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Gtartup ln~enrated Test SIT-TP-250

I

Ultimate Heat Sink Test.

Unit 'waterford 3

Uate 6-11-82
Pevision Oraft 2

1 . 0 LlaLlz('.zzz~s

1.1 To assess the perfor nance level of the ultimate heat sink under
simulated loss of coolant accident

(AVOCA)

conditions.

1.2 To assess the performance level of. the ultimate heat sink under
simulated normal snutdoiIn conditions.

1.3 To assess the performance level of the ultimate heat sink under
simulated shutdown 24 hours after reactor trip (tornado missile
analysis) conditions.

1.4 To conduct a oerformance guarantee evaluation of the wet to'uers.



. r<r) jet crate J Tes", S 1'1'P 25O

(mat& '}ea t 5inri T+", ".

Unit 'claterford 3

Date 6-11"82
Revision Draft 2

1 } 1 Co~pi.-~ '~, ~ection 9.2.2, Amendment 22 Coolinq System for
Reactor Auxiliar.ies

2.1.1.2 char:ter 9, section 9.2.5, Amendment 22, Ultimate 1leat sink

2.1.1.3 Chanter 9, Tahle 9.2-8, Amendment 22, Principal Cooling Tower
Components

Chanter }4 Section 14 '. 12 '. 16, Amendment 22,
P r cope ra t ional "1'es t ing

2.1.1 5 ( h.s;.ter 16, Section 3/4 7.5, Amend»ent 16, Ultimate Heat Sink

2.1.2 Other Commitment Documents

2.1.2.1 AS<E P}'C-23, Power 1'est Code for Atmospheric Water Cooling
Equipment, January 1958

2. 1 .2.2 AS'!E P'1'C 30 p Power Test Code for Air-Cooled Heat Exchangers
(undat d draf t copy for information onlY)

2.1.2.3 Regulatory Guide 1.68, Rev. 2, Initial Test Proarams for
hater-Cooled Nuclear Power Plants

2.1.2.4 Requlatory Guide 1.27, Rev. 2, Ultimate Heat Sink for Nuclear
Power Plants

2.1.2.5 American Institute of Chemical Engineers (AIChE), Equipment
'Cesting Procedure for Air-Cooled Heat Fxchangers, Auqust 26,
1978
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Startup Knteurated 1'est S17-TP-250

~) 1 tima te neat Sin@. Vest

Unit Waterford 3

Date 6-11-82
Revision Draft 2

2.1.2.6 APT Standard 661, Air-Cooled Heat Exchangers for General
>efinery Servf,c s, Second Edition, January 197U

2.1.2.7 Coolinn Tower institute Standard ATC-105, February 1975

2.1.2.8 AS;;E Pl'C-11, Fan Testing Procedure (draft copy for informa-
t i on only), December 1981

2.1.2.9 AS!~E PTC-18.1, Rev. (LATER), Pumo Turbine Testing Procedure,
dated 1978

2.1.2.10 waterford SES Unit t!o. 3 Response to ilRC Questions 371.15
and 371.09

2.1.2.11 waterford SES Unit i~o. 3 Safety Evaluation Report, Section
2. ~. 5, llul<EG 0787

2.1.2.12 :waterford SES Unit '!o. 3 Safety Evaluation Report, Section
9.2.5, HUREG 0781

2.2 Purchase Orders

2.2.1 HY-403528, Supplement 13, 09/26/78, i4iechanical Draft Cooling
Towers and Accessories

2 2.2 ."iY-403479< Supolement 0, Forced Draft Dry Cooling Towers

2.3 Design Documents

2.3.1 Flow Diagrams

2.3.1.1 LOU-1564-G-160, Sh. 1, Rev. 12,'omponent Closed Cooling
water System

~ ~ ~2.3.1.2 LOU-1564-G-160, Sh. 2, Rev. 9, Component Closed Cooling Water
System



Startup Intearated Test SIT-TP-250

Ultimate Heat Sink Test

Unit Waterford 3

Date 6-11-82
Revision Draft 2

2 ~ 3 ~ 2 Llectrical One-Line Diagrams - NA

2. 3. 3 Control ~ i ring Diagrams, L()(l-1564-(3-424

2.3.3.1 Sh. 7n(S, Rev. 5, Yet Tower A Fan No. 1

2.3.3.2 Sn. 762S, Rev. 4, Yet Tower A Fan No. 2

2.3.3.3 Sh. 763S, Bev. 4, '~et Tower A Fan No. 3

2 .3.3 4 Sh. 7645,

) 2.3.3.5 Sh ~ 765Sg

2.3.3.6 Sh 7665,

Rev. 4, Net Tower A Fan No. 4

Rev. 5, '~!et Tower A Fan No. 5

Rev. 4, bet Tower A Fan Vo. 6

2.3.3.7 Sh. 767S, Rev. 4, wet Tower A Fan No. 7

2.3.3.8 Sh. 768S, Rev. 7, riet Tower A Fan No. 8

2.3.3.9 Sh. 770S, Rev. 2, Cooling Tower A Notor Space Heaters

2.3.3.10 Sh. 777, Rev. 4, bet Tower A Fans No. 1 to No. 5 Vibration
Alarms

2.3.3.11 Sh. 778, Rev. 4, '4et Tower A Fans No. 6 to No. 8 and 0 Fans
((o. 1 and No. 2 Vibration Alarms

2.3.3.12 Sh. 779, Bev. 4, Wet Tower 8 Fans No. 3 to No. 8 Vibration
Alarms

2.3.3.13 Sh. 811S, Rev. 4, Met Tower 8 Fan No. 1

2.3.3.14 Sn. 812S, Rev. 4, let Tower 8 Fan No. 2

e 2.3.3.15 Sh. 813S, Rev. 4, ~!et Tower 8 Fan No. 3

2.3.3.16 Sn. 814S, Rev. 4, ~iet Tower 8 Fan No. 4



Startup Integrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit tvater ford 3

Date 6-11-82
Revisi.on Draft 2

2.3.3.17 Sh. 815S, Rev. 4, ~Jet To~er >3 Fan No. 5

2.3.3.18 Sh. 816S, Rev. 4, set To-.ver l3 Fan bio. 6

2.3.3.19 Sh. 817S, Rev. 4, i<et Tower 8 Fan,'>o. 7

2.3.3.20 Sh. 818S< Rev. 5, wet Tower S Fan Mo. 8

2.3.3.21 Sh. 820S, Rev. 2, Cooling Touer 8 Motor Space Heaters

2.3.3.22 Sh. 2941, Rev. 6, Transfer Switch Dev. Aux. Panel 1

2.3.3.23 Sn. 239lS, Rev. 3, Sequencer B, Sh. I

2.3.3.24 Sh. 2942, Rev. 7, Transfer Switch Dev. Aux. Panel 2

2.3.3.25 Sh. 731S, Rev. 5, Dry Tower A Fan Ho. 1

2.3.3.26 Sh. 732S, Rev. 5, Dry Tower A Fan wo. 2

2.3.3.27 Sh. 733S, Rev. 5, Dry Tower A Fan tJo. 3

2.3.3.28 Sh. 734S, Pev. 5, Dry Tower A Fan No. 4

2.3.3.29 Sh. 735S, Rev. 5, Dry Tower A Fan Ho. 5

2.3.3.30 Sh. 736S, Rev. 6, Dry Tower A Fan No. 6

2.3.3.31 Sh. 737S, Rev. 5, Dry Tower A Fan ho. 7

2.3.3.32 Sn. 738S, Rev. 5, Dry Tower A Fan Ho. 8

2.3.3.33 Sh. 739S, Rev. 5, Dry Tower A Fan No. 9

2.3.3.34 Sh. 740S, Rev. 6, Dry Tower A Fan No. 10

2 ' '.35 Sh.

2.3.3.36 Sh.

741S, Rev. 5, Dry Tower A Fan No. 11.

742S, Rev. 5, Dry Tower A Fan No. 12



Startuo Inteqrated Test SIT-TP-250

Ultimate Hereat Sinl< Test

Unit Materford 3

Date 6»11-82
Revision Draft 2

2.3.3.37 Sh. 743S, Rev. 5, Dry Tower A Fan No. 13

2.3.3.38 Sh. 7448, Rev. 5, Dry Tower A Fan Wo. 14

2.3.3.39 Sh. 745S, Rev. 5, Ory Tower A Fan b,'o. 15

2.3.3.40 Sh. 7 i8, Rev. 3, Dry Tower" A Computer Inputs

2.3.3.41 Sh. 781S, Rev. 4, Dry Tower B Fan No. 1

2.3.3.42 Sh. 782S, Rev. 5, Ory Tower 6 Fan No. 2

2.3.3.43 Sh. 783S, Rev. 4, Ory Tower 8 Fan No. 3

2.3.3.44 Sh. 784S, Rev. 5, Dry Tower B Fan t!o. 4

2.3.3.45 Sh. 7858, Rev. 4, Dry Tower B Fan No. 5-

2.3.3.4o Sh. 786S, Rev. 4, Dry Tower B Fan No. 6

2.3.3.47 Sh. 787S, Rev. 4, Dry Tower B Fan No. 7

2.3.3.48 Sh. 7885, Rev. 4, Dry Tower B Fan No. 8

2.3 3.49 Sh. 789S, Rev. 4, Ory Tower 8 Fan No. 9

2.3.3;50 Sh. 790S, Rev. 4, Ory Tower B Fan No. 10

2.3.3.51 Sh. 791S, Rev. 4, Dry Tower B.Fan Ho. 21

2.3.3.52 Sh. 792S, Rev. 5, Dry Tower B Fan Ho. 12

2.3.3.53 Sh. 793S, Rev. 4, Dry Tower B Fan No. 13

2.3.3.54 Sh. 794S, Rev. 4, Dry Tower 8 Fan No. 14

2.3.3.55 Sh. 795S, Rev. 7, Ory Tower 8 Fan No. 15

2.3.3.56 Sh. 798, Rev. 2, Ory Tower B Computer Inputs



Startup Entearated 'Fest SlT-TP-250

Ultimate Heat Sink Test

Unit waterford 3

Date 6-11-82
Revision Draft 2

2.3.3.57 Sh. 77l,,

2.3.3.58 Sh. 772,

2 '.3.59 Sh. 77'3g

Rev ~

Rev ~ 5 g

Rev ~ 4 g

Dry 'Foyer A Fans I to 5 Vibration Alarms

Dry Tower A Fans 6 to 10 Vibration Alarms

Dry Foyer A Fans 11 to 15 Vibration Alarms

2.3.3.60 Sh. 774, Rev. 4, Dry Tower Ei Fans 1 to 5 Vibration Alarms

2.3.3.61 Sh. 775, Rev. 4, Dry Tower f'ans 6 to 10 Vibration Alarms

2.3.3.62 Sh 776, Rev ~ 4~ Dry Tower 8 Fans 11 to 15 Vibration Alarms

2.3.3.u3 Sh. 715S, Rev. 5, Component Cooling |I ater System
Instrumentation, Sheet

2.3.3.64 Sh. /16S, Bev. 6, Comoonent Cooling Mater Systen
Instrumentation, Sheet 5

2.3.3.65 Sn. 2341S, Rev. 3, Sequencer A, Sheet 1

2.3.3.66 Sh. 701S, Rev. 6, CCH Pump A ffeader Isol. Valves

2.3.4 Xnstrument Schematics and f ogic Diagrams

2.3.4.1 LOU-1564-0-434, Rev. 17, Instrument List
2.3.4.1.1 LOll-1564-8-434, Sh. (LATER), General Arrangement Cooling

Towers Plan

2 ~ 3 ~ 4 ~ 1 ~ 2 LOU-1564-fi"434, Sh (LATFR), General Arrangement COOling
Towers Section

2.3.5 Other Design Documents - NA

2.4 Vendor Data

2.4.1 Vendor Engineering Documents



Startup Integrated Test SI'J'-.TP-250

Ultimate Jfeat Sink Test

Unit !waterford 3

Date 6-11-82
Revision Draft 2

2.4.1.1 LOU-1564-3067, Rev. 0, uet Cooling Towers Proposed Layout

2.4.1.2 LOU-1564-7933, Rev. 3, wet Cooling Touer Fan Installation
2.4.1.3 LOU-1564-7934, Rev. 1, wet Coolina Tower General Arrangement

Equioment focation

2.4.1.4 LOU-1564-1417, Rev. 3, Dry Cooling '1'ower General hrrangementf
Section AA

2.4.1.5 f,OU-1565-1418, ReV. 3, f>ry COOling TOwer General Arrangement,
Section Bb

2.4.1.6 LOU-1564-1417, Rev. 3, Dry Cooling Tower General Arrangement,
Plan

2.4. 1.7 LOU-1564-1416, Rev. 7, Dry Cooling lower General Arrangement,
Sections CC and DD

2.4.1.8 LOU-1564-7935, Rev. 1, !vet Coolinq Tower Plant Layout - Plan
View

2.4.1.9 LOU-1564-7936, Rev. 2, Jvet Cooling Tower Plant fayout - Sec-
tion AA Elevation View

2.4.1.10 LOU-1564-8632, Rev. 1, Package Cooling Tower Frame Plan
Fan Deck with Connection Details

2.4.2 Vendor Manuals

2.4.2.1 LOU-5817-3957, Rev. 0, Instruction Nanual for Zurn Cooling
Towers

2.4.2.2 l.OU-5817-4340, Rev. 0, Hudson Cooling Equipment Instruction~ ~ ~

l!manual



Startup Integrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit tAaterford 3

Date 6-11-82
Revision Draft 2

2.5 Other References

2.5.1 STP-20, Rev. 2, Ooeration of Fans and Blowers

2.5.2 SAP-09, Rev. 1, Tagging

2.5.3 SFG-36-004, Rev. 0, Met and Dry Cooling Tower Fans Performance
Evaluation Prerequisite-Preservice Test

2.5.0 SFG-36-002, Rev. 0, Dry Cooling Tower Fans Initial Run-In

2.5.5 S1"G-36-003, Rev. 0, Initial Run of @et Cooling Tower Fans

2.5.6 SFL-36-001, Rev. 0, Component Closed Cooling '.cater System

2.5.7 SFL-36-002, Rev. 0, Auxiliary Component Cooling water System

2.5.8 SFL-36"003, Rev. 0, Dry Cooling Towers



integrated rest: Srr-Tp->5n Unit waterford 3

Date 6-11-82
Ultimate >eat Sink Test Revision Draft 2

3.0 ilCCEFZDJCE CL~LZ:"REX

Reference
Paraciraoh Initials 6 Date

3.1 Under sf mula ted 40CA

conditions, the ~et and dry
tower co~»bina t ion (bo th east
ano west trains) meets the
fo I lowing condition., wh lie
dissipating 176 v 10 Pg'0/hrfp

(as determined by Attachment
8.3.1):

(1) Discharge temperatures
of the wet tower, as

read bv resist. ance,
temperature detector
(RTD) CC-7077-78AS) is
C95 degrees F; and as

read by RTD CC-7077-78BS
is < 92 degrees F.
(a) Side A

(b) Side 8

(2) Auxiliary component
cooling water (ACC'8)

f ].ow is 5000 gpss a104.

(3) Component cooling water
(CCiv) f low is 6500 gpm

410~ ~

7 2 ' '4
7 '.2 '4

7 ~ 2 ~ 1 ~ 17

7 '.2 '7

10



St sr tup I' tegra ted fes t SI't'-'1'P-'.?50

Ul tiaa te Hea t Sink les t

Uni t ...".i s -.fpr6 3

f)at'- o"li"82
+i'v. scion Draf t 2

P.fnrence
&'aragrauh Tnitiw'I „. ~ Date

(4) Discharge temperature of
the Component Coolinq
~Hater System (CC'r(S) heat
exchanger, as read by
tne temoorary R'L'D,

located on the inlet to
temporary feed heater,
is <li5 degrees F.

wcq E'.

hater makeup is not
necessary during
testing.

7 ~ 2.1 ~ 12

7.2.?.12

7 ~ 2 ~ 1 ~ 14

7 ' ' '4

3.2 Under simulated normal
shutdown conditions, the wet
and ary tower combination
(both east and west trains)
meets the following conditions
while dissipating 127 x 10 b

Bj U/hr (as determined oy At-
V

tachment 8.3.2):

(1) Discharge temperature of
the wet tower, as read
by RTO CC 7077 78ASI is

11



Star tup integrated Test SlT-TP-250

Ultimate Hea t Sink Tes t

Unit waterford 3

Date 6-11-82
Revision Draft 2

Reference
Parauraph Initials 6 Date

X95 degrees F; and as
read by R'lD CC-7077-7RBS

Fis <95 deqrees:
(a) Side
(b) Side 8

(2) ACC'rt E Iow ' s 6500 qom

~10~.

(3) CC's flow is 6500 gpm

7.2.3.14
7.2.4.14

7.2.3.17
7.2.4.17

(4) Discharge temperature of
tne CCATS heat exchanger,
as read by the temporary
RTD, located on the
inlet to the temporary
feed neater, is 4115
degrees F.
(a) Side
(b) Side B

3.3 Under simulated shutdown 24

hours after reactor trip
(tornado missile analysis),
the wet and dry tower
combination (both east and

7-2-3 '2
7.2 '.12

7.2.3.14
7.2.4.14

12



lan 1 c ':> ter f.ord 3

Date f)-ii-82
Revlsxon r~ ~ t c

1 ~ 2~ 1 i 1 a 1 s s Da e

'~est trains) ">r".- "~

following cond > r '.ons

dissipating 91. 5 x 10
V

(as determine1 in Att.-<chvent.
E<.2 '):
(1) Pischar i t.operator of

tne we't roi'.jnr q as eapr

by P'PD CC-1077-7.~~, is
K')5 degrees F; an,'s
read oy R Ci -CC-7 ~: ~ '-7'...".:
is «5

(2) ACCll flow is 5000 cpm

xi0~ ~

(3) CC'A f low is 6500 @pm

410't.

(4) Discharge temperature of
the CCwS heat exchanger,
as read by the temporary
RTD located on-. the inlet
to the temporary f eed

7.2 ' '4
7.2.6.14

7.2.5.17
7.2.6.17

7.2.5.12
7.2.6.12

13



Startup Inte ~rated 1'est SIT-TP-250

Ultimate f/eat Sink Test

Unit '.waterford 3

Date 6-11-82
Revision Draft 2

Reference
Paragraph Initials 4 Date

neater is <120 degrees
F.

(5) The 2-hour temperature,
as read by BTD

TE-CC"7077-AS( is <105

degrees F.

7.2.5.14
7.2.6.14

A) O~l

~Aater makeup during
testing is not
necessary.

