tainment, in 3.6.2.5.4.2 and in Figures 3.6-1l6a

- and 3.5-17a.
" -

n. The entire standby liquid control (SLC) system
in 3.6.2.5.4.4 and in figure 3.6-192a.

¢. The entire RPV drain system in 3.5.2.5.4.13 and
in Tigure 3.6-32a.

ach high energy svstem inside primary containment and
de aumerical identification of all significant poiats of
est in the piping system, locations of pipe wnhip sup-
pozrts and posctulated pipe breax locations. The pipe whip
supports are identified by the acronvm PWS followed by an
tientification number on Figures 3.5-12a through 3.6-3467and
33 notad on Figure 3.6-3S.

a

l - J.3.2.9.3 Sv/stem Reguiraments Subsequent to Postulated Pipe
Rupture ‘

1.6.2.9.3.1 Control Rod Tnsertion Capability

To maintain the ability to insecrt the control rods in the
event of a pipe break, no more zhan one in any array of nine

contzol rod 3drive (C2D) withdrawal lines may be completely

d. The entire reactor recirculation cocoling system ~
in 3.6.2.5.4.14 and in Figures 3.6-35a and 3.6-35b.

3.6-57 ’ %2-17
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3.6.2.5.3.2 Core Cooling Requirements

The designed ECCS capability can be maintained provided that
dynanic effects consequences do not exceed the following
break area, break combination, and maintenance of minimum
core cooling reguirements. 1

3.6.2.5.3.3 Maximum Allowable Break Areas

a. For breaks involving recirculation piping, the
total effective area of all broken pipes, in-
cluding the effective area of the recirculation
line break, does not exceed the total effective
area of the design basis double-ended recircu-
‘lation line break. By limiting the total area
of all broken pipes involving recirculation
loops, to an area less than, or egual to that of
the design basis accident (DBA) (circumferential
break of recirculation loop), no accident can
be more severe than the DBA.
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3.6.2.5.3.4 Break Combinations

In addition to the pipe break area restrictions, breaks
involving one recirculation loop do not resul:t in loss of
function or damage to the other recirculation lcop, or loss
of coolant £rom the other loop in excess of that which can
result from a break of the attached cleanup connection on
the suction side of the lcop.

3.6.2.5.3.5 Required Cooling Systems
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Sect. 3.6.2.5.3.3

(b) For breaks not involving recirculation piping, the total
effective area of all broken pipes for a given system
shall not exceed the total effective-area of the double-
ended break of the maximum area pipe connected to the

. reactor boubdary for that systenm.

Nt
Sect. 3.6.2.5.3.5

To ensure compliance with Appendix A of 10 CFR Part 50, General
Design Criteria for Nuclear Power Plants, the cooling system
requirements after an additional single active safety system
failure are defined in Table 6.3-7. Cases whichdo not meet thij%

requirements in Table 6.3-7 must be assessed iw’an individual

basis to determine compliance with core cooling\z2quirements,

N
N
X
N
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WNP-2 AMENDMENT NO. 14
April 1981 .

For breaks not involving recirculation pipigg, at
IDRast two LPCI pumps or one core spray sygfem is
available for core cooling.

b. For braaks involving recirculation
least o core spray line and 2
core sparx lines, are available

siping, at
“CI pumps, or 2
for core cooling.

c. For a LOéA Wit} gctive break area less
than 0.7 £t2,

y d. Por liquid breaks, stgh as cleanup suction or the __—
combination of ligdid and steam breaks whose
total break are han 0.7 ££2 in which
. the ADS systen or depressurization,
AD hable.

e. For breakdé less than the equivalent
{ ADS valve, at least 6 ADS vaiyes are
avail; . However, the requxred numbes of ADS

ak area equivalent to the area of one op»
S valve.

3.6.2.5.3.6 Containment System Integrity

The following wereé considered in addressing the LOCA dynamic
effects with respect to containment system integrity:

a. Leak tightness of the containment fission product
barrier is assured throughout any LOCA.

b. For those lines which penetrate the containment
and are closed during normal operation, the
inboard isolation valves are as close as prac-
ticable to the reactor pressure vessel. This
arrangement reduces the length of pipe subject to
a pipe break.

c. ?2ipe whip supports are provided in the vicinity
of normally open isolation valves inside and out-
side primary containment for high energy systems,
to assure that operability of these valves
remains unimpaired during a postulated pipe rup-
ture event.

§2-175
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AMENDMENT %0. 9
. April 1980

@ support is also utilized as a rigid three-way

support. . .
3.6.2.5.4.14 Reactor Recirculation Cooling System

(As sHOWN
IN FIGURE
3.4-35a.

a. System Arzangement

TUWO LOOPS “A” AND N B” OF THE f/ SYSTEM
The,recirculation piping consist® of the pum
discharge and suctioén piping he recir
culation pump "A®" and *B" discharge lines are

ARRANGED /N A DIAMET - arsatiged—sith-nirzor image-—swametsy, in the
RICALLY oProseD northern and squthern segments,for primary con-'q‘es’“"cr”/‘ﬂy
MANNER, ainment. Th2ylines exit the feactor pressure
/ -vessel in five, equally spaced, 12-inch diameter

lines ccmmencxng at azimuth 30° and ending at

azimuth 150° (for :h:a—ma.::o:—xmg,e.
to 330°). These five lines drop vev-t:.cally

" alongside the sacrificial shield wall, from ele~ ,

Om to a 16-inch diameter heade o
at centerline elevation of SZS'W n
24-inch diameter -line then d&rops vertically from _37%
the canter of the header to elevation 506'-?&3‘
vhere it is routed into the dlsc‘aarge nozzleg of
the recirculation pum j.

-

" -
3.6=72a 19’/75 N
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WNP=-2 .
AMENDMENT NO. 9
asril 1980

‘\'. \lsl'l AND [N /I‘I

The recirculation pump 2A%-3ad—-Bf.suction lines ARE

v S-gengits of tuc aivzor image-srstens oriented
Mt eR e pes: amum,w
the reactor pressure vessel. EBach sleopiconsist LINE
of a single 24~inch diameter .line which exits the -
reactor pressurs vessel at elevation 535'-3/4"
and drops vertically alongside the sacrificial
- shield wall t9 elevation 502'~6 1/8¢ where it is
routed to the suction nozzlej of the racir-
culation pumpsd.

b. °Pipe Whip Protaction

Por the recirculation pump s:ction and discharge
. systems, the location of poszulated pipe kicaks
l and pipe whip restraints are shown on Pigure 3.6-351:.,
S36=235 which is rapresentative of both .recirz-
culation loops™» Where pipe treaks are postulated
CONFORMANCE OF-TyE~\\inaide primary Containment, the recirculation
POSTULATED BREAK LOCA- system piping is restrained %o prevent unaccep-
Ab/table motion. These restraints are generally
TIONS WITH THE Cf’;"-‘ mounted on the side of the sacrificial shield
OF SECTIoN 3. "‘LA‘/‘ wall structure or the resactor pressure vessel
EMONSTRATED / ¥ (RPV) pedestal, immediately below. Pour
FIGURE 346 -35: restraints, which are located near the diaphragm
~ flocor and are not near the sacrificial shield
N T wall or the RPV pedestal, cozsist of saddle type .
. : stuctures mounted on the diaphragm flcor.

c. Verification of Pipe Whip Prctection Adequacy

Sufficlent pipe 'whip protection is provided for
‘the reactor recirculation co*ling systam pxpzng
to assure safsty as .defined in 3.6.2.5.2. Pipe
RESTRAINTS /GT)TE‘SMare provided 22 prevent impact with

the diaphragm floor as well as to mitigate the
consequences of a pipe rupture with respect to
surrounding piping systems, ssructures and com-
ponents required for safe shuszdown.

The rphysical separation.of 2:e recirculaticn
system from the containment vessel precludes any
damage that could result as a result of postu-
lated pipe break.