3.4 The 'r.'et Cooling Tower is
guaranteed to perform to the
design conditions soecified
below:

Reference
4crideui.. Barograph, Jaihials 8 Data

(1) Total water quantity
cooled, gpm (410%)

(2) Total cooling duty,
10 BTU/hr

(3) Cooling range, deg F

(4) Tower inlet design

5000

67.5
<27

(LATER)

(LATER)

(LATER)



:"up tntegr=.ted lest SfT-TP-250

;~ear sink Test

Unit waterford 3

Date 6-11»82
Revision Draft 2

Reference
hccidaah Baraaxaph Initials E

Dahn'(

)

Apt j,'uin
temp..rature, ried F

(5) Approach to above,

(6) Temperature of '«ater
enterina tower, Jeg

(7) Temperature of .vater
leaving tower,:]en F

<119

<92

(LATER)

(LATER)

(LATER)

(LATER)



Startup Xnteqrated Test SlT-TP-250

Ultimate Heat Sink Test

tJnit Naterford 3

Date 6-11-82
Revision Draft 2

4.1 Test Instrumentation

4.1.1 Inaicating Equipment

HRTE or
Serial. Ho

Calibration
Verification
Zairials a Oaie

(,
4.1.1.1 <;ill ')odel 27101 propeller

anemometer (4), or
equi.valent

4.1. 1..2 R.!<. 'Young !'odel
12301/12101 microvane and
cup anemometer (3), or
equivalent

4.1.1.3 Climatronic electronic
weather station (1),
optional

4.1.1.4 inclined manometer (2),
airflow (optional)

16



Startup Integrated Test SIT-TP-250

Ultimate Heat Sink Test

t<GTE or
Sazial Ha

Unit Waterford 3

Date 6-11-82
Revision Draft 2

Calibration
verification
Initials L Oaken

4.1.1.5 U-tube manometer (I),
20-inch, '~ater flow

4.1.i.6 Platinum RTO, ESC-PTS-80-A

(60), or equivalent

17



Startup integrated Test SET-TP-25G

Ultimate heat Sink Test

Unit Waterford 3

Da te 6-11-82
Pevision Draft 2

:h~TE or
Serial Jo

Calibration
veri.fication
Loiter.a1s ~ Oaha

18



Startup Integrated Test SIT-TP-2SO

Ultimate Heat Sink Test

METE or
Serial Ua

Unit Mater foral 3

Date 6-11-82
Revision Draft 2

Calibration
Yerification
Iaifia3.s 5 Date

4.1. 1.7 SGJ psychrometer (22), or
equivalent

19



Startup l'ntearated Test SIT-TP-250

Ultimate Heat Sink Test

HETK or
Sa~ial »a

Unit 'Hater ford 3

Date 6-11-82
Revision Draft 2

Calibration
Verification
I.ail.ia3.a F Dar.e

4.1.1.8 Fluke '<odel 80228
ammeter/voltmeter (1), or
equivalent

4.1.1.9 Environmental Svstems
Corporation (ESC) P7S-80A

Temperature Acquisition
System (2)

20



Star tup integrated Test S? >-'!'P-ib<)

<Jltimate '4eat Sink Test

"nit waterford 3

s) 3t.~ 6-11-82
Revision [)raft 2

!KTE o~

Soria3. 2" o

Calibration
Verification
Zo,itia3.s 6 Daha

4.1.1.10 Infrared thermometer (1),
LAYER

gor effuiva lent

4.2 Special Equipment

4.2.1 Simplex Flat: rod pitot tube (1)

4.2.2 150,0t)0 lb/hr package ooiler (1), 3GO psig operating pressure~ ~

4.3 Additional Test Equipment

4.3.1 (ist any additional equipment used oelow and in the
Chronological loq, Attacnment 8.4.1, as it is used. Enter "NA"

if serial numbers or calibrations are not applicable for a

particular piece of equipment.

Qascriohioo
NOTTE or
Saria1 L'o

Calibration
Verification
loifials 6, Qara

21



Startup Integrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit "'later for". 3

Date 6"11-82
Revision lrrat t 2

5.0 BRECc~UZIQUS hL'," ZnZ™5

5.1 Precautions

5.1.1 All personnel must be outside the wet tower before a fan
assembly is put into service.

5.1.2 Check the fan blades to ensure that they are installed at or
below the proper angle, in accordance «ith the manufacturer's
recommendations. All blades on a single fan assembly must be

set at the same blade angle.

5.1.3 If excessive vibration is observed, the wet tower fan assembly
shall be turned off immediately and the cause of the vibration
shall be determined and corrected.

5.1.4 To prevent overheating, the vibration switch reset coil should
not be energized for more than 3 minutes. If this condition
exists, the coil must be deenergized for 10 minutes before
reenergization.

5.1.5 Do not exceed tne full-load amperage rating of the wet and dry
towers motors during fan operation.

(1) 'Bet Tower Fans: 39.5 amps

(2) Dry Tower Fans: 48.0 amps fast speed
18.0 amps slow spec

5.1.6 As the dry tower gear reducer unit is brought up to speed, it
should be monitored constantly for unusual sounds, excessive
vibration, excessive heat or oil leakage. If any of these
conditions develops, the unit should be shut down immediately,
and the cause determined and corrected. Operating temperature

22



Startup Integrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit t~ater ford 3

Date 6-ii-S2
Revision Oraft 2

.5.1 ~ 7

of the unit at the hottest point should not exceed iSO degrees
F as read by infrared thermometer.

h,

All personnel must be outside the tower before a fan assembly
is put into operation, ~ith the exception of the personnel
necessary to monitor fan/qearbox operation and take velocity
profiles. «onitoring personnel shall be equipped with safety
harnesses (belts) to prevent the possibility of coming in
contact with the blades.

5 ~ 1 ~ S Operation of the two-speed fans associated with the dry towers
requires a minimum of a 30-second delay when switching from
full speed to half speed.

5.1.9 All oersonnel involved in electrical measurements, lead
lifting, or $ u~per placement shall be familiar with all
necessary safety precautions.

S.l.i0 Personnel involved in testing in high-noise areas shall be
supplied with adequate ear protection.

5.1.11 Ho fewer than two individuals (one of whom will be in constant
communication «ith the Control Room) shall be allowed entry
inside the wet towers during water loading.

5.1. 12 ~then using CC'a Pump A/8 instead of CCW Pump A or CC'A Pump B,
the following applies:

(2)

4
Instead of CCiY Pump A, racgout CCM Pump A breaker; and
manually align the 3AB3S bus to the 3A3g bus to ensure
channel separation.
Instead of CCN Pump 8, rack ut CCr! Pump B breaker; and
manually align the 3AB3S bus to the 3B3S bus to ensure
channel separation.

23



,"-.tartar inta.,rated Test SIT-TP-250

~:lcimate Beat Sink Test

(/nit Waterford 3

Date 6-11-82
Revision Draft 2

5 ~ 2 iv' 't e s

5.2.1 Communicati,ons snail be established between all parties
involved witn the test tn ensure coordination and consistency
in testina.

5.2.2 The ~,et coolinu tobers shall be cleaned before the fans are
started to prevent having foreign objects entrained in the
airstream.

(,
5.2.3 lhe dry COOling tOwerS Shall be Cleaned priOr tO Operating the

kans to prevent having any foreign objects entrained in the
airs tream.

5.2.4 The order of testing, as outlined in section 7.0, may oe

cnanged at the discretion of tt e Startup Engineer.

5.2.5 The test oersonneL responsible for signing their initials to-
certify data shall complete Attachment 8.4.2, Test Personnel ID
Sheet, by printing tneir names and signing their initials.

5.2.6 All analyses snould incorporate pre- and post-test calibration
data.

5.2.7 A Chronological bog, Attachment 8.4.1, shall be kept of all
significant events rhat occur during the performance of. this
test.
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6.1 Data fro~ Reference 2.5.4, SFG-3o-002, Dry
Cooling Tower Fans Initial Run-In, has been
reviewed.

R-LPL/SFG36002<NOb!E40010/05/81

6.2 Data from Reference 2.5.5, SFG-36-003,
Initial Run of Yet Cooling Tower Fans, has
been reviewed.

R-LPL/SFG36003~|'(OKE+0003/04/80

6.3 Data from Reference 2.5.3, SFG-36-004, bet
and Dry Cooling Tower Fans Performance
Evaluation, has been reviewed.

R-LPL/SFG36004'4HQiUE<0000/00/00

6.4 Data from Reference 2.5.6, SFL"36-00ig
Component Closed Cooling iiater System, has
been reviewed.

R-LPL/SFL360014t)ONE>0012/03/81

6.5 Data from Reference 2.5.7, SFL-36-002, Aux-
iliary Component Cooling ilater System, has
been reviewed.
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Initials 6, Date

R-LPL/SFL36002>")0'9V+0006/10/81

6.6 Data from Reference 2 5 'g SFL 36 003~ Dry
Cooling 'I'owers, has been reviewed.

R-l PL/SFL36003:tel/OiVE40010/26/82

6.7 All wet tower nozzles have been replaced and
properly oriented.

6.8 All doorways, hatches, and penetrations
between wet and dry tower sections and the
dry tower Fuel Handling Suilding are closed
or in "normal" operating positions.

6.9 Check tube bundle cleanliness on dry towers
before testing begins to evaluate the need
for mechanical or chemical cleaning. Verify
that tube bundles are clean for this test.

6.10 Ensure that the dry towers are vented to
remove any entrapped air pockets. (See
Reference 2.5.6, SFL-36-001, Component
Closed Cooling Water System.)
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R Lpiiz or ~ l-'~ ~ )n

6 ~ 11 . '.: .,- "„.. „-..t" ror "„he ",(~r d'or. ~ ry Doii~ir
v4C'I l ~ ~ . 4 f.

4 C ~ Q ah

cal lbrate '.

~ ~

n ': v e be e n

6.12 iluc:son an l;urn nave been notif ied 7 days
nrior to testin4 so that their
representatives can ~itness the testing of
their equi~'.ent.

6.13 Ail activities renuired to oe handled by
union personnel. should oe identified and
coordinateh orior to testing.

6.14 411 F'ield Chanae Requests (1CRs) and Design
Change ~.'otices (DCbs) pertaining to wet and

dry to'.era have been reviewed prior to test
commencement.

6.15 A pretest briefing with personnel involved
with this test has been performed.

6.16 Pretest Nalkdovrn
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Pretest y:aLKdowns of the following systems
have been conducted to veriFY that the
corresponding port'ons of this procedure
covering testing of these systems are ready
to oe performed:

aSj'Q (1) PAet Tower
(2) '~1et Tower b

t

(3)

(5)
(6)
(7)

Dry To~er A

Dry Tower 8

ACCT ( iet Tower A)

ACC~ ('wet 'Lower F.)

CCM System

6.17 Release to Per form Testing

I hereby authorize the test to proceed,
subject to the limitat'ions as noted.

Remarks

Authorized OY:

I SE

ateD
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7.1 initial Conoitions

7.1.1 Temporary t!odi fications (For All Tests)

7.1.1.1 Perform tne folLowing temporary
modifications to remove automatic actua-
tion of CC'd header isolation valves:

(1) f~ift caole at 788-16 and TBB-17 in
Aux. Panel 1.

(23 l i:t cable at TBR-17 and TB8-6 in
Aux. Panel 1.

(3) install a Jumper between TBB-17 and
TBB-6 in Aux. Panel 1.

(4) Lift cable at 788-36 and TB8-33 in
Aux. Panel 2.

(5) fiift cable at 788-33 and TBB-27 in
Aux. Panel 2.

(6) Install a Jumper between TBB-33 and
TBB-27 in Aux. Panel 2.

(7) Lift cable, at T88»106 and TBB-107
in Aux. Panel 2.
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Initials F Date

(8) (ift cable at TBB-107 and TBB-97 in
Aux. Panel 2.

(9) Install a jumper between TBB-107
and TBB-97 in Aux. Panel 2.

(10) bi.ft cable at TRB-29 and TBB-30 in
Aux. Panel 1.

(11) Gift cable at TBB-30 and TBB-23 in
Aux. Panel 1.

(12) Install a jumper between TBB-30
and '1'BB-23 in Aux. Panel 1.

7.1.1.2 Verify that the installation of temporary
instrumentation required for data in At-
tachment 8.2.1 and 8.2.~is complete.

7.1.2 Initial Boiler Startup

7. 1.2. 1 The boiler must be warmed up and at
pressure to begin the testing described
in section 7.2.

7.1.3 'Jet 1'ower - Train A (For Side A Testing)
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7.1.3.1 verify that the following are available:

(1) 480V i!CC-3A315-S

7.1.3.2 At CP«33, verify that ~iet Tower A fan
control switches CS-1/761 (for fans 1

through 4) and CS-1/765 (for fans 5

through 8) are in the OFF position.

(1) Fan 1

(2) Fan

(3) Fan

(4) Fan 4

(5) Fan 5

(6) Fan 6

(7) Fan 7

(8) Fan 8

7.1.3.3 At Aux. Panel 1, verify that transfer
switch 43-19 is in the CONTROl ROON

position.

7 1 ~ 3 4 At 480V HCC-3A315-S~ compts. 10Hg 12Hg

10H 11H 11 r 12Hg 13Hg and $ 3Hp verify
C >$ov. ~ e,er~cn~gthat the 24 thermal overload devices are

installed.

(1) Compt. 10H

(2) Compt. 12H
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(3) Compt'. 10'.<

(4) Compt. 118

(5) Compt. ll,'4
(6) Compt.

12'7)

Compt. 13H

(8) Compt. 13>I

7. 1.3.5 At 480V RCC-3A3 l5-S, compts. 10H, 12ll,
10M, 11H, 11<, 12!t, 13H, and 13', close
the breaKers for fans A1 through A8 and
verify the following:

( 1) Green indicating lights on CP-33
are ON for Bet Tower A fans 1

through 4 and 5 through 8.
(a) Fan 1

(b) Fan 2

(c) Fan 3

(d) Fan 4

(e) Fan 5

(f) Fan 6

(a) Fan 7

(h) Fan 8

(2) Red indicating lights on CP-33 are
OFF for wet Tower A fans 1 through
4 and 5 through 8.
(a) Fan 1

(b) Fan 2

(c) Fan 3
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(d) Fan 4

(e) Fan 5

(f) Fan 6

(g) Fan 7

(h) Fan 8

7.1.4 Net Tower - Train 8 (For Side A Testing)

/.1.4.1 Verify that the following are available:

(1) 480V MCC-36315"S
F

7.1.4.2 At CP-33, verify that Met Tower )3 fan
control switches CS-1/811 (for fans 1

through 4) and CS-1/815 (for fans 5

through 8) are in the OFF position.

(1) Fan 1

(2) Fan 2

(3) Fan 3

(4) Fan 4

(5) Fan 5

(6) Fan 6

(7) Fan 7

(8) Fan 8

7.1.4.3 At Aux. Panel 2, verify that transfer
switch 43-19 is in the CONTROL ROOM

position.

33
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Date 6-11-82
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Initials G Date

7.1.4.4 At ',80v HCC-38315-S, compt~ 10H, 12H,
A

10~<, 11H, ll'l, 12M, 13H, and 13H, verify
(3 ~~ c~~~)that tne 24<thermal overload devices, are

installed.

(1) Comot. 10H

(2) Comot. 12H

(3) Compt. 10H

(4) Compt. 11H

(5) Compt limni

(6) Compt. 12:~

(7) Compt. 13H

(8)'ompt. 13M

7.1.4.5 At 480V HCC-3S315-S, compts. 10Hg 12Hg

10m, 11H, 11.'4, 12H, 13H, and 13H, close
the breakers for fans Bi through 88 and
veri fy the fol lowing:

(1) Green indicating lights on CP-33
are OW for Net Tower 8 fans 1

through 4 and 5 through 8.
(a) Fan 1

(b) Fan 2

(c) Fan 3

(d) Fan

(e) Fan 5

(f) Fan 6

(g) Fan 7
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(~) Fan 8

(2) Red indicating l.iqhts on CP-33 are
OFF for '~'et Xo«er B fans 1 through
4 and 5 through 8.
(a) Fan 1

('o) Fan 2

(c) Fan 3

(d) 0'q»

(e) Fan

(f) Fan

(q) Fan 7

(h) Fan 8

7.1.5 Dry Tower - 'Crain A (For Side A Testincr)

7.1.5.1 Veri fy that tne following are available:

(1) 480V !<CC-3A315-S

7.1.5.2 At CP-33, verify that the following Dry
Tower A fan control switches for fans Al
through A15 are in tne OFF position:

Fan i'lo.

(1) Ai
(2) A2

(3) A3

(4) A4

(5) AS

(6) A6

Switch No.

CS-1/731
CS-1/732
CS-1/733
CS"1/734
CS-1/735
CS-1/736

Initials F Date
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f'n l90 ~ Switch <jo.

(7) A7

(8) A8

(9) A9

(10) A10

(.11) A11

(12) A12

(13) A13

(14) A14

(15) A15

CS"l./73i
CS-1/738
CS-I/739
CS"1/740
CS-1/741
CS"1/742
CS"1/743
CS-1/744
CS-1/745

Initials 6, Date

7.1.5.3 At Aux. Panel 1, verify that transfer
switches 43-14, 43-15, 43-16, 43-17, and
43-18 are in the COHTROI. ROON position.
(1) Switch 43-14
(2) Switch 43-15
(3) Switch 43-16
(4) Switch 43-17
(5) Switch 43-18

7.1.5.4 At 48GV ">CC-3A315-S, close the followinq
breakers for Dry Tower A fans Al through
A15

Fan Ho. Compt. No. Initials G Date

(1) A1

(2) A2

(3) A3

1F

1'F
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Fan ho. Compt. bio. Initial.s & Date

(5)

(7)
(8)
(9)
(10)

(12)
(13)
(14)
(15)

All
A12

A13

All
A15

2H

3 tg

5F

5bi

8F

9F

Initials & Date

7.1.5 ' At CP-33, verify the following:

(1) Green indicating lights for fans A1

Q(f)
) (/)

C
(7)
())
((()

(0)
(Al)

tnrouah A15 are QtJ.

Fan Al
Fan A2

Fan A3

Fan A4

Fan A5
'an

A6

Fan A7

Fan AB

Fan A9

Fan A10

v'7

t-\ ~ 0 0 ' tel 'Ir ' ~ ~ p % l 'l * ~ ' ' p 't



" ''r at> sl / r -.-

~ -'"( ijea t

.-.-) ( "-ord 3

"1te 6-11"82
"~ "vi".ion i)raf.t 2

(W)
(M)
(W)

n(&)
0

( IS)

t ( ('Qll ~ i \ a

Fan A 12

Fan A13

Fan 614

Fan A'~

~ -a ~<z$ ]„y 4 nate

(2) Bed indicatinq lignt$ Qpr

Q( j')
$ ('l)

C
()()
(t )

(f)
()I)
())
(/)
()()
( A')
(M)
(M)
(4)

n(~)
0(&)

through A15 ar ()<F.