@ 4175
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FIGURE 3.¢-35

AND RESTRAINTS
RECIRCULATION PIPING SYSTEYM OPENATING STRESSES, AT BMEAK EOCATIONS (1)

Acting STHESS RATIO PEN ASME EQNS.
Resteaint | EQUIE) EQ(12) EQ(13)
BHEAK Su o 8o 5 USAGE UREAK DIEAK BASES
IDENT ()Y De-C) 1 35y 35w . 3% FACTOl TYPE SECTION ND.
Rcy freey 0.2 0.13 0.52 0.00 CigcMF  [3.6.2.1.1.1.0
Rc\S|Rerz0] 0.56 0-12 0.33 0.00 z o
Kcig |Rerig | 0.70 0.26 0.4%7 6.04 v “
RC20lkcrig | O. 3 0.16 ©.4q9 0.00 /1 ~
RC.23|Recri7| 0.6g 0.22 D. 49 0.00 % %
Rezw |ReriL | 0.6 0.23 0. 49 0.00 I “
RCi13|Rcrio | 0.94- 0.2 ¢ | 0.6 0.01 # @)3.6.2. 110 C
Rcib [Rerif | V-1Q 0.17 0. 64 0.03 O )
RcR 1z . < .
Rcrz =] .17 0. 60 0.55 0.0906 (B »
Re.2) Rcz.lt; .52 0.65 0.68§ 0.60o “ 13} |3.6.2- 1.1.1.b[3YY)
can . - .- —
z WLLfReRk 4 | 1.5 0.65 0.G9o 0. Go LonG &) ”
c2y |ReR 15| J.1 O. O. -
+ 4-4’ - 66 : 0.05 circMmE (3) 3.6.2.0.44-C _}
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FIGURE 3.6.35b

AND RESTRAINTS
RECIRCULATION PIPING SYSTEM OPERATING STHESSES, AT_UREAK LOCATIONS (i)

Acking . HTRESS RATIO PRI ASHE BEQNS.

A.,m.-“«r EQ(i0) L(i2) £Q(13) ‘
BREAK ”’—(l) * _Sn - S, 8 USAGEF, BREAK BREAK DASES
IDENT O} ISa I5m Sm__ FACTOR TYPE SECTION NO.
Reiylkceg | /.02 0. 19 0.3 "} 0.08 LonNG (3)]3.6.2-1-1.bf2)le)

Rcf21 “
KcaLL cceztil ©-97 0. 34 0.770 0.0/ Long (3) | 3.6.2.101.C
Noles -

Cl) -TL:; .'f\'{ncmu*-‘ov\ i1 -Q;( Lc.,,.. A ond 'S ,sl‘,:;ouk__ S Lol Loo‘- B.

)
&)

(%)
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THIS FIGURE HAS BEEN
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Refered to Figure 3.6-35a
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fipe

Size

Uny
12
12
16
16
24
24

8p-21°¢

24
24

» » .
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TADLE 3.12-3
RESTRAINT PROPERTIES USED_IN -AHAL¥EESS
R py- Ot HEC_AND noh‘lkbﬁyaaAAUOﬁJ

g =
General Restraint Datd fOr 1 Bar of a Restraint

F=cC, (a restraine)®
Whore A restraint ~ & pipe - Total clearance ( Lee ;?3“4"‘3’A2"€)

Amit Initial Effactive

Rest Load c ] . Total
Direction 2 & Restraint Clearance Clearance Clearance
o® 27,733 1.941 5.941

90° 14,788 12,247 16.247
o® 109,265 1.934 5.934
90° 62,599 12.187 16.187
a® 102,228 1.984 5.9(4_/
90° " 55,531 s 13.605 17.685
3g° L2f9/, 109,888 ——uzfzfgg, 5.698 9.698
52° LZEV/ 109,835 (::i_giasz 12.462

(1)

0.2 5.4 ¢
o =

NSC denotes Nuclear Services Corporation, and PDA denotes *Pipe Dynamic

Analysis Proyram for Pips Break Movament® by General Electric Company.
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YARA

Ly-TT°€

Break
Indent
(2iqure 3.12-6})

Rastraint
Indent
{(Filgure 3.12-6)

RCIJ

RCd

RCIC,
RC6A,,
RC?
RCS;,

RcIc,,
RC,LL
RC1IA
RC1)
RC16

RCl(Cv

kCId4, .

RCR1
RCR1
RCR2
KCR2
RCR)
RCR)
RCR)
RCR)
RCR?

RCRE
RCR?

RCRE
RCRS
RCRS
RCR10
RCR1L
KCR20
RCR20

No. of B:éi Zfind !klg:ﬁg Det?:::f::nSég;L
5 003.2 708.3  6.57 7.936
s 766.4 i58.4 14,99 7.495
‘ 747.0 - 63%.7 2.23 3.1
6 796.6 780.3  10.22  10.54
e B4 .64 8.05
D15.0_, 10733 5.43 4.62
s\ 12807 'R 5.58
1.22 1.7

3
)
3
¢
H
s
s
8
[
4
6
4
4
6
4
¢
8

ga 929.5 8

N & & & O e e

-

TABLE 3.312-3 (Continued)

COHPARISON OF PDA _AHD HSC COD!(I,

575.8 §20.16

$30.2 sgs:n~€>11.coa
816.3 193, ;__E;;?h
660.4 478.0 5.87
6872.4 “s18.4 6.59
285.0 309.6 2.83
116.3 129.9 0.9§

3.7¢

5.99
3.66
4.38
5.8
3.36

(1)} .
HSC denotes Hucloar Services Corporation, and PDA dancotes “Pipe Dynasmic Analysis Progran (oz
Pipe Rupture Movement® by General Electric Company. X

*seatraint’
Defloction
[0y
79.93%  %6.4 0
125 ¢ 2.6 %
27.65%  $5.3%%
57.8 % 5%.6 0
92.95% s7.9
99.23%  76.85%
80.37%  99.89%
22.468 31.7 0
6.4 % 70028
112,460 0
110.76% 0
50.83% 67.30
95.29%  S56.9 %
91.72% 50.07¢%
93.5 ¢ 58.359%
105 % 69.86%
46.3 ¢ 35.38
10.5 % J7.1 %

17,72
5.8
17.16
41.48
10.87
23.38
22.3¢6
23.68
16.4¢

26.76
29.316

11.2
36.612
31.404
-

13.37
15.37
15.45
22.13

Dctlcctlon {in L

1s. 5l
4.352
20.11
41.0
16.43
17.25
18.73
35.39
21.6)

8.39

14.5¢6
26.24
23.71
10.44
10.22
13.96
23.5¢
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TABLE 3.5-6 Page 1 of 7
DESIGN BASIS BREAK LOCATIONS 5 cow N =
DEST OCATIONS OUTSIDE PRIMARY COWTAINMENT §
Max. Forcp - <N
L Isometri® {kips) o \ Plan \
Break Line / No. Diameter . Thrust vs/ Time Location =D
N%;. Desiqnayion _{n200) {Inches) ____Figure ‘Figure Q_ < Ay
i RCIC(Y3) -1 - 120-1 3.6-49 | > X
2 RCIC(13)-4 120-2 70 3.6-49 __)}. .
3 RCIC(13)-4 120-3 56 3.6-49 | A= OO
120-4 4 ‘ 3.6~48 N
120-5 4 er* 3.6-48 TP <\ 3
120-6 4 ater* 3.5-48
120-7 4 Latec* 3.6-48 7
8 120-8 4 Later* 3.6-47 7
- =RO=GsT T - X Thatept— 34
10~ © 120-10 —= - 4 - /-\ 3.5-63, 64 - 3.6-47 |
11 126-1 ° 5 ~\ 3.6-79, 80 - 3.6-51
R 126-2 , f 3.6-75, 76 3.6-50
1 ’ ;L Later* e 3,550
S At QU () S 35658~ _.
’ bater* ' 3.6-50
é?q 3\5-81, 82 3.6-51
K] 1.'6-67, 58 3.5-51
5 Later* 3.5-51
6 Later* : 3.5-51 o
5 Later* 3.6-50 30
3 Later\ - 3.6-49 o
~~6 [1a te £ Ao e eommem 3226 =49 e
5 Late i) — - 3.86=80 ® 2
P Y X 5~ c—wLat@rX Nem e . . - 3.6-50 ~
~AeEt3y =g 124 e ee -« Later¥ .. - : 3.6=50- 3
N {
N o