Fan '1
Fan A2

Fan A3

Fan A'1

Fan A5

r"an h6

Fan A7

Fan

ran A9

Fan A10

Fan A11

Fan A12

Fan A 13

Fan A14

Fan A15

vi

7 1 6 Ory Tower - Train 8 (For Side 8 Testing)

7 '.6.1 Verify that the following are available:

480V NCC-38315-S
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7.1.6.2 At CP-33, verify that the follouino Dry
Touer 8 fan control s'~'itches for fans )3l

through R15 are in the OFF oosition:

Fan r>o. Suitch No. Enitials 6 Date

(1) B.l

(2) 02

(3) S3

(4 ) F)4

(5) 85

(6) 66

(7) 87

(8) i38

(9) 99

(10) 610

(11) 611

(12) 612

(13) 813

(14) S14

(15) 615

CS-1/781
CS"1/782
CS"1/783
CS 1/784
CS"1/785
CS-1/786
CS-1/787
CS-1/788
CS-1/789
CS-1/790
CS-1/791
CS"1/792
CS-1/793
CS-1/794
CS-1/795

Initials 6 Date

7.1.6.3 At Aux. Panel 2, verify that transfer
suitches 43"13, 43-14, 43-15, 43-16, and
43-17 are in the COrJTROl ROOt< position.

(1) S'ui tch 43-13
(2) Suitch 43-14
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'3-15
(4) S~i ten J'.-li~

S,> I tch 43-17

lit )80V '>CC-38315-S, close the following
oreakers for Dry Tower 8 fans 81 through
3l.5:

Fan ~40 ~ Conpt. No. Initials & Date

( )
(1)
(2) 92

(3) 83

(4) Q4

(5) 85

(6) 66

(7) 87

(8) 88

(9) 8')

(10) Hi0
(11) 811

(.i2) 812

(13) 813

(14) 814

(15) 815

3

I''A

8 t'ai

Initials G Date

7.1.6.5 At CP-33, verifv the following:~ ~
I

(1) Green indicating lights for fans 81

through 815 are ON.

40
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(a) Fan 81

(b) Fan 82

(c) Fan 83

(d) Fan 04

(e) Fan 85

(i) Fan 66

(g) Fan 87

(h) Fan 88

(i) Fan 89

(]) Fan 81O

(k) Fan Bli
(1) Fan 812

(m) Fan 813

(n) Fan 814

(o) Fan 815

(2) Red indicating lights for fans 81

through 815 are OFF.

(a) Fan 81.

(b) Fan 82

(c) Fan 83

(d) Fan 84

(e) Fan 85

(f) Fan 86

(g) Fan 87

(h) Fan 88

(i) Fan 89

(g) Fan

(k) Fan

810

811
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(I) Fan 812

(m) Fan 813

(n) Fan 014

(o) Fan 815

NOTE: If CC'A Pump A/8 is lined up as Pump A,
manually open valve 3CC-F1238. If CCW Pump

A/8 is lined up as Pump 8, manually open
valve 3CC-F122A with valve 3C-F1238 closed.

7.2 Tests

7.2.1 Simulated LOCA Test (Side A)

7.2.1.1 Verify the initial conditions set forth
in steos 7.1.1, 7.1.2, 7.1.3, and 7.1.5;

044+and verify manometers or equivalent~ for
h

measuring orifice flows> are ready for
service.

7.2.1.2 Verify the valve lineup of Attachment
8.4.3, Valve Lineup Table, To~er A.

NOTE: The oil level indicators provided with the
CC'I< and ACCT Pumps indicate OPERATING oil
level. The oil level should read HIGH when

the pump is shut down and AEDIUN when the
pump is operating.
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CAUTION 1: I'<i".KDIATEI7 STOP THK ACC'8 PU>~P I'''lY
A8,~

OF TH FOLf 0«l.'0 CONDIT PONS

OBSEPVED:

(1) UNUSUAL NOISE OR VIBRATION

(2) PUHP BEARING TE'"PERATURK, AS BEAD

FROH INSTALLED TKNPERATURK

INDICATOR, EXCEEDS 180 DEGREES F

(3) PU".P '40TOR 'BLINDING THERNOCQUPLY

READING EXCEEDS 230 OF( KKS F

(4) RATED CAPACITY OF 40 ~ 2 ALPS IS
EXCEEDED

CAUTION 2: DO iNOT KXCKED ACC~'/ PUMP RUNOUT

CAPACITY OF 6650 GP9.

CAUTION 3: DO NOT RUN ACCT PUMPS AGAINST DEAD

HEAD EXCEPT BRIEFLY TO VERIFY SHUTOFF

HEAD (1 5 51 If(UTES MAXIHUN)~

7.2.1.3 Check ACCT Pump A for proper oil level.

7.2.1.4 Start ACCT'ump A by placing handswitch
CS-1/752 on CP-8 to START.

7.2.1.5 Check CCH Pumo A/B for proper oil level.
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CAUTION 1: I~iMEDIATELY STOP THE CCK/ACC'8 PUHP IF
RRs

ANY OF THE FOLLO',~ING CONDITIONS ~
OBSJ

RVED'1)

fJNUSUAf !JOI SE OR VIBRATION

(2) PUPiP BEARING TEMPERATURE, AS READ

FROM INSTAf LEO TEMPERATURE

INDICATOR, EXCEEDS 180 DEGREES F

(3) PUMP MOTOR BIJ<OING THERMOCOUPI E

RFADING EXCEi:DS 230 DEGREES F

(4) RATED CAPACITY OF 40 ~ 2 AHPS IS
EXCEEOEO

CAUTION 2: DO NOT EXCEED CC8 PUJtfP RUNOUT CAPACITY

OF 7500 GPH ~

CAUTION 3: THF CC'«PU.".PS DO NOT HAVE AN INSTAf f ED

RECIRCULATIOi'J LINE A»D ARE LIMITED TO

3 MIJJUTKS '!AXIMU~f RUNNING AGAXiJST A

DEAD HEAD.

7.2. 1.6 Start CCH Pump A/8 by positioning
handswitcn CS-1/707 on CP-8 to START.

7.2.1.7 Slowly open CCfil Pump A/B discharge valve
(3CC" 8119A8) .
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CAUTION 1: I~MEDIATELY STOP (!«'C:~ PU:-P IF ANY

FOLLOWING CO~DITIOSS XS

OBSERVED:

(1) UNUSUAL NOISE OR VIBRATION

(2) PUl".P HEARING TEMPERATURE, AS READ

FROM INSTALLED TEHPERATURE

INDICATOR, EXCEEDS 180 DEGREES F

(3) PU"IP '40TOR "INDING THERMOCOUPLE

READING EXCEEDS 230 DEGREES F

(4) RATED CAPACITY OF 40 ' ALPS 1S

EXCEEDEO

CAUTION 2: DO NOT EXCEED CCA PUMP RUNOUT CAPACITY

OF 7500 GPYi.

CAUTION 3: THE CCH PUMPS DO NOT HAVE AN INSTALLED

RECIRCULATION LINE AND ARE LIMITED TO

3 MINUTES MAXIMUM RUNNING AGAINST A

DEAD 'HEAD ~

7.2.1.8 At CP-33, place the following control
switches for fans Ai through A15 in the
FAST position:

Fan No.

(1) A1

(2) A2

Switch No

CS-1/731
CS-1/732

Initials & Date
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Fan No. S'~itch No. Initials 6 Date

(3) h3

(4) A4

(5) A5

(6) A6

(7) A7

(8) AS

(9) A9

(10) A10

(11) Aii
(12) A12

(13) A13

(14) A14

(15) A15

CS-i/733
CS" 1/734
CS"1/735
CS-1/735
CS-1/737
CS-1/738
CS-l/739
CS"1/740
CS-I/741
CS"1/742
CS-1/743
CS-1/744
CS-1/745

Initials ~ Date

CAUTION: 'WHEN A FAN IS IN FAST SPEED i THERE -11SZ

BK A 30-SECOND 'iiAIT PERIOD BEFORE THE

FAN CAN BE SHIFTED To STOA SPEED. IF
THIS iRODLFICATION HAS NOT BEEN AC-

CO)hPf ISHED BX THE TIME THIS PROCEDURE IS
PERFORMED'fiHAYS OPKN THF. SPECIFIC
BREAKER I.ISTKD IN STEP 7.1.5.4 c>HENKVKR

THE FAN IS IiV FAST SPEED AFTER A
TuRd To

TN6'0-SECONDRAZT PERIOD, 1HE FAN SMITCH ~'"VaE
OFF POSITION AND RECLOSE BREAKER THEN

THE A
SHIFT FAN Sl4ITCH TO Sli08 SPEED.

X

x
X

X
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7.2.1.9 At CP-33, place Aet Tower A fan control
switches CS" 1/761 and CS-1/765 in the ON

position.

7.2.1.10 Ensure that the boiler has been started
and is warmed up and at operating
pressure and temperature.

7.2.1.11 Cut in steam to temporary heat exchanger~ ~ ~

by slowly opening the 12-inch stop-check
valve located atop the temporary boiler.

7.'2.1.12 let the CCic and ACCN Systems reach
thermal equilibrium. I Thi s can be

determined by monitoring TE-CC-7077AS.
As this temperature reaches an

asymptotic va.lue (wnen two consecutive
numbers record the same reading x5
degrees F), then thermal equilibrium can
be assumed.) Record these readings
every 5 minutes on Attachment 8.1.4.

CAUTION: DO NOT EXCEED A CCN TEi'4PERATURE OF 160

DEGREES F AS READ BY THE RTD ON THE

TEMPORARY PIPING TO THE SUCTION OF CCM

PUiXP A/B
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7.2.1.13 Using a Sin:olex p'tot tube, maKe a

10-point traverse of. the component
cooling (CC'r) rvater pioe on two mutually
perpendir ular di "neters. (Pitot
traverse taps are located approximately
1? diarrreters downstream of orifice
I ATER.) rerecord this data on Attachment
8.2. , Pitot Tube Traverse Data Table.

7.2.1.14 >onitor and record flowrate, as read
from orifice plate (LATLR), on At-

3
tach~nent 8.2.$ , Flow Orifice Readings.
«on!.tor this flowrate throughout the
test (recording every 5 minutes) to
ensure tnat the water flowrate does not
change.

7.2.1.15 Continuously monitor the temperatures
stated in Attachment 8.2.1, RTD Data Ta-
ble, on the PTS-80A Temperature Data
System.

7.2.1.16 A platinum RTD will be located on the
hand railing at the inlet to the top dry
cooling to~er fans on the two end and
middle columns. These RTDs will be

monitored continuously and the readings
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RTD Readings, every 5 minutes.

7.2.1.17 IJsing a hand-held wattmeter, measure the
input power to each wet tower fan in the
tower being used. Record tnis data in

5
AttaChment 8.2.$ , Fan Input pOwer Data
Table, once for each test on all eight
fans being used.

7.2.1.18 Using a Simplex oitot tube, make a

10-point traverse of the auxiliary
component cooling water (ACCw) permanent
piping on two mutually perpendicular
diameters. The pitot taps are installed
approximately six pipe diameters
upstream of installed flow orifice
FT-CC-7078AS. (The pipe traverse wilL
be made once for each test, and the
installed orifice plate will be

monitored throughout the test to ensure
that the water flowrate does not
change.) Record data on Attachment
8 2

7.2.1.19 Ensure that the following test~ ~

limitations are met before continuing:
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(1) Ambient wet-bulb temperature is
between 74 6earees F and 94

degrees F, as recorded in At-
8

tacnment 8.2. ~
(2) Am'ent dry-bulb temperature is

oetween 92 degrees F and 112

degrees F, as recorded in At-
3tachment 8.2. M

(3) Ambient wind speed is equal to or
less than 10 mph, as recorded in

8.Attachment H.2.i-d.

(4) CCW flow is between 5850 and 7150

(5) ACCw flow is between 4500 and 5500

7.2.1.20 Equally space a two-by-two matrix of
wet-bulb psychrometers over the vertical
inlet to each wet tower cell and record

Vo~e~on Attachment 8.2.g, Net>~
~~ p~~

Data Table.

50



"~ '' iS lilk" T+8 t

Vn~ t sate? ford 3

P-.r~ 6"11-82
i,eve s ~,i" I.ra f t

Initials 6 Date

7
~ 'L ~ i'~ ' 4 „.«"tr i « ~ ~ "«~r in eacii

~no record on

7.i.'.a.22 P:.~'ce one dry- ulb psychrometer on the
cat'.!alk rai.~ing at a position between

t. ~u '~et. to~er vertical inlet faces
rancor". data on Attachment 8.2.$ .

/.2.1.2'3 Pl=.c~ on~ (:ill propeller anemometer in
e~c,» . i~ ".'ow to t+e vet towers to monitor
tne air velocity through the winoows
durinq the test. !conitor these
velocities continuously and record data

7
every 5 minutes on Attachment 8.2.g,Rc~

Anemometer Data Table.
A

7.2.1.24 >measure tne level of the wet tower cold
water basin both before and after the
test, to determine water losses, by
(LATER).

7.2.1.25 Using pf P.«. Young microvane and cup
anemometer, or equivalent, continuously
moni.tor the ambient wind speed and

direction and record on Attachment
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8.2.1~, A'.blent Conditions Data Table,
every 5 minutes.

7.2.1.26 Use Attachment 8.1.3 to calculate
temperature needed to satisfy the test.

7.2.1.27 Complete Attachment 8.3.1, i OCA

Calculation Sheet.

7.2.1.28 Complete the valve lineup on Attachment
rim

8.4

7.2.2 simuletee Loce 1eet (~Bsi< e)

7.2.2.1 Verify the initial conditions set forth
in steps 7.1.1, 7.1.2, 7.1.4, and 7.1.6;
and verify that manometers or equivalent~ ~
for measuring orifice flows are ready for
service.

7.2.2.2 Verify the valve lineup of Attachment
8.4.4, Valve bineup Table, Tower B.

NOTE: The oil level indicators orovided with the
CCb and ACCN Pumps indicate OPERATING oil
level. The oil level should read HIGH when
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the pump is shut down and !<EDIUi~> when the
pump is operating.

CAUTION 1: IVIED IATELY. STOP THE ACCT PUhlP IF ANY

OF THE FOLLOWING CONDITIONS KS AR~

OBSERVED:

( 1) UNUSUAL NOISE OR VIBRATION

(2) PUh>P f3EARING TEMPERATURE AS READ

FROR INSTALLED TEMPERATURE

(!~iDICATOR~ EXCEEDS 180 DFGREES F

(3) PU'iP l1UTOR AltJDIthG THERMOCOUPLE

READIllG EXCEEDS 230 DEGEES F

(4) RATED CAPACITY OF 40 2 AMPS IS
EXCFEDED

CAUTIOa 2: DC WOT EXCFED ACCW PU!;P RUNOUT

CAPACITY OF 6650 GPN ~

CA UTIOiV 3 00 NOT RU!9 A CC i! PUi~1PS AGAI!lST DEAD

HEAD EXCEPT BRIEFLY TO VERIFY SHUTOFF

HEAD ( 1 5 'MINUTES HAXIHU!4) ~

7.2.2.3 Check ACCT Pump 0 for proper oil level.

7.2.2.4 Start ACCu Pump 8 by placing handswitch
CS-1/752 on Cp-8 to START.
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7.2.2.5 Check CC'~ Pu.-.o A/6 for prooer oil level.

CAUTION 1: 1'!lHEDIATEf Y STOP THE CCÃ/ACCT PUMP IF
At~Y OF THE Fnr,f OHXNG CONDITIONS r8-'AR~

OBSKRVKl):

(1) UNUSUAL NOISE OR VIBRATION

(2) PUl':P BEARING TEHPKRATURE, AS REAl)

FROt'i INSTALLED TEMPERATURE

INDXCATORi EXCEEDS 180 DEGREES F

(3) PUPP MOTOR i".INDING THKRHOCOUPLE

READItG EXCEEDS 230 DEGREES F

(4) RATED CAPACITY OF 40.2 ANPS IS
EXCEEDED

CAUTION 2: DO NOT KXCKED CCÃ PUHP RUNOUT CAPACITY

OF 7500 GPSS

CAUTION 3: THE CCN PUMPS DO NOT HAVE AN INSTALLED
RECIRCULATION LINE AND ARE f,Ih1ITED TO

3 N IN U T KS b'i A XIM U M R U N tiI tt G A G A I tk S T A

DEAD f~EAn.

7.2.2.6 Start CC;< Pump A/8 by positioning
handswitch CS-1/707 on CP-8 to START.

7.2.2.7 Sl.owly open CCN Pump A/8 discharge valve~ ~

(3CC-B119AB).



Startup Integrated Test SIT-TP-250

I

Ultimate Heat Sink Test

Unit Waterford 3

Date 6-11-82
Revision Draft 2

Initials L Date

CAUTION 1: INkEDIATFLY STOP THK CCW PUNP IF ANY

OF r»E FOLLOWING CONDITIONS r6 RAG

OBSERVED:

()

(1) UNUSUAL NOISE OR VIBRATlON

(2) PUMP BEARING TEMPERATURE q AS READ

FROM I,"ISTALLED TEMPERATURE

INDICATOR, EXCKFDS 180 DEGREFS F

(3) PUMP MOTOR WINDING THKRHOCOUPLE

READING EXCEEDS 230 DEGREES F

(4) RATED CAPACITY OF 40 2 AHPS IS
KXCKEDKD

CAUTlON 2: DO NOT EXCEED CCW PUMP RUNOUT CAPACITY

OF 7500 GPN.

CAUTION 3 THE CCW PUNPS DO NOT HAVE AiN INSTALLED

RECIRCULATION LINE AND ARE I IillTED TO

3 'MINUTES RAXIHU'I RUNNING AGAINST A

DEAD HEAD ~

7.2.2.8 At CP-33, place the following control
s~itches for fans Bl through B15 in the
FAST position:

Fan No.

(1) Bi

Switch No.