N

=
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TABLE 3.6-6

DESIG& BASIS BREAK LOCATIONS OUTSIDE PRIMARY CONTAINMENT

4ax. PForce

Page 2 of 7

Isometric (kliips) or Plan
dreak Line No. Diameter Thrust vs. Location
No. Designation _(1200) (Inches) Fiqure Fiqure
26 RWCU(3) -4 129-42 5 Latfr* 3.6-50
27 RWCU(3) -4 129-43 4 Latfar* 3.6-50
px RWCU(3) -4 129-44 4 Latfer* 3.6-50
2 RWCU(3)-4 129-45 4 Lafer* 3.6-50
30 Jacd==s =35 1 Latec™ 3.6-50
31 RWCU(3)-4 3 Liter* 3.5-50
3p RWCU(3) -4 1 LAtec* 3.6-50
3; RWCH 3.5-50
34 RWCU(3)-4 3 ater* 3.6-50
s MS(20)-1% 134-1 2 Later* 3.6-44
;6 Ms(20)-4 134-2 .2 Later* 3.6-44
7 MS(20)~4 134-3 2 Later* 3.6-44
1g MS(20) -4 134-4 2 Later* 3.6-44
‘.4‘ R WA Y] % S A 3 §77-% 3wy 36~44
140 AS(11)-2 / 139-1 .3 // 3.6-97, 98 3.6-43
Rz RS 21382 - Erevies 3 Gwdd
4> AS(1D-2 [ 139-3 i/// 3.6-93, 94 3.6-43

3 As(11)-2 139-4 4 Later* 3.6-43
;i?——* XSTTIT=2 r +39—5 v Lacer* I 643
~¢ T2 139-% 4 Latoet 3+6==43

35 as(11)-2 139-7 /// 4 Latec* 3.6-43
A o132 1396 3 ot 3643
4! AS{11)-2 1395 A Latogs 1 G-43
} et 33937 G 369596 3543
S0\ a2 ‘j\\\_ijl;;o// 6§ .  Later® 3.6-43
| .
* v

¢—dNK
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* TYPICAL RESTRAINT
DESIGNATION

Amendment No. 5
August 1879

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

REACTOR RECIRCULATION COOLING SYSTEM

FIGURE
3.6-35
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RCR1

ACR21°* A

SUCTION®

o e
¢

RCR211*

' REY . )
* TYPICAL BREAK LOCATION
RACR1 » TYPICAL RESTRAINT DESIGNATION -
SUFFIX “LL" INDICA 3 LONGITUDINAL, BREAK
* INDICATES LOOP A ONLY

RHA SHUT DOWN ' (

-——.———-/1
M:" RCR12. RHR

o vow—

[ - *M@(a%&?o g Aaneigerens S/

(

NQTES:

1, THIS FIGUURE REPRESENTS LOQP A,
LOOP 8 15 SIMILAR EXCEPT AS NOTED.

2. SEE FIGURE 3,6-25b FOR RESTRAINT.
SREAK LOCATION CORRELATION ANG

BREAK TYPES.

2, ONLY THOSE RESTRAINTS THAT MAY
ACT OURING THE POSTULATED BREAKS

ARE SHOWN,

SHUTOOWN

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

BREAK LOCATIONS AND
RESTRAINTS ANALYZED, PDA
VERIFICATION PROGRAM

FIGURE
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‘TABLE 3.6-5 Page 3 of 7
DESIGH BASIS BREAK LOCATIONS OQUTSIDE PHIMARY CONTAINMENT
Max. PForce i
Isometric (kips) or Plan
Break Line No. iameter Thrust vs. Time Location
No. Designation {M200) (Inches) Fiqure figure
, Vg
5 AS(10)-2 141-)4 6 \\ Later* 7-2% 3.5-43
5 AS(10)-2 14112 6 % Later* 7,2% 3.6~43
5 RWCU(1)~-4 142-20 4 i Latec*fit 3.6-85 3.6-51 :
5 RUCU(1) -4 142-21 4 Later* . 3.6~-51 .
5 RWCU(1)~4 142-22 4 Later* . 3.6-51
6 RWCU(1) -4 142-23 4 Later* » 3.6-51
7 RWCU(1)-3 144-24 4 Latec* 3.6-53
8 -RE8-3-—3 T35=2% 4 Laterk 3651
9 RWCU(1)-3 144-26 4 Later* 3.6-51
0 RUCU(1)-3 144-27 4 Later* 3.6-51 .
1 RWCU(1)-3 144-28 4 Later* 3.6-51 =
2 RWCU(1)-3 14429 4 ! Later* 3.6-51 "o
63— RHSU-24—3 T43=30" L Latarx 36-~51 N
6 RWCU{2)-3 144-31 //q \ Latec* 3.6-51
6 RWCU(2)-3 144-32 6§ i Later* 3.6-51
6 RFCHH21—3 T44=33 & \ ratars 3651
5 y=-3 144-34 //7 6 \Later* 3.6-51
e B —tre3 S G LS SEV TR —3 505
)-3 ' 144-36 6 Later* 3.6-53
HS(9)-2 . 148-1 3 3.6-112, 113 3.5-43 <4
71 HS(1)-2 L 148-2 4 Uatec* 3.6-43 €3
32 U552 S84 4 3+6~1057T0% 3+6=d3— ® =z
73 HS(5)-2 118 = 2 Later* 3.6-43 =
74 HS(5)-2 148-6 2 Later* 3.6-43 ez
75 s (5)-2 148-7 2 Later* 3.6-43 N e
’ - =
°
[y*)
wn
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TABLE 3.6-5