CS-1/781

Initials & Date
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(2) B2

(3) &3

(4) B@

(5) 85

(6) 66

(7) 87

(8) 88

(9) B9

(10) 810

([]) 811

(12) B12

(13) BJ3

(14) 614

(15) 815

CS-1/792
CS-1/783
CS"1/784
CS-1/785
CS-1/786
CS-1/787
CS-1/788
CS-1/789
CS-1/790
CS-1/791
CS-1/792
CS-1/793
CS-1/794
CS-1/795

Initials & Date

CAUTION WHEN A FAN IS IN FAST SPEED, THERE MIISZ

BE A 30 SECOND WAIT PERIOD BEFORE THE

FAN CAN BE SHIFTED TO SLOW SPEED ~ IF
THIS MODIFICATION HAS NOT BEEN AC-

COMPLISHED BY THE TIME THIS PROCEDURE IS
PERFORMED, ALWAYS OPEN THE SPECIFIC
BREAKER LLSTED IN STEP 7 1 6 ' WHENEVER

THE FAN IS lN FAST SPEED ~ AFTER A

30-SECOND WAIT PERIOD, TURN THF. FAN

SWITCH TO THE OFF POSITIONS~ AND RECLOSE

BREAKER~THEN SHIFT THE FAN SWITCH TO

SLOW SPEED ~
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7.2.2.9 At CP-33, place 'let Tower 8 fan control
switcnes CS»1/811 and CS-1/815 in the O.'i

position.

7.2.2.10 Ensure that the ooiler has been started
and is warmed up and at operating
pressure and temperature.

7.2.2.11 Cut in steam to the temporary heat ex-' ~

changer by slowly opening the 12"inch
stop-check valve/ located atop the
temporary boiler. Regulate temperature
per Attachment 8. 1.3.

7.2.2.12 let the CCW and ACCT Systems reach
thermal equilibrium. (This can be

determined by monitoring TE-CC-7077BS.
As this temperature reaches an

asymptotic value (when two consecutive
numbers record the same reading k5
degrees F), then thermal equilibrium can
be assumed.] Record these readings
every 5 minutes on Attachment 8. 1.4.

CAUTION: DG NOT EXCEED A CC'8 TEhtPF'.RATURE OF'60
DEGREES F AS READ BY THE RTD OH THE
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TL'4PORA R Y P I PI>lG TO THE SUCTION OF CC'4

PV'"P A/8.

7. 2. 2. 13 Using a Simp 1 ex pi to t tube, make a

10-point traverse of the component
coolinq water pipe on two mutually
perpendicular diameters. (Pitot
traverse taps are located approximately
12 diameters downstream of orifice

AC'ATER.)/Record this data on Attachment
8.2.2.

7.2.2.14 t4onitor and record flowrate, as read
from orifice plate (LATER), on At-
tachment 8.2.3. Monitor this flowrate
throughout the test (recording every 5

minutes) to ensure that the water
flowrate does not change.

7.2.2.15 Set up (if not already setup), and

continuously monitor the temperatures
stated in Attachment 8.2.1 on the
PTS-80A Temperature Data System.

7.2.2.16 A platinum RTD will be located on the
hand railing at the inlet to the top dry
cooling tower fan on the two end and
middle columns. These RTDs will be
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monitored cont. inuous 1 y and the readings
recorded on Attacnment 8.2.1 every 5

minutes.

7.2.2.17 Using a hand-held wattmeter, measure the
input power to each wet tower fan in the
tower being used. Record this data in
i~ttachment 8.2.5 once for each test on

all eignt fans ne1nq used.

7.2.2.l8 Using a Simplex pi tot tube, maice a

10-point traverse of the ACCT permanent
piping on two mutually perpendicular
diameters. The oitot taps are installed
approximately six pipe diameters
upstream of installed flow orifice
FT-CC-70780S. (The oipe traverse will
be made once for each test, and the
installed orifice olate will be
monitoreo througnout the test to ensure
that the water flowrate does not
change.) Record data on Attachment
8 '.2 ~

7.2.2.19 Ensure that tne following test
limitations are met before continuing:

59



Startuo Integrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit '.iaterford 3

Dd f.H

Revisios Or~f t 2

'nit lais ~ date

(1):~moient wet-bu],o temperat-ure is
between 7~1 degrees F and 94

degrees F, as recorded on At-
tachment 8..2 '.

(,

(2) Ambient dry-bulb temperature is
between 92 degrees F and 112

degrees F, as recorded on At-
tachment 8.2.8.

(3) Ambient wind speed is equal to or
less than 10 mph, as recorded on

Attachment 8.2.8.

(4) CCw flow is between 5850 and 7150

gpm ~

(5) ACCT flow is between 4500 and 5500
qpm.

7.2.2.20 Equally space a two-by-two matrix of
wet-bulb psychrometers over the vertical
inlet to each wet tower cell and record
on Attachment 8.2.6.

7 ' '.21 Place one wet-bulb psychrometer in each
window to the wet towers and record on
Attachment 8.2.6.
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7.?.2.22 PlaCe One dry-bulb pSyCnrnmeter On the
catwal~ railina at a position between
the t'»o wet touer vertical inlet faces
and record data on Attachroent 8.2.6.

7.2.2.23 Place one Gill prooeller anemometer in
each window to the wet towers to monitor
the air velocity throuah the windows
during the test. ,<tonitor these
velocities continuously and record data
every 5 minutes on Attachment 8.2.7.

7.2.2.24 Measure the level of the wet tower cold
water basin both before and after the
test, to determine water losses, by
(LATER) ~

7.2 '.25 Using p R.N. Young microvane and cup
anemometer, or equivalent, continuously
monitor the ambient wind speed and
direction and record on Attachroent 0.2.8
every 5 minutes.
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7.2.2.20 '."!.;r»ment 8.'..., r~ .

temperature needed "r ."-"". >-. - -.'. t
Sbf+ ~ h S.

7.2.2.27 Comole! ~ Attachme»...3.1, i;.'CA

Calculat ion Sheet.

/.2.2.28 Complete the valve l'»eup cn Attachment
8. a.7.

7.2. 3 Simulated Normsa 1 Snu tdo ~ n Tn.= t „.'1 ~e '. )

7.2.3.1 Verify the initial conditions set forth
in steps 7.1.1, 7.1.2, 7.1.3 and 7.1.5;
and verify that nanometers or the
equivalent, used for measurinq orifice
flows, are ready for service.

7.2.3.2 Verify the valve lineup of. Attachment
8 F 4.3.

NOTE: The oil level indicators provided with the
CCW and ACC»'umps indicate OPERATING oil
level. The oil level should read HIGH when
the pumo is shut down andHEDIUN when the
pump is operating.
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CAUTION 1: IllblEDlA!'ELY STOP ZH": ACC'< PU" P IF A'!Y
ARs

OF THE FOLLO~I"!G COt! DITIONS
OBSFRVED:

( 1) U>IUSUAL HOISE OR V I BRATIO'!

(2) PV~~!P BEARING TEMPERATURE, AS READ

FROM !INSTALLED TEMPERATURE

I!'!DICTATOR EXCEEDS 180 DEGPEES F

(3) PU~!P '<ODOR 'AINDItiG THERROCOUPLE

READ Il'G KXCEFDS 230 DEGEES F

(4) RA'!'KD CAPACITY OF 40 ~ 2 ALPS IS
EXCEEOFD

CAUTION 2: DQ "!OT EXCEED ACC'8 PUMP RU'!OUT

CAPACITY OF 6650 GP'i

CAUTION 3: DO NOT RUt! ACCT PUMPS AGAINST DEAD

HEAD EXCEPT BRIEFLY TO YFRIFY SHUTOFF

HEAD (1.5 4IIHUTES HAXIHUH).

7.2.2.3 Check ACCT Pump A for proper oil level.

7.2.3.4 Start ACC'I Pump A by placing handsviitch
CS-1/752 on CP-8 to START.

7.2.3.5 Check CC! Pump A/B for proper oil level.~ ~
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,' ~ ~ .'.; FL Y STOP THE CC",(/ACCT PU'tP IF

pate

> "I ".i''a>i."", FO( LO"ii,'ii" COPDITIONS

( 1 ) UNUSUAL NOISE OR V IBRATIOlJ

(2) PU IP BEARI<G TEMPERATURE~ AS READ

FROM I~JSTALLED TEMPERATURE

INDICATOR, EXCEEDS 180 DEGREES F

(3) PUHP 'l67OR wIi401' T:fERHOCOUPLF

READI 1G EXCFi DS 230 DEGREES F

( 4 ) RA~ED ( APACITY OF '$0 ~ 2 AHPS IS
< XCEEDED

CAUTION 2: DO NOT EXCEFD CCd PU" P RUi'JOUT CAPSiCITY

Oi: 7 500 GP,'<.

CAUTIO I 3. TH 'ClJ PUMPS 00 NOT MAVK AN INSTALLED
RECIRCULATION LI!JE AAD fiRE LIMITED TO

3 RIHUTES <lAXI"!U."i RUHNII'lG AGAINST A

DEAD HEAD

7.2.3.6 Start CCii Pump A/9 by positioning
hanciswitch CS-1/707 on CP-8 to START.

7.2.3.7 Slowly open CC;J Pump A/8 discharge valve
(3CC"B119AB).
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CAUTIO.'t l: T,"'lFD (ATELY STOP THE CCH PUMP It ANY

GF THF; FOLLOWING CONDITIONS IS
OBSERVED:

(1) UNUSUAL tlOISE OR VIBRATION

(2) PUtlP BEARIttG TEMPFRATUREq AS READ

FROM INSTAf LED TEt!PERATURE

LNDICATOR, EXCEEDS 180 DEGREES F

(3) PUMP 'lOTUR i INDING THERMOCOUPLE

READING EXCEED'30 DEGREES F

(4) RAlED CAPACITY OF 40.2 ALPS IS
EXCEEDED

CAUTION 2: DO NOT EXCEED CCw PUtlP RUNOUT CAPACITY

OF 7500 GPM ~

CAUT'EON 3: TllE CCÃ PUtlPS DO NOT HAVE AN INSTALLED

RECIRCULATION LI')E AND ARE LItlITED TO

3 i~< INUTES MAX'IHU.l RUWNItJG AGAINST A

DEAD HEAD.

7-2 3.8 At CP"33, place the followinq control
switches for fans hl through A15 in the
FAST position:

Fan No.

(1) A1

(2) A2

Switch tlo,

CS"1/731
CS-1/732

Initials 6 Date
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(3) A3

(4) A4

(5) A5

(6) A6

(7) A7

(8) AB

(9) A9

(10) Ain
(11) Ail
(12) A12

(13) A13

(14) 414

(15) A15

CS-1/733
CS-1/734
CS-1/735
CS-1/736
CS"1/737
CS-1/738
CS-1/739
CS-1/740
CS-1/741
CS-1/742
CS-1/743
CS"1/744
CS-1/745

Initials E Date

CAUTION: WHEN A FAN IS IN FAST SPEEDp THERE RLJSX

BE A 30-SKCOND WAIT PERIOD BEFORE THE

FAil CAN BE SHIFTED TO SLOW SPEED ~ IF
THIS MODIFICATION HAS l'lOT BEEN AC-

COMPLISHED BY THE TIME T11IS PROCEDURE IS
PERFORl1ED, AL1'IAYS OPEN THE SPECIFIC
BREAKER LISTKD IN STFP 7.1.5 ' WHENKYER

THE FAN IS IN FAST SPKFD ~ AFTER A

30-SECOND WAIT PERIOD, TURN THE FAN

SWITCH TO THE OFF POSITION AND RECLOSK

BREAKERS THEN SHIFT THE FAN SWITCH TO

SLOW SPEED.
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7.2.3.9 At CP-33, place "et Tower A fan control
switches CS"1/761 and CS«1/765 in the 06

position.

7.2.3.10 Ensure that the boiler has been started
and is warmed up and at operating
pressure and temperature.

7 '.3.11 Cut in steam to tne temporary heat ex-
changer by slowly opening%2-inch stop-
check valve f located atop the temporary
boiler.

7.2.3.12 l.et the CCH and ACCN Systems reach
thermal equilibrium. rThis can be

determine by monitoring TE-CC-7077AS.h

As this temperature reaches an

asymptotic value (when two consecutibe
numbers record the same reading a5

degrees F), then tnermal equilibrium can
be assumed.Q Record these readings

A
every 5 minutes on Attachment 8.1.4.

CAUTION: DO NOT EXCEED A CC'0 TEi!PERATURK OF 160

DEGREES F AS READ 8Y THE BTD OiV THE

TEMPORARY PIPING TO THE SUCTION OF CC'4

PUHP A/8
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7.2.3.13 Usina a Simplex pitot tube make a

10-point traverse of the component
cooling water pipe on two mutually
perpendicular diameters. (Pitot
traverse taps are located approximately
12-diameters downstream of orifice
(ATER.) Record this data on Attachment
8 2

Pi'rom

orifice plate (I ATER), on At-

tachmentt

8.2. 3. Ronitor t his flowrate
throughout the test (recording every 5

minutes) to ensure that the water
flowrate does not change.

a <
7.2.3.15 Set up continuously monitor the

temperatures stated in Attachment 8.2.1
on tne PTS»SOA Temperature Data System.

7.2.3.16 A platinum RTD will be located on the
hand railing at the inlet to the top dry
cooling tower fan on the two end and
middle columns. These RTDs will be

monitored continuously and the readings
recorded on Attachment 8.2.1 every 5

minutes.
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7.2.3.17 Using a hand-held wattmeter, measure the
input power to each wet tower fan in the
tower being used. Record this data in
Attachment 8.2.5 once for each test on
all eight fans being used.

() 7.2.3.18 Usino a Simolex pitot tube, make a

10-point traverse of the ACCT

permanent piping on two mutually
perpendicular diameters. The pitot taps
are installed approximately six pipe
diameters u'ostream of installed flow
orifice FT-CC-7078AS. (The pipe
traverse wi.ll be made once for each
test, and the installed orifice plate
will be monitored throughout the test to
ensure that the water flowrate does not
change.) Pecord data on Attachment
8 2.2.

7.2.3.19 Ensure that the following test
limitations are met before continuing:

(1) Ambient wet-bulb temperature is
between 74 degrees F and 94

degrees F, as recorded on At-
tachment 8.2.8.
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(2) Ambient dry-bulb temperature is
between 92 degrees F and 112

degrees F', as recorded on At-
tachment 8.2.8.

(3) Ambient wind speed is equal to or
less than 10 mph, as recorded on

Attach;nent 8.2.8.

(4) CC'ii flow is between 5850 and 7150

gpm, as recorded on Attachment
8.2.8.

(5) ACC'4 flow is between 5850 and 7150

gpm ~

7.2.3.20 Equally space a two-by-two matrix of
wet-bulb psychrometers over the

vertical'nlet

to each wet tower cell and record
on Attachment 8.2.6.

7.2.3.21 Place one wet-bulb psychrometer in each
window to the wet towers and record on

A,ttachment 8.2.6.
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7.2.3.22 Place one dry-bulb psychrometer on the
catwalk railino at a position between
tne two wet tower vertical inlet faces
and record data on Attachment 8.2.6.

(,
7.2.3.23 Place one Gill propeller anemometer in

each window to the wet towers to monitor
tne air velocity through the windows
during the test. l<onitor these
velocities continuously and record data
every 5 minutes on Attachment 8.2.7.

7.2.3.24 Heasure the level of the wet tower cold
water basin both before and after the
test, to determine water losses, by
(LATER).

CW)

7.2.3.25 Using g R.H. Young microvane and cup
anemometer, or equivalent, continuously
monitor the ambient wind speed and
direction and record on Attachment 8.2.8
every 5 minutes.

7.2.3.26 Use Attachment 8.1.3 to calculate
temperature needed to satisfy the test
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7. 2.3. 27 Compl e te At tachnen t 8. 3. 2, <'orma1

Shutdown Calculation Sheet.

7.2-3.28 Comolete valve lineup on Attachment
8.4.7.

7.2.4 Simulated Normal Shutdown Test (Side B)

7.2.4.1 Verify the initial conditions set forth .
~ e

in steps 7.i.1, 7.1.2, 7.1.4, and 7.1.6l
and verify that manometers or the
equivalent, used for measuring orifice
flo~s, are ready. for service.

7.2.4.2 Verify the valve lineup of Attachment
8 F 4 '

'OTE:

The oil level inoicators provided with the
CCH and ACCT Pumps indicate OPEPATING oil
level. 1'he oil level should read HIGH when

the oump is shut down and REDIUN when the
I

pump is operating.

CAUTION 1: If~NEOLATELY STOP THE ACCW PuilP IF ANY
/Re

OF THE FOLLOWING COHDITXOi'(S

OBSERVED:



/



ir> [nteiirat'or( 'i'est fT

Ulti ate seat Sink Test

<1) uft(!Sifh[j fO[SE OP Yl=f A'! ("..

(>) PUi~'-P BEARI ifG TE>>PEf<ATUHE ~ AS READ

FRAf". IfJSTALLED TEftPERATURE

If4DICATORi EXCEEDS 180 DEGREES F

(3) PUitP 'lOTOR "JIViDIiVG THEBHOCOUPLE

l<EADIHG EXCFEDS 230 DEGFES F

(4) RATED CAPACITY OF l0.2 A.«4PS IS
EXCEEDED

CAUTION 2: DO fJOT FXCEED ACC':J PUf4P RUNOUT

CAPACITY OF 6650 GPH

CAUTION 3 DO iVOT RUiN ACCT PUi'tPS AGAliVST DEAD

HEAD EXCEP'l'RIEFLY TO YFBIFY SllUTOFF

fit AD (1.5 f'IWflTES HAXIliUH)~

7.2.4.3 Check ACCN Pufi:p 8 for proper oil level.

7.2.4.4 Start ACC'J Pump 8 by placing handswitch
CS-1/752 on CP-8 to START.

7.2.4.5 Check CC'u Puritp A/9 for proper oil level.

CAUTION 1: IHHEDIATELY STOP THE CCN/ACCT PUNP IF
ANY OF THE FOLLOf'JING COf'JD ACTIONS 44 PRC

OGSERYED:
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{1) UNUSUAL h:)ISE OB VIBRATION

(2) PUJJP BFARlJJG TEi'JPERATURK, AS READ

FRQl< I.'JS'J'ULLED TFMPKRATJJRE

IHDICATQR, EXCEEDS 180 DEGREES F

(3) PU.'iP F01'UR w INDIl'G THKRHQCOUPl K

REAJ)ING KXCKKDS 230 DEGREES F

(4) RATED CAPACITY OF 40 ~ 2 AiJPS IS

c
EXCEEDED

CAUTIQll 2: DQ,"JQT EXCKED CCl4 PUMP RIJ;JOUT CAPACITY
OF'500 GPJJ.

CAUTIOJJ 3: THE CCi4 PUMPS DO,"lQT HAVE At< INSTALLED
RKCIRCULA'J.'10il LINE AND ARE LIMITED TO

3 HlilUTKS ÃAXIHU~1 Rt)NNING AGAlflST A

DEAD HEAD

7.2.4.6 Start CCi4 Pump A/8 by positioning
nandswitch CS»i/707 on CP-8 to START.

7.2.4.7 Slowly open CCW Pump A/9 discharge valve
(3CC-9119AB).

CAUTIQiV 1: IHMEDIATELY STOP THE CC 4 PUbJP IF ANY

QF'HE FQLLOi41 JJG CONDITIONS

08SFRVED:

(1) UNJJSUAL ."JOISE OR VIBRATIOJ4





tea t SinN Yes t

1'r i.t >ater ford 3

Da te 6-11-82
1'.: 1 on i)raf t 2

Tnitials G Date

Vu.c " T.> c;,Xr~DXNr; TH~R~lOCOUPLE

!?" AD I:"6 YXCe.EDS 230 l)EfiAr.ES F

(,
(4) -"cA7E"; CAPACITY OF 40 ~ 2 A!<PS IS

.";Xfe,'FAF„D

O'TIC)h 2: ')O ')0 f r'XCr'.".0 CC» PU'>P BUHOUT CAPACITY

OF 759c) GP:".

CAUTIO,': ".''C, PU;!1 ." Q!) JOT ]1 A Vl'N INSThi.~ El)
.'C J HCJLl'. J O"! Ll;lE AND 'E l IclI'Fl„i) TO

3 !":IWUTL'S 'lAXlliU11 RUNi~'IHG AGAINST A

OEAl) Hi'l)~

7.2.4.8 At CP-33, place the Eollowin'g control
switches for fans 01 through 1315 in the
r AST pos! t ion:

Fan No. Switch iso Initials & Date

()) Bl
(2) 82

(3) 83

(4) 84

(5) B5

(6) B6

(7) 87

CS-1/781
CS-1/782
CS-1/783
CS-1/784
CS-1/785
CS-1/786
CS-1/787
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Fan iso ~ Switch xo

Startup Tnteqrateci Test SIT-TP-250 Unit waterford 3

Date 6-11«82
Revision Draft 2

initials t Date

(8) i~8

(10) B10

(11) 811

(12) 812

(13) 013

(14) B14

(15) 815

CS-1/788
CS-1/789
CS-1/790
CS"1./791
CS"1/792
CS-1/793
CS-1/794
CS 1/795

(,
CAUTION: ':J."iEM A FA."! IS IN FAST SPEFD, THERE RUSZ

BE A 30-SECOND WAIT PERIOD BEFORE THE

FAiN CAN BE SHIFTED TO SI O'A SPEED IF
THIS 'AODIF ICATION HAS NCiT BEEi'l AC-

COt<PLISttED BY THE TI.'4E THlS PROCEDURE IS
PER FOR'iiED, ALilA YS OPENiTHE SPECIFIC
BREAKER LISI'ED IN STEP 7 ~ 1.6.4 NHEtJEVFR

THE FAil IS IN FAST SPEED ~ AFTER A

30-SECOND 'tAIT PERIOD, TURfl THE FAil

S'~ITCH TO rHE OFF POSITION, AND RECLOSE

TtlE BREAKER,'HEN SHIFT THE FAN SWITCH

TO SLO'it SPEED

Initials 6 Date

7.2.4.9 At CP-33, place a<et Tower B fan control
switches CS-1/811 and CS-1/815 in the ON

position.
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7.2.4. l0 Ensure that the ooiler has been started
and is warmed up and at operating
pressure and temperature.

7.2.4.11 Cut in stean to the temporary heat ex-
changer by slowly opening the 12»inch
stop-cherk valve/ located atop the
temporary boiler.

7.2.4.12 Let the CC'~ and ACCw Systems reach
thermal equilibrium. [This can be
determined by monitoring TE-CC-7077BS.
As this temperature reaches an

asymptotic value (wnen two consecutive
numbers record the same reading k5
degrees F), then thermal equilibrium can
be assumed.3 Record these readings
every 5 minutes on Attachment 8.1.4.

7.2.4.13 Using a Simplex pitot tube, make a

10-point traverse of the component
cooling water oipe on two mutually
perpendirular diameters. (Pitot
traverse taps are located approximately
12 diameters downstream of orifice

LATER'�

)
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Record this data on Attachment 8.2.$ .

(,

7.2.4.14 Flonitor and record flowrate, as read
from orifice Plate (lATER), on At-
tachment 8.2. 3. ',~oni tor this flowra te
throuqhout the test (recordinq every 5

minutes) to ensure that the water
flowrate does not change.

7.2.4.15 Set uo and continuously monitor the
temperatures stated in Attachment 8.2.1
on the PTS-80A Temperature Data System.

7.2.4.16 A platinum RTD will be mounted on the
hand railing at the inlet to the top fan
on the two end and middle columns.
These RTDs will be monitored
continuously and tne readings recorded
on Attachment 8.2. 1 every 5 minutes.

7.2.4.17 Using a hand-held wattmeter, measure the
input power to each wet tower fan in the
tower being used. Record this data in
Attachment 8.2.5 once for each test on

all eight fans being used.



Startup Integrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit (iaterford 3

Date 6-11-82
Revision Draf t. 2

Initials 6 Date

(,

7.2.4.18 Using a Simolex pitot tube, make a

10-point traverse of the ACC!A ~
permanent piping on two mutually
perpendicular diameters. The pitot taps
are installed approximately six pipe
diameters upstream of installed flow
orifice FT-CC-7078BS. (The pipe
traverse will be made once for each
test, and the installed orifice plate
will be monitored throughout the test to
ensure that the water flowrate does not
chance.) Record data on Attachment
8.2.f.

7.2.4.19 Ensure that the following test
limitations are met before continuinq:

(1) Ambient wet"bulb temperature is
between 74 degrees F and 94

degrees F, as recorded on At-,.
tachment 8.2.8.

(2) Ambient dry-bulb temperature is
between 92 degrees F and 112

degrees F, as recorded on At-
tachment 8.2.8.

79





Startup Integrated Test SIT-TP-250

Ultimate Heat S ink Tes t

Unit waterford 3

Date 6-11-82
Revision Draft 2

initials K Date

(3) Ambient wind speed is equal to or
less than 10 mph, as recorded on

Attachment 8.2.8.

(4) CC'.~ f low is between 5850 and 7150

gpm, as recorded on Attachment
8.2 '

'5)

ACC'4 flow is between 5850 and 7150
Qpm ~

7.2.4.20 Egually space a two-by-two matrix of
wet-bulb osychrometers over the vertical
inlet to each wet touer cell and record
on Attachment 8.2.6.

7.2.4.21 Place one wet-bulb psychrometer in each
window to the wet towers and record on

Attachment 8.2.6.

7.2.4.22 Place one dry-bulb psychrometer on the
cat:valk railing at a position bet:veen
the two wet tower vertical inlet faces
and record data on Attachment 8.2.6.
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7.2.4.23 Place one Gill prooelLer anemometer in
each window to the wet towers to monitor
the air velocity through the windows
during the test. :conitor these
veLocities continuously and record data

7every 5 etnutee on Attecnnent 8.2.jf.

7.2.4.24 !measure the level of the wet tower cold
water basin both before and after the
test, to determine water losses, by
(f~ATER) ~

ON
7.2.4.25 Using p R.bt. Young microvane and cup

anemometer, or equivalent, continuously
monitor the ambient wind speed and
direction and record on Attachment
8.2.W every 5 minutes.

7.2.4.26 Use Attachment 8.1.3 to calculate
temperature needed to satisfy the test.

7.2.4.27 Complete Attachment 8.3.2, Normal
Shutdown Calculation Sheet.

7.2.4.28 Complete valve lineup on Attachment
8.4.8.
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7.2.5 Simulated Shutdown 24 Hours After Reactor
Tr io Tes t (Sine A)

7.2.5.1 Verify tne initial conditions set fortn
in steps 7.1.1, 7.1.2, 7.1.3, and 7.1.5;
and ver.ify nat manometers or the
equivaLent, used for measuring orifice
flo~s, are ready for. service.

7.2.5.2 Verify the valve lineup of Attachment
8.4.7.

7.2.5.3 Check CCci Pump A/B for proper oil level.

CAUTION 1: Ib<f~KDIATEfY STOP THE CC<~/ACCT'UMP IF
ANY OF THE FOLLOHI ilG CONDITIONS IS
OBSFRVED:

(i) UNUSUAL NOISE OR VIBRATION

(2) PLJ'<P BEARING TEflPERATURE, AS READ

FROM. INSTALt Eo TEMPERATURE

INDICATOR, FXCEEDS 180 DEGREES F

(3) PUllP MOTOR elINDING THERilOCOUPLE

READING FXCEEDS 230 OKGPEES F

(4) RATED CAPACITY OF 40 2 Ai4PS IS
EXCKKDED
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"~-i '~ J "~ .."'.":0 CC~ Plit'P BU Il)ltI'APAC.1TY
J ~00 „-0'< .

r q ( ~ .ri
J l)>r '1!i!"; CCh PlJMPS DO NOT HA VE Al'E"JSTALEiED

RECIRCULATION LINE AND APE l,INITED TO

3 !MINUTES:SAX.E<U~< RU'JNE'VG AGAIIJST A

DEAD HEAD.

7.2.5.4 Start CC;i Puwp A/9 by positioning
hands'ititcn CS-1/707 on CP 8 to START

7.2.5.5 Slo"'ly open,".Cd Punp A/0 discharge valve
(3CC-P.J19AB>.

CAUTION< 1: I!!~EDEATFLr S roP THE CCN PUHP IF ANY

0. THF FOLLOW". ING CONDITIOf'JS AHE

OySERVFD'1)

Uiv'USUAL JOISE OR VIBRATION

(2) PU.'~P BEARING 'I'EMPERATURE, AS READ

FROPI INSTALLED TEMPERATURE

INDICATOR~ EXCEEDS 180 DEGREES F

(3) PUMP MOTOR 'it 1NnI;.'G THER!JOCOlJPLE

READING EXCEEDS 230 DEGREES F

(4) RATED CAPACITY OF 40. 2 AtlPS IS
EXCEEDED
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CAUTIU'E 2: DU OT EXCEED CC~ PU~P RU.")OUT CAPACITY
rlr.- 7500 Gou ~

CAUTLDN 3: TElE CC "i PV'~PS DO s'40T EJAVE Ail INSTALLED

RECTBCULATIO "4 LIAE AND ARE LIMITED TO

3 MINUTES MAXI:~UN RUM'!IllG AGAINST A

DEAD WcnD.

7.2 5 6 At CP-33, place th following control
switches for fans Al through'15 in the
FAST oosition:

Fan ho. Switch Ho. Initials G Date

(1) AE

(2) A2

(3) A3

(4) A4

(5) A5

(6) A6

(7) A7

(8) A8

(9) A9

(10) A10

(11) A11

(12) A12

(13) A13

(14) A14

(15) A15

CS"1/731
CS"1/732
CS"1/733
CS"1/734
CS-1/735
CS"1/736
CS-1/737
CS-1/738
CS"1/739
CS-1/740
CS-1/741
CS-1/742
CS-1/743
CS-1/744
CS-1/745
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CAUTION: !<HEJV A FAi .IS IiV FAST SPEED, THERE HuSX

BE A 30-SECOi'JD VA'IT PERIOD BEFORE T.".

FAi< CAil fiK SHIFTED TO SLOi/i SPEED ~ IF
TJ(IS iRODIFZCATIOH HAS IVOT BEE:V AC-

COMPLISHED BY THE TIJCE THIS PROCEDURE IS
PFRFOR'«ED, ALWAYS OPKiV THE SPECIFIC
BREAKE R LISTFD IJ< STEP 7 ~ 1 ~ 5 ~ 4 NHENFVER

rHE FA~ IS IN FAST. SPEED, A",D SLOJV SPEED

OR OFF IS DES IRFD ~

7.2.5.7 At CP-33, ensure that Net Tower A fan
control switches CS-1/761 and CS-1/765
are in the OFF position.

7.?.5.8 Ensure that the boiler is warmed up and
at operating pressure and temperature.

7.2.5.9 Cut in steam to temporary heat exchanger
by slowly opening stop-check valve
(LATER) ~

7.2.5.10 Using RTDs TX-CC-7910AS and TX"CC"7920AS

vary heat load until a heat loading of
91.7 x 10 Btu/hr is obtained on the dry

~ ~ ~

~

~

tower A.

7.2.5.11 Using a Simplex oitot tube, make a

10-point traverse of the component
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coolina ~ater pire on two mutually
perpendicular Aiameters. Record this
data On AttaCnment 8.2.2.

7.2.5.12 lsonitor and record flowrate, as read from
orifice plate (LATER), on Attachment
8. 2. 3. '4oni tor this f low ra te th r oughou t
the test (recording every 5 minutes) to
ensure that the water flowrate does not
change.

7.2.5.13 Set up and continuously monitor the
temperatures stated in Attachment 8.2.1
on the PTS-80A Temperature Data System.

7.2.5.14 A platinum RTO will be mounted on the
hand railing at the inle t to the top fan

on the two end and mkddle columns. These
HTDs will be, monitored continuously and
the readings recorded on Attachment 8.2.1
every 5 minutes.

7 2.5.15 Ensure that the following test
limitations are met before continuing:

(1) Ambient wet-bulb temperature is
between 74 degrees f'nd 84
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dearees F, as recorded on At-
tachment 8.2.8.

(2) Ambient wind speed is equal to or
less than 10 mph, as recorded on

Attachment 8.2.8.

(3) CCW flow is between 5850 and 7150

gp~, as recorded on Attachment
8.2.8.

7.2.5.16 measure the leve.l of the wet tower cold
water basin both before and after the
test, to determine water losses. See

Attachment 8.3.5, Water t.oss Calculation
Sheet.

7.2 5.17 Using p'E i~ Young microvane and cup
anemometer, or equivalent, continuously
monitor the ambient wind speed and
direction and record on Attachment 8.2.8
every 5 minutes.

NOTE: The oil level indtcators provided with the
CCA and ACCT'umps indicate OPERATING oil
level. The oil level snould read HIGH when

87





Startup Integrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit Waterford 3

Date 6-11"82
Revision Draft 2

Initials 6 Date

tne pump is shut down and .iFJ)IUfh when the
pump is operatinq.

CAUTIOJ'J 1: IH>EDlh'I'ELY STOP THE ACC'4 PU<JP IF ANY

OF THE FULLOliIi'JG CO~iJDITIOÃ5 ARE

OGSFRVED:

(1) UJJJJSUAL:JOISE OR VlaRATIOW

(2) PUJ<P BEARING TE!RPERATURE, AS READ

FBOH liJSTAJ LED TEHPEHATJJRE

IffDICiTOR, EXCEEDS 180 DFGREES F

(3) PUtJP MOTOR 'AIflDIjJG THERNOCOUPLE

READIYG EXCEEDS 230 DEGREES F

(4) RATED CAPACITY OF 40 ~ 2 AHPS IS
EXCEEDED

CAUTION 2: DO f'JOT EXCEED ACCT PUP'P RUNOUT

CAPACITY OF 6650 GPR.

CAUTIOJ'f 3: DO i'JOT RU<J ACC'ri PU HPS AGAIi'JST DEAD

HEAD EXCEPT BRIEFLY TO VERIFY SHUTOFF

HEAD (1 5 l4IJ'JU1'ES NAXINUJi)~

7.2.5.18 Start ACCT Pump A by placing handswitch
CS-1/752 on CP-8 to START.

~ ~7.2.5.19 Using a Simplex pitot tube, make a

10-point traverse of the ACC'd ~~ pipe
on two mutually perpendicular
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Initials & Date

()

diameters. 1'ne pitot taps are installed
aqproximatelv six pipe diameters
upstream of install.ed slow orifice
FT-CC-7078AS. (The pipe traverse will
be made once for eacn test, and the
installed orifice plate will be

monitored throughout the test to ensure
that the water flowrate cioes not
change.) Pecord;iata on Attachment
8 '.2 ~

7.2.5.20 Initiate the tornado test by performing
the following:

7.2.5.20.1 Open 3CC-R104A, inlet to component
cooing heat exchanger.

7.2.5.20.2 Close 3CC-0238A bypass to CCA heat ex-
changer.

7.2.5.20.3 lark all tapes and charts to signify
the start of the tornado test.

7.2.5.20.4 Ensure that the level in the wet
cooling tower basin is at the low end
of. the operating band (approximately
175,000 gal).
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7.2.5.2l. Open 3CC-8201A (inlet to dry coolinq
towers).

7.2.5.22 Open 3CC-B212A (outlet to dry cooling
to'~'er s) .

7 .2.5.23 Close bypass to dry cooling towers
3CC»B265A ~

HOTF.: llaintain the same temoerature differential
across tne temporary feed heater as initial
QT.

7.2.5.24 At CP-33, place the following control
switches for fans A1 through A15 in the
OFF position

Fan No. Switch Po. Initials 6 Date

(1) A1

(2) A2

(3) . A3

(4) A4

(5) A5

(6) A6

(7) A7

CS"1/731
CS-1/732
CS-1/733
CS 1/734
CS"1/735
CS-1/736
CS 1/737
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Initials & Date

()

(8) AB

(9) A9

(f0) A10

(11) Aii
(12) A12

(13) A13

(14) A f ci

(15) A15

CS"f/738
CS-1/739
CS-1/740
CS-1/741
CS-1/742
CS-1/743
CS"1/744
CS-f/745

Initials 6 Date

7.2.5.25 PerEorm the following steps af ter 2

hours.

7.2.5.25.1 After 2 hours, record the TE-CC-7077AS
readinc on Attacnment iATER.

7.2.5.25.2 Measure level in wet tower according
to Attachment 8.3.5.

7.2.5.25.3 Close the following valves:

(1) 3CC"08f A, Dry Tower A Inlet
iieader Isolation Valve

(2) 3CC"B82A, Dry Tower A Inlet
Header Isolation Valve
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(3) 3CC-a~3A, Dry 'l'o~er .'.:nlet
Header Isolation Valve

(4) 3CC-8844, Dry Tower A inlet
Header Isolation Valv

7.2.5.25.4 At CP-33, place the followina control
switches for fans A7 through A15 in
fast soeed.

Fan Ho.

(1) A7

(2) A8

(3) A9

(4) A16

(5) A11

(6) A12

(7) A1.3

(8) A
1»'9)

A15

S~itch wo.

CS-1/737
CS-1/738
CS"1/739
CS-1/740
CS-1/741
CS-1/742
CS-I/743
CS-1/744
CS"1/745

XnitJ.ais ~ Date

Initials 6 Date

7.2.5.26 Continue monitoring all BTDs listed in
Attachment 8.2.1 and orifice reading
listed in Attachment 8.2.3 for the next
22 hours.
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7.2.5.27 At tne 10-hour mark, record water level.