Page 4 of 7

DESIGH BASIS BREAK _LOCATIONS QUTSIDE PRIMARY CONTAINMENT

Isometric

Hax. Force

Plan

(kips) or
Break Line No., Diameter Thrust vs. Time Location
No. Designation _(M200) (Inches) ____Figure " _Fiqure
76 HS(5) -2 148-8 2 Later* 3.6-43
77 HS(5)-2 148-9 2 Bra 3.6~43
78 HS(5)~2 148-1 2 Later* ™\ 3.6-43
79 HS(5)-2 148-11 2 Later* \\ 3.5-43
" 80 HS(5) -2 148-12 2 Later* \ 3.6-43
8- SIER o —$H4-G—~13 2 frarters ; 3643
82 US {123 4814 4 358717885107 3T —
43 HeotH—t 1491 & Lator* ] 3--6—62
84 HCO(11)-1 14942 /4 Later* | 3.6-62
-85~ HCO{I1)—2 T49=3 4 hatert + —3 =58
86 HEBHH—2 T49=1 3 Gatst™ ———— 3 658
87 HCO(11)=-2 149-5 .3 3.6-99 3.6-58
88— UGO—{-1}—2 1455 3 3 T5=1085-10T I+5~56—
83 H2—13—2 149~ 3 = Eaxter* 3+-6—6-3-
49 4EG~A-14 2 +45—8— 3 3+6—1-8% 1. 6-59.
5 HCU=15=2 140 ‘.2:,/ 25 tater? 3+ 659"
“92 ACU=({37=2 143710 Per i Later 3.6=59
93 HEO—{-53-2 A T 25 Latbrk 3659
9+ HES—{ 542 12 renm ~tater 3-6—59-
95 RFU(1) -4 5-1 24  _“Later* 3.6-49
95 REW(1)-4 335} 24 " Latec* 3.6-49
97 RFW(1)-4 335- 24 Later* 3.6-49
‘98 RFW(1) -4 335-4 24 Later* 3.6-49
99 AS(9)-2 342-13 6 Later¥* 3.5-43
100 S AS5(9)-2 342-14 4 Latec* 3.6-43
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TABLE 3.6-5

Page 5 of 7

DESIGH BASTS BREAK LOCATIONS OUTSIDE PRIMARY CONTAINMENT

+

$8-9°¢

Max. Force
Isometric (kips) or Plan
No. Diameter Thrust vs. Time L.ocation
Designation (14200) (Inches) ____Figure Figure
—— 342 o) _Laber*"7%: 3643
—2. —tabert—”i_ == 3613
3 MS(1)-4 400-8 B e~ Later* / 3.6-44
S L) Yt ——$80-9 —3f R R 3T6~44
5 —HS1—4 468~ 349 Lataek 3 Gl s
6 MS(1)-4 - 400-11 ., 26 \ Later* 3.6-44
7 S 30012 25 s Latgr* I—Gt4
8 MS (1) el +88~13- 36 fater 44
9 MS(1)-4 4100=14 26 Later* 3.6-44
g HE4H—1 100~15 26 “frertert F5—4-4
) HE-¢1H—4 +86—16 36 T LAteT 3644
2 MS-—4 +66~17 30— Latert—" 36—+
33 MS(1)-4 A400-18 26 / Later* 3.6-44
3.4 M L1)—d T00=19 26 - Lat-ewk For=leelndy
- ST 4 ~F80=20 30— 7 Gaterd— It}
by —4 1T00=21 30 trter 3~6m=dd.
1 )=2 1440-1 2.5 Later* N/A
g y=2 440-2 2.5 Later* N/A
)=2 140-3 //f 2.5 Lateyg* N/A
) ) -1 447-19v/// 6 = Later* N/A
)-1 147=25 6 Latery /A
-1 447-26 ) "Later N/A
-1 447-217 5 Later:\\ N/A
)=1 448-15 6 Later* N/A
)-1 448~15- 6 Later* \\\\ N/A
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PABLE 3.6-6

-

Page 6 of 7

DESIGH BASIS BREAK LOCATIONS OUTSIDE PRIMARY CONTAINMENT

Isometric

Break Line No.