7.2.5.28 Record all water added to tne wet tower
basin during testing.

7.2.5.29 perform tornado calculation, and record
on Attachment 8.3.3.

7.2.5.30 Complete valve lineuo on Attachment
8.4.6, and continue on to the next test.

7.2.6 Simulated Shutdown'4 Hours After Reactor
Trip Test (Side B)

7.2.6.1 Verify the initial conditions set forth
in steps 7.1.I, 7.1.2, 7.1.3, and 7.1.6;
and verify that manometers or the
equivalent, used for measuring orifice
flows, are ready for service.

7.2.6.2 Verify the valve lineup of Attachment
8 '.8 ~
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CAU.'IO"': f;,'"->.l."-*'.'"r')>. CC".'/ACCH PUHP IF
: 9Lf~Ow ING CONDITIO!JS ARE

Of'SKR Vi;L:

f I ) 'J."! "SU 'l!. NOISE OR V IBRAT IOi'f

( i ) PU "r'5i ARE!:G TEf'PKRATURKg AS READ

"R0;i lNSTALf Kl) TEMPERATURE

I"!0 I™A"'OR, t'.XCKEDS 180 l)KGRKI.'.S V

f 3) PU:>0 ~OTOR if i ND IHG THERNOCOf.'PLF.

HE:i~i)i":G 'XCF')S 230 f)ECiPKKS F

(4) PATED CAPACITY OF 40.2 ALPS IS
EXCEF.f)ED

CAUTION 2: DU NOT EX "'f"D CCH PUfiP RiJf'OfJT CAPACITY

OF 7500 GP;i.

CAUTION 3: THK CC<v PU'PS DO NOT fiAVK Ai'i INSTALLED
RECIRCULATION fjINE ANf) ARE LI'4ITKD TO

3 .',INUTKS NAXINfJH RUNNING AGAINST A

DEAD f KAD.

7.2.6.4 Start CC'd Pump A/8 by positioning
handswitch CS-1/707 on CP-8 to START.

7.2.6.5 Slowly ooen CCM Pump A/8 discharge valve~ ~
~

~(3CC-8119AB) ~
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Initials & Date

CAUTION 1: IJ1;~ED.J:AIE' STOP T..E CCW PU;iP IF ANY

OF'i!E FOJ, LObltJG COJiJDITIONS ARE

01.;s RvEn:

(I ) O'JUSUAJ NOISE OR VIBRATION

(2) PU«P BEARING rEPPFJ?ATURE, AS BEAD

FROiJ TNS'J'Abf FD TFNPERATURE

K>JDICATUR ~ EXCEFDS 180 DEGREES F

(3) PU~'P J10TOR WINDING TJJEFHOCOUPGE

RFADIiJG EXCEEDS 230 DECREES F

(4) HATED CAPACITY OF 40.2 AJ4PS IS
EXCEEDED

CAUTION 2: DO NOT, EXCEED CCM PUHP RU'JOUT CAPACITY
OF'500 GP«.

CAUTIOJ'J 3 THE CCW PUMPS DO NOT HAVE AH IASTALibED

RECIRCUbATIOJ'J LINE AJJD ARE LIMITED TO

3 8/I'JUTES MAXIMUM RJJJJ,'JIÃG AGAINST A

DEAD HFJ O.

7.2.6.6 At CP-33, place the following control
switches for fans Ai through A15 in the
FAST position:

Fan No. Switch No.'nitials & Date

(1) Bi CS-1/781
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U 1 tii~ate Heat Sink Test

Fan No. Switch No.

Startup Int grated Test SIT-TP-250 Unit Waterford 3

Date 6-11-82
Revision Draft 2

Initials f'ate
(2) i" 2

(3) f<3

(4) B4

(5) 85

(6,) B6

(7) &7

(8) B8

(9) 89

(10) B10

(f 1) B11

(12) f>12

( 13) B13

(14) Bl4
(15) B15

CS-1/782
CS"1/783
CS"1/784
CS-1/785
CS-1/786
CS-1/787
CS-1/788
CS-1/789
CS-1/790
CS-1/791
CS-1/792
CS"1/793
CS-1/794
CS"1/795

Initials 6 Date

CAUTION: NfiEN A FAN IS XN FAST SPEED, THERE ZlfSX
BE A 30-SECOND WAIT PERXOD BEFORE THK

7 ~ 2 ~ 6 7

FAN CAN BE SHXFTFD TO Sf 0'8 SPEED ~ IF
THIS ifODIFXCATION HAS NOT BEEN AC-
CCYiPLISHED BY THE TINE THIS PROCEDURE IS
PERFORMED, ALNAYS OPEN THE SPECIFIC
BREAKER LISTED IN STEP 7 ~ 1 ~ 6 4 'WHENEVER

Tf!E FAN IS IN FAST SPEEDp AND SLON SPEED

OR OFF IS DFSXRED

At CP-33, ensure that Net Tower A fan
control switches CS-1/811 and CS-1/815
are in the OFF oosition.
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Date 6-11-82
Revision Draft 2

Initials 6 Date

7.2.6.8 Ensure that the boiler is uarmed up and
at operating pressure and temperature.

7.2.6.9 Cut in steam to temporary heat exchanger
by slowly opening stop-check valve
(LATER) ~

7.2.6.10 Using RTDs TX»CC-79108S and 1X-CC-7920BS,
vary heat load until a heat loading of
91.7 x 10 Btu/hr'is obtained on the dry
tower B.

7.2.6.11 Using a Simplex oitot tube, make a

10-point traverse of the component
cooling water pipe on two mutually
perpendicular diameters. Record this
data on Attacnment 8.2.2.

7.2.6.12 t(onitor and record flowrate, as read from
orifice plate (LACER), on Attachment
8.2.3. monitor this flowrate throughout
the test (recording every 5 minutes) to
ensure that the water flowrate does not
change.





Startup Inteqrated Test SIT-TP-250

Ultimate Heat Sink Test

Unit Waterford 3

Date 6-11-82
Revision Draft 2

Initials 6 Date

7.2.6.13 Get up and continuously monitor the
temperatures stated in Attachment 8.2.1
on the PTS-80A Temperature Data System.

7.2.6.14 A platinum RTD will be mounted on the
hand railing at the inlet to the top fan
on the two end and middle columns. These
RTDs»111 be monitored continuously and
the readings recorded on Attachment 8.2.1
every 5 minutes.

7.2.6.15 Ensure that, the following test
limitations are met before continuing:

(1) Ambient wet»oulb temperature is
between 74 deqrees F and 84

degrees F, as recorded on At-
tachment 8.2.8.

(2) Ambient wind speed is equal to or
less than 10 mph, as recorded on
Attachoent 8.2.8.

(3) CCw flow is between 5850 and 7150
gpm, as recorded on Attachment
8.2 '.





Startup Integrated '1'est SIT-TP-250

Ultimate Heat Sink Test

Unit '.waterford 3

Date 6-11-82
Revision Draft 2

Initials 5 Date

7.2.6.16 Measure the level of the wet tower cold
«ater basin noth before and after tne
test, to determine water losses. See

A t tachmen t 8. 3. 5,:fa ter Loss Calculation
Sheet.

7.2.6.17 Usinq p R.-'<. Young microvane ano cup
anemometer, or equivalent, continuously
moni.tor tne ambient wind speed and
direction and record on Attachment 8.2.8
every 5 minutes.

NOTE: The oil level indicators provided with the
CCvl and ACCT Pumps indicate OPERATI'/G oil
level. The oil level should read HIGH wnen
the pump is shut down and MEDIUM when the
pump is operating.

CAUTION 1: IMMEDIATELY STOP TffE ACCT PUMP IF AhlY

OF TffE FOLLOWING COifDITIONS ARE

OBSERVED
I

(1) U."fbSUAL POISE OR VIBRATION

(2) PUMP SEARING TEMPERATURE, AS READ

FRUN INSTALLED TEHPERATURE

INDICATOR, EXCEEDS 180 DEGREES F

(3) PUMP ~'lUTOR NIÃDIifG THERMOCOUPLE

READING EXCEFDS 230 DEGRFES F
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Startun Integrated Test SLT-TP-250

Ultimate Heat Sink Test

Unit ~iaterfor™ .3

Date b-11"82
Revision Draft 2

Initials 6 Date

(4) RATED CAPACITY OF 40.2 A~lPS IS
EXCEEDED

CAUTlON 2: DO HOT EXCEED ACCT PUHP RUNOUT

CAPACITY OF 6650 GPN ~

CAUTION 3'O tlOT RUN ACC'A PUh>PS AGAINST DEAD

HEAD EXCEP'1'PIEF4Y TG VERIFY SHUTOFF

HEAD (1 ~ 5 MINUTES NAXItRUh1) ~

7.2.6.18 Start ACCT Pump 8 bY plari.ng hands»itch
CS-1/752 on CP-8 to START.

7.2.6.19 Using a Simplex pitot tube, make a

10-point traverse of the ACCT ~~~ pipe
on two mutually perpendicular
diameters. The nitot taps are installed
approximately six pipe diameters
upstream of installed flow orifice
FT-CC-7078BS. (The pipe traverse will
be made once for each test, and the
installed orifice plate will be

monitored throughout the test to ensure
that the water flowrate does not
change.) Record data on Attachment
8 ~ 2 ~ 2 ~

7.2.6.20 Initiate the tornado test by performing~ ~ ~

the following:
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Startup Integrated 'l'est SIT-TP-250

Ultimate Heat Sink Test

Unit biaterford 3

Date 6-11-82
Revision Draft 2

Initials Fi Date

7.2.6.20.1 Open 3CC-81058, inlet to component
cooing heat exchanger.

7.2.6.20.2 Close 3CC-82398 bypass to CCH heat ex-
changer.

7.2.6.20.3 Hark all tapes and charts to signify
the start of the tornado test.

7.2.6.20.4 Ensure that the level in the wet
cooling tower basin is at the low end

of the operating band (approximately
175,000 gal).

7.2.6.21 Open 3CC-82038 (inlet to dry cooling
towers). /

7.2.6.22 Open 3CC"92138 (outlet to dry cooling
towers) ~

7.2.6.23 Close bypass to dry cooling towers
3CC-82628.

101



8 t a r Hip I » ear a t e~; 'res t;: IT-'fP- 350

U.l ti."ate !'eat Sink 7es t

Unit waterford 3

Date 6"11-82
Pevision Draft 2

Initials 6 Date

HDTV.: ~!aintain the sa,ie te;,oerature aifferential
across the temporary feed heater as initial

7.2.6.24 At CP-33, place the following control
switches for fans R1 through 815 in the
OFF oosition.

> an ('0 ~ Switcn No. Initials & Date

(1) Bl
(2) 82

(3) B3

(4) 84

(5) R5

( 6.1 Rci

(7) 67

(8) B8

(9) e9

(10) RLO

(11) B11

(12) V>2

(13) 813

(14) 614

(15) 015

CS-1/781
CS"1/782
CS"1/783
CS-1/784
CS"1/785
CS"1/786
CS"1/787
CS"1/788
CS-1/789
CS-1/790
CS-1/791
CS-1/792
CS-1/793
CS-1/794
CS-1/795

Initials 6 Date

7.2.6.25 Perform the following steps after 2

hours ~
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Uni t ''-~""- '

Date l)-11-82
Revision »ra t 2

Initials ~ D~te

7.2.6.25.1 After ? nours, record the TE-CC-70778S
reading on Attacna~ent I ATKR.

7.2.6.25.2 '4easure level in »et tower according
to Attacheent 8.3.5.

7.2.6.25.3 Close the following valves:~ ~ ~

(1) 3CC"8718, Dry Tower 8 Inlet
Header Isolation Valve

(2) 3CC-8728, Dry Tower 0 Inlet
Header Isolation Valve

(3) 3CC-8730, Dry Tower 8 Inlet
Header Isolation Valve

(4) 3CC-8748, Dry Tower 8 Inlet
Header Isolation Valve

7.2.6.25.4 At CP-33, place the following control
switches for fans 87 through 815 in
fast speed.
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Revision Draft 2

Fan "~o. Switch iso. Initials & Date

(1) >7

(2) Rc8

(3) E)9

(4) 610

(5) 911

(6) 912

(7) 613

(8) R14

(9) 815

CS-1/787
CS-1/788
CS-1/78
CS-1/7

CS"1/7'S-1/7

CS-1/7
CS-1/7
CS-1/7:

x
vi

Initials 8 Date

7.2.6.26 Continue monitoring all RTDs listed in
Attachment 8.2.1 and orifice reading
listed in Attachment 8.2.3 for the next
22 hours.

7.2.6.27 At the 10-hour mark, record water level.

7.2.6.28 Record all i.ater added to the wet tower
basin during testing.

7.2.6.29 Perform tornado calculation, and record
on Attachment 8.3.3.

7.2.5.30 Complete valve lineup on Attachment
8.4.6, and continue on to the next test.
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igni t «a ter ord 3

Date |i-11-82
pevision i.r~rt 2

rnitig is ca:ia I e

7.3 Restoration

7.3.1 ilet Tower - Train

7.3 1 1 h t CP-33, pl:ice (or ver1 tv placed) wet
tower fan control switches CG-5/761 (for
fans 1 througn «) arid C5-1/ Io5 (for fans

throuqh 8) in t.he '~:"V oosition.

7.3.1.2 At kSGV ACC-3"i3t5-,~, .- --..-';". 1.0:I and 12Hi
open the brea';ebs for t.=-ns t1 through A8.

7.3.2 »et Tower - Train 8

7.3.2.1 At CP-33, place (or verify placed) wet
to'~er fan control switches CS-1/811 (for
fans 1 through 1) and C -1/815 <for fans
5 throurin 8) fn t.he C'F'V position.

7.3.2.2 At 480V ÃCC-38315-S, Compts. 10H and 12H,
open the breakers for fans Bl through 88.

I.3.3. Dry Tower - Train A

7.3.3.1 At CP-33, place (or verify placed) the~ ~ ~

following Dry Tower h fan control
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switches for fans A 1 through A15 in the
OFF position:

Fan i'i'witch .'Jo. Initials G Date

Cg

(1) Al

(2) A2

(3) A3

(4) A4

(5) A5

(6) A6

(7) A7

(8) A8

(9) A9

(10) A10

(11) A11

(12) A12

(13) A13

(14) A14

(15) A15

CS-1/731
CS"1/732
CS"1/733
CS-1/734
CS-1/735
CS-1/736
CS-1/737
CS-1/738
CS-1/739
CS"1/740
CS-1/741
CS-1/742
CS-1/743
CS-1/744
CS-1/745

7.3.3.2 At 480V <>CC-3A315-S, open the following
breakers for Ory Tower A fans A1 through
A15:

Fan No. Compt. Ho. Initials & Date

(1) A1

(2) Aj
(3) A3 2F
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c -Bn No ~ Compt. f"o.

> c

iver

'up < ~~ g a ted res t sIT-Tp-250 Unit Waterford 3

Date 6-11-82
Revision Draft 2

Initials & Date

(7)
(8)
(9)
(1o)
(11)
(12)
(13)
(1<)

A7

A9

A10

AL2

A13

A14

2 4

3c

3v,

5N

7F

Aber

(15) A15

Initials 6 Date

7.3.4 Dry 't'over - Train 8

7.3.4.l. At CP-33, place (or verified placed) the
folio;~ing Dry To.ver 8 fan control
switcnes foz fans Bi through 815 in the
OFF position:

Fan No. Gw.itch f<o. Initials 6 Date

(1) 61

(2) 82

(3) 03

(4) 84

(5) 85

(6) B6

CS-1/781
CS-1/782
CS-1/783
CS-1/784
CS"1/785
CS-1/786
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U3. t 1m a t e Heat Sink Te s t

Fan No ~ Switch 4!o.

Startuo Entegrated Test SIT-TP-250 Unit 'waterford 3

Date 6-11-82
Revision Draft 2

Initials 6 Date

(7) B7

(8) 88

(9) B9

(10) B10

(11) B11

(12) 812

(13) 613

(14) 814

(15) 815

CS"1/787
CS"1/788
CS-1/789
CS"1/790
CS"1/791
CS"1/792
CS-1/793
CS-1/794
CS-1/795

~ ~ ~7 ~ 3 ~ 4 ~ 2 At 480'f YCC-3B315-S, open the following
breakers for Dry Tower 8 fans 81 through
B15:

Fan t.'o. Compt. Ao. Initials & Date

(1) Bi
(2) 82

(3) B3

(4) 84

(5) 85

(6) B6

(7) 67

(8) 88

(9) 89

(10) B10

(11) B11

(12) BI2
(13) B13

3F

3M

4N

5N

7F

7H

8F
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Ultimate Heat Sink Test

Fan No. Compt. Ho.

Startup Integrated Test SIT-'ZP-250 Unit waterford 3

Date 6-11-82
Revision Draft 2

Initials 6 Date

(14) 814

(15) 615

7.3.4.3 Fnsure that valves are aligned per At-
tachment 8.4.6.
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8.0 LZZACU~KUXS

8. 1 Instruction 'I'abLes/Graphs

8.1.1 Performance Curves for 'Bet 'I'ower

8.1.2 Performance Curves for Dry 'I'ower

8.1.3 Instructions for Calculating IIeat Load on Net and Dry Towers

8.1.4 Temperature E~Iualization Graph

8.2 Data Tables

8.2.1 RTD Data Table

8.2.2 Pitot Tube Traverse Data Table

8.2.3 Flow Orifice Readings

8.2.4 Dry-Bulb RTD Readings - LATER

8.2.5 Fan Input Power l)ata Table - IATER

8.2.6 Net Towers Temperature Data Table

8.2.7 Anemometer Readings t)ata Table

8.2.8 Ambient Conditions Data Table

8.3 Calculation Sheets

8.3.1 IOCA Calculation Sheet

8.3.2 Normal Shutdown Calculation Sheet

8 .3.3 Tornado Case Calculation Sheet

8.3.4 Het Tower Performance Calculation Sheet
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8.3.5 eater [oss Calculation Sheet

8.4 ~miscellaneous At tachments

8.4.1 Chronological bog

8.4.2 Test Personnel IO Sheet

8.4.3 Valve l.incur Table, Tower A

8.4.4 Valve l.ineup Table, Tower 8

8.4.5 System Deficiency Record

8.4.6 Restoration valve f,ineup, Towers A and B

8.4.7 Tornado Valve Lineup - Tower
A'.4.8

Tornado Valve 4ineup - Tower 8

g.q.q mis>i<g Z~+r a%en Lid%
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INSTRUCTIONS FOR CALCULATING HEAT LOAD ON WET AND DRY TOWERS

8.1.3.1 Adjust temperatur e control valve 7CC-TV-001 to reflect the
following:

( 1) 161.4 degrees F for the LOCA Tests (sections 7.2.1 and
7.2.2)

(2) 146.2 degrees F for the Normal Shutdown Test (sections
7.2.3 and 7.2.4)

(3) 146.2 degrees F for the Tornado Tests (sections 7.2.5
and 7.2.6)

8.1.3.2 Adjust temperature control valve 7CC-TV-001 to give the above
readings as recorded by TX-CC-7910AS for dry tower A inlet
and TX-CC-7910BS for dry tower B inlet.

8 .1.3 .3 Use the following formula to calculate mass flow rate:

8.1.3.4

ia = )6(i))(6) Vol (60l) 60 ((0i0) . 1137 (l'); )f't man hr gal
Use the calculated value of m from 8.1.3.3 in the following
equation.

Q=m(he-hi)
wher e

Tccg
Q = 176 x 10 Btu/hr for LOCA ca.~ (section 7.2.1 and 7,2.2)
Q = 127 x 10 Btu/hr for Normal Shutdown Tests (sections

7.2.3 and 7.2.4)
Q = 91.5 x 10 Btu/hr for the Tornado Cases (sections 7.2.5

and 7.2.6)

8 .1.3 .5 Calculate ak' from step 8, 1.3 .4 . Since he is known because
X'he

temperature (and hence enthalpy) was set in step 8.1.3.1,
the temperature (the temperature of water entering the
temporary heat exchanger) needed to satisfy the equation
given in 8.1.3.4, can be calculated.

SIT-TP-250 Attachment 8.1.3 Draft 2





INSTRUCTIONS FOR CALCULATING HEAT LOAD ON llET AND DRY TOWERS

8.1.3.6 If the temperature of enter ing feed water to the temporary
heat exchanger is less than or equal to this temperature,
then proceed to the next step in the procedure. If the
temperature is greater than that calculated in step 8.1.3.5,
attempt to adjust the temperature out of the temporary heat
exchanger until the equation expressed in 8.1.3.4 is
satisfied.

8.1.3.7 If the equation given in step 8.1.3.4 cannot be balanced,
record the available Tin and Tout of the temporary heat ex-
changer on Attachment 8 .3 . 1 for the LOCA test; on Attachment
8 .3.2 for the Normal Shutdown Test; and on Attachment 8 .3 .3,
for the Tornado Case. Proceed to the next step in the
procedure.

SIT-TP-250 Attachment 8.1.3 Draft 2





TEMPERATURE EQUALIZATION GRAPH

I60

I50

u. I40
0
lO

I30

O

o I20
o
I

LIJ

>- I IO

O

IOO

WET TOWER —"
TIME

70

60

0 5 IO I5 20 25
~ ~ ~ T= l20 MIN.

TIME, MINUTE

Attachment 8.1.4



RTD READINGS DATA SHEET

TESTING A TONERS

Time:

(Fill out one sheet per hour.)

iff0:.D

TX ZC-7910AS

TX-CC 7920AS

K-C(~7079AS

K-CC-7077AS

K-(LATER)

TE-(LATER)

Dry Tower North End

Dry Tower Mi e

Dry Tower South End

T=O 5 HIN. 10 HIN. 15 HIN. 20 HIN. 25 MIN. 30 MIN. 35 HIN. 40 HIN. 45 HIN. 50 MIN. 55 HIN. 60 HIlh

TESTING B KMERS

RID ID

TX-CC-7910BS

TX-CC-7920BS

K-CC-7079BS

K-CC-7077BS

TE-(LATER)

TE-(LATER)

Dry Tearer North End

Dry Tcwer Middle

Dry Tower South End

Data Taken By

Data Reviewed By

T=0 5 HIN. 10 HIN. 15 HIN. 20 MIN. 25 HIN. 30 HIN. 35 HIN. 40 MIN. 45 MIN. 50 HIN. 55 HIN. 60 MIN.

SZf-TP-250 Attachment 8.2.1 Draft 2



TEST DATE

PITOT TUBE TRAVERSE DATA TABLE

CCW FLOW

SIDE A/B
(C|xcle One)

LOCATION OF TRAVERSE

LOCA
NORAtAL SHUTDONN

TORNADO CASE

TEST ENGINEER

MEASURED P P" DIA)iETER ( INCHES)

STA. X

1 l .025

2 .078

.134

, laL

5 .258

6 .330

. 408

.500

9 .613

STA. X

.051

.163

.293

.452

0 ini ! t
IN. t!M. 0 IN. 0' IH.

I

0 IH.I D D )NJ

10 .776

ENTERLINE HOT

10 1 22

IH AVERAGE

.684

1. 316

9 1. 381

) 8 1.500|

7 .1. 59

6 l. 670I

5 1.74

1.80

3 1.88

2 1.92

1.97

PITOT TUBE USED

TUBE COEFFICIENT, C=

TUBE BLOCKAGE DIA., TBD=

MANOMETER FLUID

l. 548I

1. 707

l. 837

1. 949

IH.

TOTAL TOTAL TOTAL'OTAL
AVG. AVG. AVG. AVG.

SPECIFIC GRAVITY OF MANOMETER FLUID, SGF""

'riATER TBIPERATURE DEG. F

AMBIENT TEMPERATURE DEG. FlFLOH GPM= 7.221 </4 (MEAS. DIA. } - 1/2 (MEAS. DIA.) X TBD X SGF - 1 ) x (AVG. JO )

SIT-TP-250 Attachment 8.2.2





PITOT TUBE TRAVERSE DATA TABLE LOCA
NORNAL SHUTDOWN

TORNADO CASE

TEST DATE

ACCW FLOW

SIDE A/B
'(Circle One)

LOCATION OF TRAVERSE TEST ENGINEER

t>EASURED PIPE DIAtIETE.". (INCHES)
i ir,LF~

STA. X

i .025

.078

.134

.194

.258

.330

. 408

.500

.613

I xnIJ ~

STA. X

1 .051
)

2 .163

3 .293

4 .452

D IN. LJ 0 IH. 0 0 IN. O rNJ

10 .776 5 .684

NTERLENE NOT IN AVERAGE

10 1.22

l.38$

1.50

.l. 59

1. 67

1.74

l. 80

l. 88

l. 92

1. 97

1.548I

1.?07

l. 837

1.949

PITOT TUBE USED

TUBE COEFFICIENT, C=

TUBE BLOCKAGE DIA., TBQ=

MANOMETER FLUID

IN.

TOTAL

AYG.

TOTAL

AYG.

TOTAL TOTAL

AVG. AVG.

SPECIFIC GRAYITY OF tQHOt1ETER FLUID, SGF=

MATER TEMPERATURE DEG. F

AMBIENT TEMPERATURE DEG. F

H GPM= 7.221 ~/4 (t1EAS. DIA.) - 1/2 (MEAS. DIA.} X TBD X SGF - j } x (AUG. JD }

SIT-TP-250 Attachment 8.2.2



PXZOT'UBE TRAVERSE DATA TABLE

TEST KQUIPMENT
DC 'Clll iTICII AC C. AFCQQI DCCCIlIPTIDH %ST E AAII4X ACC.

CCMMENT5'ERFORMED

SY'

EV I K'NED BY

'ATE:

DATE:
DATE

PAGE OF
DAT E

-TP-250 Attachment 8.2.2
9



FLSl ORIFICE READIHGS
LocA
goanhL sou'tbo~~
'f /Ills CASE

QlLlM~
FT-CC-7el8AS

during ACCM piping
traverse for Met Touer A

FT-CC-VO78DS

during ACCM piping
traverse for Met Tamer D

TIHE

ZQIHX ~ 3Kl6lL 35JQH 2lJGH 25JKt! ZLHQl ~IUD, ~tl ~l 5KHIH 55Jil3i fiKKK

Temporary CCM orifice
during CCM piping traverse
for Dry Tower A

firn

Temporary CCM orifice
during CCM piping traverse
for Dry Tearer D floe

5n-TP->N
-EF6-3&co& Attachment 8.2.3





FL(N ORIFICE READINGS

TEST EQUIPMKNT
OC 'CRII'TIOII RA II 4K AC Ce RgC $ L OESCRIPTIOH RAII4X AC C.

COMMENTS

PKRFORQKO 8Y'.

R KYI K'8 KO 3Y'ATK: aC

OATE

PAGE OF

QA

OAT E

SIT-TP-250 Attachment 8.2.3



LOCA

NORMAL SHUTDOWN

TORNADO CASE

Fan 1

Fan 2

Fan 3

Fan

FAN INPUT POWER DATA TABLE

Wattmeter Readings

Fan 5

Fan 6

Fan 7

Fan 8

Horsepower Calculation

Ambient

Fan 1

Fan 2

Fan 3

Fan 4

Fan 5

Fan 6

Fan 7

Fan 8

Avg.
Volts

Avg.
Amps

Temp.

(deg. F)
Horsepower

(HP)

HP = ggggts3, q (qggqP q L 3P x Kg
746

where EF = 0.71
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PERFORlAEO BY

REYtEVtEO BY OATE:
OATE

PAGE OF

OAT E
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WEf TOMER TEHPERATURlfDATA TABLE

LOCA

tGRNAL 3lUTDOWN

TORNADO CASE

South Cell

East Mest

Inlet Face RTDs Window Window

1 2 3 4 RfD RTD Dry

Xim MWU~3el ~51bl &ehJhkhl 2ulh

North Cell

Inlet Face RTDs Window

JKQ

West

Mind<»r Dry

Xf9 Rulb

Per formed By:

Rcvimed By:

Date:

Date:

SIT-TP-250 Attadment 8.2.6 Draft 2





LOCA

NORMAL SHUTDOWN

TORNADO CASE

A>'Ft~iQ 4r TER READINGS - WET TOWER

T3.me o

East

Uiodgu
Hest
HiOd aZ

North Cell * South Cell
East West

Hiadam Hindmt

Reviewed By:
Perf or med By:

Date:
Date:
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LOCA

NORMAL SHUTDOllN

TORNADO CASE

AMBIENT CONDITIONS DATA'TABLE

Drz Quash

0

Per formed By:
Reviewed By:

Date:
Date:

SIT-TP-250 Attachment 8.2.8 Dr aft 2



LOCA CALCULATION SHEET

8.3.1.1 Using the equations given below, calculate the available heat
duty for the LOCA test.

(1) Q = m (he - hi)
. llp,'> Q = heat flux in Btu/hr = 176 x 10 Btu/hr

mass flow rate of water in ibm/hr as calculated
in equation (2)

hi enthalpy of liquid water as found in the ASt<E

Steam Tables at the water temperature read by
the RTD at the inlet of the boiler heat ex-
changer

he = enthalpy of liquid water as found in the ASHE

Steam Tables at the water temperature read by
the RTD at the exit of the boiler heat exchanger

p (go[') =
p (Ibm�(gt ) Vbl. (c~j w'm) kG Cmin/hr) 0 ~337 ()Flat)

p = density of water at the water temperature
read by the RTD at the inlet to the boiler
heat exchanger

Vol. = volumetric flow rate determined in Attachment
LATER

8.3.1.2 If equation (1) gives a heat flux less than 176 x 10 Btu/hr, X
recor d the data on the table and inform the Test Director.

SIT-TP-250 Attachment 8.3.1 Draft 2





LOCA CALCULATION SHEET

Vol Pi hi he m

Dms kaaXCPm2. u, PB, Xzemlrc~k Xa X'ZS (aautXam) (acute>m„ Zzatolnra aXutVz>

Performed By:
Reviewed By:

Date:
Date:
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NORMAL SHUTDOWN CALCULATION SHEET

8.3.2.1 Using the equations Riven below, calculate the available heat;
n>t~ ared'~duty for the 4&6@ test.

A S

(1) 5 = m (he - hi)
I1

0 = heat flux in Btu/hr = 127 x 10 Btu/hr

m = mass flow rate of water in ibm/hr as calculated
in equation (2)

hi = enthalpy of liquid water as found in the ASME

Steam Tables at the water temperature read by
the RTD at the inlet of the boiler heat ex-
changer

he = enthalpy of liquid water as found in the ASME

Steam Tables at the water temper ature read by
the RTD at the exit, of the boiler heat exchanger

(2) m = p 0/o I.) =
Ie Cfsmfgl g I/e'I. (yah/sin ) coo Cion +) O. Iysy(g+/p)

density of water at the water temperature
read by the RTD at the inlet to the boiler
heat; exchanger

Yol. = volumet;ric flow rate determined in Attachment
LATER

8.3.2.2 If equation (1) gives a heat flux less than 127 x 10 Btu/hry
n,

record the data on the table and inform the Test Director.
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NORMAL SHUTDOWN CALCULATlON SHEET

Vol /i
Ximsk.salLNE Q. 2 El R3hslff l

hi
x~ ~'z~ (a~u/i~m)

he

Q| ul3.hm) Zlhm/hei Biu/be2

Performed By:
Reviewed By:

D

D

ate:
ate:
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TORilADO CASE CALCULATION SHEET

8.3.3.1 Using the equations given below, calculate the available heat'or~a
duty for the ~ test, X

(1) Q = ni (he - hi)
CI

= hea" flux in Btu/hr = 91.5 x 10 Btu/hr

(2)

m = mass flow rate of water in ibm/hr as calculated
in. equation (2)

hi = enthalpy of liquid water as found in the ASME

Steam Tables at the water temperature read by
the RTD at the inlet of the boiler heat ex-
changer

he = enthalpy of liquid water as found in the ASME

Steam Tables at the water temperature read by
the RTD at the exit of the boiler heat exchanger

(g( ) p (lb» Iy ') V:I cp /.~~) ~~( ~ I» > 6 '»» cg~'/p3

P = density of water at the water temperature
read by the RTD at the inlet to the boiler
heat exchanger

Vol. = volumetric flow rate determined in Attachment
LATER

8.3.3.2 Zf equation (1) gives a heat flux less than 91.5 x 10 Btu/hr,n
record the data on the table and inform the Test. Director.
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TORNADO CASE CALCULATION SHEET

Vol
Ximc ksa3.LPR Xi 2 E3.

A

hi he

I I~m»

P'erformed By:
Reviewed By:

D

Date:
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WET TOWER PERFORMANCE

CALCULATION SHEET

The manufacturer has submitted figures , , and . At the test
wet bulb, generate a new set 'of curves with the ordinate being cooling
range and the abscissa being cold water temperature. The family of
curves will be the water flow rate, For the test cooling range,
generate a new curve with the ordinate being cold water temperature
and the abscissa being the predicted water flow rate. At the test
cold water temperature, read the predicted flow rate. The capability
of the tower is

Capability = i0)P@f fPX $ 11 x 100

wher.e

ADJUSTED TEST GPM = TEST GPM (QESIGQ FAg Hg)

For any capability less than 100$ , the wet tower is assumed to fail
the guarantee.

SIT-TP-250 Attachment 8.3.4 Draft 2



MATER LOSS CALCULATION S:-:""""

The water loss from the ACCM Sy="em will be 'c: rmiried by measure xr.g
the change in volume of th wet "ower water oasin fo; the durat'on of
the test. Mal<cup to the ACCT System will be ur~~ ',: ':,

Tne water l vel in the basin wil'e measur -:,

the test, us'ng a tape measure a"tached to -'::"..

vernier caliper,

r ~r'nu af-,er
afire a

SIT-TP-250 Attachment 8.3.5 Draft 2



CHRONOLOGICAL LOG

System No. NA

Title Ultimate Heat Sink Test

DATE/TXME COMMENTS

Sheet of

Procedure No.

SIT-TP-250 Attachment 8.4.1
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VALVe.'iI"'IFUP TAk3LE

I'ONER A

NOTE: This is tne valve Jin up for operation of ~et Tower A with CC~iI Pump

A/B lined up as Pumo A and CCw Pump 8 lined up to carry all CCM heat
loads.

V A L V I"„ II0 . DESCR I PT 'i)i'I
REOUI'RED

POSXTXON

PERFORMED VERXFXED

(IIIXTXALS) (XNXTXALS)

3CC-FIONA/B CCN PUÃP DISCHARGE XSOLATXON TAGGED OPEN

3CC-F113A/B

3CC-F110A/B

VALVE.'C.i

PIJI<P SI<CTION .ISOLA'l'ION

VAl VF:

CCH PIJ~P DXSCHARCE XSOLATXON

VALVE

TAGGED OPEN

TAGGFD OPEN

F '4A/l3 CCiI PUJiP SUCTION XSOt ATION TAGGED OPEN

3CC-B108A/8 CC'iI PUHP A/B SUCTXO!I ISQI A-
TXO."3 VALVE

TAGGED CLOSED

3CC 111A/B

3CC-115A/8

CC iI PUi'P DISCHARGE XSOLATXON

VALVE

CCl4 PUNP SUCTIOII XSOLATXON

VALVE

TAGGED CLOSED

TAGGED CIOSED

3CC-112A/B CCl) PUiiP 01SCHARGE XSOLATION TAGGED CLOSED

VALVE

3CC 116A/B CC'H PUNP SIJCTXON XSOLATXOPI TAGGED CLOSED

3CC-8117A

3CC-B106A

3CC-B201A

VALVE

CC''I PU<P A DISCHARGE VALVE

CClI PU>1P A SUCTXON VALVE

DRY TOwER A XNl,ET ISOLATION
VALVE

DRY TONIER A BYPASS XSOLATXON

VALVE

CI.OSFD

CLOSED

OPEN

CLOSFD

SXT-TP-250 Attachment 8.4.3 Draft 2



VALVE LINEUP TABLE

ro»ER A

VALVl NQ ~ DESCRIPTION

REOUIREO

POSITION

PERFORtlKD VERIFIED

(INITIALS) (INITIALS)

3CC"B8'1A

3CC-B82A

3CC-983A

3CC B84A

-B85A

3CC-886A

3CC-887A

3CC-B88A

3CC-889A

3CC-B90A

3CC-B91A

3CC"892A

3CC-B93A

89 4 A

ORY TOAKR A INLET HCADKR

l SOLA l'Ot~ VAfiVE

DRY I'0 vKR A INE KT HEADER

ZSOLATJON VALVE

DRY 70»ER A INLEl'EADER
IS0f ATI0N VALVE

OR Y TO'» KR A I'lb ET HEADER

ISOLATION VALVE

DRY TO'HER A INLET HEADER

ISOLATION VALVE

DR Y TO':i FR A INLET HEAOFR

ZSOf ATION VAl VE

DRY TOlvER A I tl LET H KAOKR

ISOLATION VALVE

DRY TO»ER A INLET HEADFR

ISOlATION VALVE

DRY TO!VER A I"lLET HEADER

ISOf ATION VAl VE

DRY TOWER A ZtfLET HEADER

ISOLATION V AE<V K

DRY 70iiiKR A ZtJLKT DISCHARGE

ISOLATIOtl VALVE

ORY TO'»'ER A INLET DISCHARGE

ISOLATION VALVE

DRY TOWER A INLET DISCHARGF.