No. Designation (14200)
126 Hs(1)-1 448-17
127 HS(1) -1 448-18
128 HS(1)-1 448-19
129 HS(1)-1 448-20
130 HS(1)-1 448-21
131 HS{1)-1 448-22
132 Hs(1)-1 448-23
133 Hs(1)-1 448-24
134 HCO(5)--1 4149-13
135 HCO(5)-1 449-141
136 HCO(5}-1 449-15
137 HCO(S5) -1 449-16
138 . HCO({5)~1 449-17
139 HCO(5) -1 149-18
140 HCO(5)~-1 449-19
141 HCO(5)~-1 449-20
142 HCO(5)-1 449-21
143 HCO(5) -1 149-22
144 HCO(5)-1 450-33
145 HCO(S5) -1 450-24
146 HCO(5)~1 450-25
147 Hco(s) -1 450--26
148 HCO(5)-1 150-27
149 HCO(S5)-1 449-28
150 MS(9) -4 1516

Diameter
(Inches)

2

cp.n-m».nc\cnc\cn

N

I

.
WWWNRWWIWIWWWWwWWwwWwWw ww
»
wm

ax. Focce

(kips) or Plan-
Thrust vs. Time Location

Figure Figure
Later* N/A
lLater* N/A
Laterc* N/a
Later* N/A
Later* N/A
Later* N/A
Later™* N/A
Later* N/A
Later® N/A
. Later* N/A
Later* N/A
Later* N/A
Later* N/A
Later* N/A
Later®* N/A

Later®* N/A .
Later* N/A
Later* N/A
Later¥* N/A
Later¥* N/A
Later* N/A
f.aterc* N/A
Later™* N/a
Later* N/A
Later*- N/A

Z-aNh
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TABLE 3.676 Page 7 of 7

DESIGH BASIS BREAK LOCATIONS ou'vsﬁzg PRIMARY CONTAINMENT

Max. Force

Isometric - . {kips) or Plan
Break Line No. meter Thrust vs. Time Location
No. Designation (1200, Ifnches) Figure _Figure
‘ ' / »
151 MS(9)-4 451-7 3 . Later*
152" CRD(12)~3~ = /A 8, - HAA

*Information is scheduled to be ready for Staff review in late 1982.
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TABLE 3.6-7

AMENDMENT NO. 25
June 1982

SEISMIC AND QUALITY CLASSIFICATION

Line Designation

RCIC (13)-4
RWCU (1)-4
RWCU (2)-4
RWCU (1)-3
RWCU (2)-3
RWCU (3)-4
RWCU " (5)-3
RWCU (6)-4
RWCU (7)-3
AS (1)-2
AS (3)-2
AS (10)-2
AS (11)-2
AS (16)-2

CO (3)=-2 //

HCO (5)-1
KCO (5)-2
HCO (9)-2
4CO (1Y) -1
qco (A1)-2
HS /1)-1
HS/(1)-2

S (3)-1

HS (5)-2

Diameter

@

(o)

W OUN DN VWS
s~ e

~
-

v W U W

[\ 2 1S B B o6 B N
- . ~
~

-
W

I~
.
~
8
-
()]

3.6-86

Page 1 of 2
Classiﬁfégtion
Seismic(/’ Quaiity
I /’, I
¥ I
- I
1 I
I I
I I
I I
I ‘ I
I I

I/1I IZ
I 11
I/1% I
I IX
I Ii

\\ II T
[z II

B‘ II

1 It

I I

1 " Iz
I/71 EII

I \\ IT
I/11 \ It
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Amendment No.
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SUMMARY OF POSTULATED PIPE BREAK LOCATIONS
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SUMMARY OF POSTULATED PIPE BREAK LOCATIONMS
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SUMMARY OF POSTULATELC PIPE BREAK LOCATIONS
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SUMMARY OF POSTULATED PIPE RREAK LOCATIONS
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