ZSOLATZON VALVE

DRY TOf'PER A INLET DISCHARGE

ISOLATION VAf VK

OPEN

OP K."l

OP Ei'J

OPEtl

OPEN

OPEN

OPF.N

OPEN

OPEN

OP Et<

OPEN

OPEN

OPEN

SIT-TP-250 Attachment 8.4.3 Draft 2



VAL'/E LINEUP TAf3LK

TU".4 E fk A

VALVE hO ~ DESCRIPTION

REQUIRED

POSITION

PERFORNEO VERIFIED

(INITIALS) ( INITIALS)

3CC-|395A

3CC-096&

3CC-897A

3CC-f398 @

3 "",f399 A

3CC-f3100A

3CC-f3104A

3CC-f3238A

3CC-l3140A

7CC-V003

7CC-V006

7CC-V004

7CC-V005

S4i

ORX TONER A 1NlKV OISCHAfiGK

ISOLATION '/Af VE

DRY TO<YER A ZNl KT DISCHARGE

ISOLATION VAl VE

ORY TOHEB A INLET DISCHARGE

1SOLA'1'ION VALVE

ORY TO'zLKR A Ii'ibFT DISCHARGE

ISOr.ArION VAr,VK

ORY TOi"KR A INLET DISCHARGE

ISOLATION VALVE

ORY TO'ciKR A INLFT DISCHARGE

ISOLATION VAlVE

CCw HEAT EXCHANGER A INLET
VALVE

CCW HEAT EXCHANGER A BYPASS

VALVE

CCH HEAT EXCHANGER A

DISCHARGE VAl VF.

CCW HFAOFR A ISOLATION TU

TKHPORARY HEAT EXCHANGER

CC'~i PUMP A/9 SUCTION FROM

'TEHPORARY fiEAT EXCHANGER

CCN HEADER f3 ISOLATION TO

TEMPORARY HEAT KXCHANGKR

TKNPURARY HKAT EXCHANGER

DISCHARGE ZSGLA1ION VALVE

ACCT RISEP. HKADKB ISOLATION

VALVE

OPEN

OPEN

OP" i1

OPEN

0 Pe.N

OP FN

TAGGED CLOSED

TAGGED CLOSED

TAGGED OPEi4

OPEN

CLOSED

OPEN

OPEN

SIT-TP"-250 Attachment 8.4.3 Draft 2



lALVK LINEUP TABLE

TO'AER A

VALVK HO ~

3CC-857A

3CC-B58A

3CC-B53A

DESCRIPTION

ACCYi RISER HEADER ISOLATION

VALVE

Acct~ RISER HEADER ISOLATION

VALVE

ACC'ii! RISER HEADER ISOLATION

REOUIRED

POSITIOi'1

OPEN

OPFN

PERFORi»KD VERIFIED

(XNXTIALS) (XiNITXALS)

3CC-8260A
VALVE

Accll PUMP A SUCTION ISOLATION OPEi'1

-B288A
VALVE

ACCN PUMP A DISCHARGE ISOLA-
TION VALVE

OPE.!1

3CC-T:4290A ACC'~ Pu»P A FLO~f CONTROL CLOSED

3CC-t3292A

VALVE

ACC'A PUMP A FLO'if CONTROL OPEN

7CC-V008

7CC-PV002 'rKtiPORARY BOILER STEAN AUTO

VAr VE DISC!WRGK ISOLATION

VALVE

TKilPORARY HEATER DRAIN VALVE OPEN

7CC-TV001
CONTRof> VA

TEl<PORARY

LVK

HEATKf< TEMPERATURE AUTO

7CC-V007

3CC-F285B
3CC-F284A

CONTROL VA'4VE

i»AKKUP TO SURGE TANK

WKT To !ER EQUALIZING VALVES
'pdtOgp R@gALAZih)Q 'lfAL V ~

(f ATER)

CLOSED

CLOSED
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VAlVE LINEUP TABLE

TOWER 6

NOTE: This is the valve 1 i.neup for the operation of Net Tower 8 with CCM

Pump A/8 ll.ned uo as Pumo r3 and CC~1 Pumo A lined up to carry all CCN

heat loads.

VAlVE NO DESCRXPT10i4

HEQUXHED

POSITION

PERFORNKD VERXFXED

(INXTXAIS) 'INXTXAlS)

3CC-F109A/8 CCN PU'»P 01SCHARGE XSOLATIOll TAGGED CLOSED

VALVE

3CC-F113A/8 CC~4 PUNP SUCTION fSOf AXiION

VALV"

3CC-F110A/8 CC»l PUHP 0 ISCi!ANGE IS()LA'l'XON

VALVE

F114A/8 CCw'Ublp SUCTXO;l ISOLATION

VAl VE

3CC-8108A/8 CCN PUii»P A/8 SUCTXOi~l ISOLA-
TION VALVF,.

TAGGED CLOSED

TAGGED CLOSED

TAGGED CLOSED

TAGGED CLOSED

3CC 1 1 l A/8 CCN PU~<P DISCHARGE ISOLATION TAGGED OPEN

3CC-115A/8
VALVE

CCti PU~'P SUCTION ISOLATION

VALVE

TAGGED OPEN

3CC 1 1 2 0/8 CC "l PU '1 P D ISCllAHGE X SOLATI0»l TAGGED OPEN

VALVF.

3CC-116A/B CCN PU~P SUCTION ISOLATION

VALVE

TAGGED OPEN

3CC-01186
3CC-81078

3CC-82038

CCN PUNP A DISCHARGE VALVE
l

CC»l PUMP A SUCTION VAt VE

DRY TONER 8 Xl'1LET ISOLATION

CLOSED

CLOSED

OPEN

82628
VALVE

DHY TONER 8 BYPASS ISOLATION CLOSED

VALVl',
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VALVE LI)'!E!JP TAGI)E

TO'>ER 8

VALVE )>0

3CC-8718

3CC-8728

3CC-8738

3CC-8748

3'8758

3CC-8768

3CC-877!3

3CC-8788

3CC-8798

3CC-8808

DESCRIPTION

DRY TONER 8 ll'iLET HEADER

f:SOLATIO"l VALVE

DRY TO'))ER 8 lf'!LET ilEAOER

ISOf)ATION VALVE

ORY TONER 8 INl ET HEADER

ISOLATION VALVE

ORY TOl"ER 8 IF)LET l!EADER

ISOLATION VALVE

DRY TONER 9 INLET ifEADER

ISOf,ATfON VALVE

DRY TOHER 8) 1."!LET ilEAOl;R

ISOLATIOf! VALVE

ORY TQ'HER 8 Ii>f ET HEADER

ISOLATION VALVE

DRY TO))fER 8 Iilf,ET HEADER

ISOLATIOff VALVE

f)RY TO<lER 8 INLET HEADER

ISOLATIOf'f VALVE

DRX TO)HER 8 Xi(LET HEADER

REQUIRED

POSITIO)3

OPEll

UPE)i

OPEI!

OPEN

OPEf'f

OPEbl

OP El'l

OP.EN

OPEN

OPEN

PERF ORHED VERIFIEO

f.rrfIVIALS) (If!ZTIARA S)

3CC-BbiB
ISOf ATIOW

DR Y TO*a EP,

VAr.VE

8 DISCHARGE HEADER OP E.l

3CC-8'62'8
ISOLATION VALVE

DRY TONER 8 DISCHARGE HEADER OPEiV

3CC-8638

6ia
ISOLATX0 "/ VAL V E

DRX TOWER 8 DISCHARGE F!EAOER

ISOI ATIOf! VALVE

OP El)f

ISOLATION VALVE

DRY TO'HER 8 DISCHARGE HEADER OPEff
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VALVE LXNEUP TABLE

TONER 0

VALVE JJO fiESCRIPTION

REQUIRED

POSITION

PERFORNED VERIFIED

(XNITXALS) ( It'JITXALS)

3CC-8658 DPY TOMKR 8 DISCfiARGE HKADFR OPEN

3CC-8668

3CC-8678

3CC-8688

'3~ -8698

LSOLATION VALVE

DRY TONIER 8 DXSCHARGE HEAD"R OPEN

XSOf>ATXOi'J VALVE

DRY TOiER 8 DISCHARGE HEADER OPKiJ

ISOLATION VALVE

Di? X TUi'JER 8 DXSCJJARGK HEADER OPEN

lSOLATION VALVE

ORY TO'r''ER 8 DISCflARGE HEADER OPEiN

'3CC-8708

3CC-81058

3CC-82398

3CC-81418

7CC-V004

7CC.-V006

7CC-V003

7CC-V005

+55'SOLATXON

VALVE

f)RY TO'HER 8 DISCHARGE HEADER

ISOLATION VALVE

CCif HEAT EXCHANGER 8 INLET
VALVE

CC'» HEAT KXCHANGKR 8 BYPASS

VALVE

CCN HEAT EXCHANGER 8

DISCHARGE VALVE

CCH HEADER 8 ISOLATION TO

TEMPORARY HEAT EXCHANGER

CC~A PUMP A/8 SUCTIOiif FROH

TEMPORARY HEAT EXCHA."JGER

CCW flKADER A XSOLATIOltJ TO

TEMPORARY HEAT KXCHANGER

TE>>PORARY HEAT KXCHAiJGER

DISCHARGE XSOl ATION VALVE

ACCW RISER HEADER ISOLATION
VALVE

OPEN

OPKN

TAGGED CLOSED

TAGGED CLOSED

TAGGED OPEN

OPEN

CLOSED

OPEN

OPEN

SIT-TP-250 Attachment 8.4.4 Draft 2
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YAL 4E IiIXi.UP
TABLE'U-.,~R

8

YAl VK HO. DESCRIPTION

REQUIRED

POSITIO."l

PERFORMED VERIFIED

(II'JXTIAGS) (INITIALS)

3CC-B56B

3CC-P 5 9

L'CC-eeOv

ACC'<'I SER SEA!>El; l. S() LA I ZO~>

VALVE

ACC'sl RISER Hi ADE!J XSOLAT10h

VAf VE

ACC'.": R I.SF'!'IFAUER ISOIih'I' At)

i)PEtJ

OPEN

OPE>l

3CC-f)2618
VALVE

ACC'~ PULP 6 SUCTIO fSOI AT10V OPED

'82899

3CC- I'H2918

3CC'-B293B

VALVE

ACC., PI)h P I) D PSC (ARRI; IS()l A

7IOll YA4VE

ACC'6 PU!1P 0 FLO "~ C!!!ITROI

VALYE

ACCT PU'.)P L'f~04 COl'ITPOI

YAf.YK DISCI)AH(;E ISOI,ATIQI'I

VALVE

OPEtl

CLOSI";D

OPEh
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PROCEDURE NO. SIT-TP-250

REV.
SYSTEM DEFICIENCY RECORD Page af

Dct. No C.I.R.No.
Ilt o

Affected
Porogroph

DESCRIPTION
Dole Inillol~

CLEARED
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RESTOP ~ TXr)'J '/Af'/E L I'.JEUP '7ABLE

I'Q<4EAS A A>'JD 8

NoTE: This is tne valve lineup for normal operatio'n of wet Tower A with ccM

Pun p A/8 lined up as Pump A and CC'~ Pu»ip 8 lined up to carry all CCW

neat loads.

irAJ,VF. Nn. f)ESCR 1. P'J'lrG!i

Rf'.QU f'RED

POS XTXOli

PEHFORHED VERIFIED
(I'J ITIAfiS) (INITIALS)

3CC-F209h/8 CC'n'fJNP D f'SCHARGE IS04ATIOlJ
VALVE

3CC-F113A/8 CC I PU"fP SUCTIONl TSOf ATION

V ALVF.

3CC-F110" /8 CC>J PUNP DISCHARGE ISOLATION SPEW

3 F2 l.>fh/8
VALVE

CC'8 PJJb'P SUCTION ISOf>AT10>~J

VAL'/J

OPEJJ

3CC-82nsh/8 Ccri PU P A/8 SUCTlON rSOLA-
TION VALVE

OPEN

3CC-111A/8 CC>>/ PUJ<P DISCHARGE ISULATIOfJ OPEN

VALVE

3CC-115A/8 CC>'J PUllP SUCTION ISOLATION
VALVE

3CC-112A/8 CC'0 PUMP DISCHARGE ISOLATION
'/A L VE

3CC 116h/8 CCk Plf'<P SJJCTXON ISOLATIOJ>J

OPEN

OPENi

3CC-8217A

3CC-8106A
3CC-8201A

VALVE

CCH PU'!P A DISCHARGE VALVE

CCb PUi1P A SUCTION VAf VE

DRY TOHER A Jiff ET ISOLATION

OPEN

OPEN

OPEN

9265A
VALVE

DRY TOliER A BYPASS 1SOLATION CLOSED

VALVE

SIT-TP-250 Attachment 8.4.6 Draft 2



B

Vis j's V s
'

a s DESCPIP'

is Y &Fi'»

I I
~sa is. i ~

p ~' F ( ) j'> v,s i') V f B I,"'s [ ! i

( I "-'. 7 I '. s iS ) ( I 1'1 ITIA LS )

3CC™B8].",

3CC"B82A

3CC"883A

3CC-884k

iOR Y Ts 1'.

ISOLAT f >

DRY TOrl":s~

ISULAT[ON Vkb'ssr.

DBY TO" r "" s' ',i:."",~s.APEP
ISOLATIur. vA: Vt.

ORX FO'."..: I'1L=—:

V

OPE;:

( ) es ir I ~

'. 85A

ISOLATX.'.
DR Y TG'o" ~

'

5 l,i1 e

II s ~ a» ~ (jPEiv

3CC-886A
3 SOLATIO<s V

AsLVr.'R

Y TOs'i E-. A I "1'ssr r OPE v

3CC-B87A
ISOLATI0 "1

DBY TOvr1

ISOLATIJi1

V:iL V.".

I rilgE s'sle,Ai)r1g ' P s'i'J

3CC-BSSA

3CC-689A

3CC-B90A

3CC-69iA

3CC"892A

3CC-B93A

94.

DRY TG'>1FB 4 I':LET 1iEADKR

ISOLATIOs1 VALVE

DR Y TG(E'ER A INLET:.11'.@De. R

XSOLATIiisv VAfsVE

DR Y TO "(E~ A I 'isLE F s<"'A!)ER

XSOLATIO'~ VALVE

DRY TOPER 4 INLET DISCHARGE

ISOLATION VALVr.

DBY TO'".EB A I~LET DISCHARGE

ISOLATION VALVE

DBY TOWER A IHLE'F DISCHARGE

ISOLATION VALVE

DBY TONER A Is'1LET DISCHARGE

XSOLATXOs'1 VALVE

UPEi'1

OPEN

OPEN

OPEN

OPEN

SIT TP 250 Attachment 8.4.6 Draft 2



RES I'vt',AT IO(l VALVl. lil'.4EUP TABLE

TONER S 4 A 4 f) f3

VALVE NO.

3CC-f3956

3CC-f396A

3CC-f397 A

3CC-f398A

B99A

3CC-f3100A

3CC-f3104A

3CC-f3238A

3CC-8140 A

7CC-V003

7CC-V006

7CC-V004

7CC-V005

354A

t)ESCRIPTIO~!

DRY TO«KR A I'iLET DlSCHABGf'„

TSOLATI(.'".; VAf VE

DRY TOiif'R A 14LKT 0 f SCtlAiRGE

ISOfiATION VALUE

DRY. TOE(.:fk A I "''LK f'. DISCHARGE

ZS04ATI'Oti VALVE

D!.Y 70"!ER A D(LET DISCHARGE

ISOLAT10N VALVE

9RY TONER A LNLt'T DISCHAf<Gf',

ISOLATION VALVe.

Df<Y TO'~EH A ki'iLET DISCHARGE

ISOLAT [04 VAr VF

CC'~> HF.AT KXCffAi'fGER A I h< LET

VALVE

CCiif flEA'f'XCHANGER A (3YPASS

VALVF

CC'«HFAT EXC)lht'GER A

DISCfiARGE VALVE

CC'A HEADER A ISOf ATION TO

TE'fPORARY HEAT EXCHANGER

CCtv PUiap A/8 SUCTION FRO4f

TE(3PORARY He.AT EXCHANGER

CGA'EADER f3 ISOLATION TO

TEHPOHARY HEAT EXCHANGER

TEiNPORARY HEAT EXCHANGER

DISCHARGE ISOLATION VALVE

ACCT RISER Hf'.ADl'.R ISOLATION

VALVE

f(l'.{CUIRf;I)

POSITIOi~l

OPFi'prN

i)PKi'l

OPEN

oprN

Opr.,l

OPEN

Cr,OSED

OPEN

CLOSED

CLOSED

CLOSED

OPEN

PEHFORi4(ED VERIFIED

(INITIALS) (INZTIAfS)

S'IT-TP"250 Attachment 8.4.6 Draft 2



8'.51 JRATIO"'ALV'. L\."!KUP TABLE

TOWERS A AND 9

UF'i(""XP
rI''EQUIRED

POSITION

PKRFORnlED VERIFIED

(INITIALS) (INITIALS)

3CC"BS<!A

3CC-B53A

~ C< v' SF'. 'JK EDKR XsiJLATXON

VALVF,

ACCv, Rrsl;R !'i;.'l KR lSOt >1IO~J

V1LVK

ACC v RISER HEADKl? XS:3LATIOni

OPEtl

OPKJJ

3CC-b2605
VALvE

ACC i PUiRP A SJJCTIOH ISOLATION OPKJ4

VALVE

3 3288A

3CC-TH290A

3CC-R2924

7CC-VOOJJ

7CC-PV002

7CC-Tvooi

7CC-V007

Accl< PURt' D ISCllARGK ISOLA-
TIOtl VAl V"

ACCH Pl<.lP A t 40>" Ci).'JTROL

VALVE

ACCN PU'iJP A FJO" CONTROL

VAl VE DISC»Z«aK ISOLATION
VALVE

TKl'IPORAHY llKATKR Df',AInl VALVE

'J'EHVGRABY HQILER STKAnl

COi'lTROL V ALVK

TEJlPORARY HEATFR TE'".PKJeATURE

CONTROL VAliVE

MAKEUP TO SURGE TAthle;

APE'J

AS XS

OPEN

OPEN

AUTO

AUTO

(LATER)

«~~% ~

SXT TP-250 Attachment 8.4.6 Draft 2
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TORNADO VALVE LINEUP TA8LE

TONER A

VOTE: This is the valve lineup for operation of Het Tower A with CC~ Pump

A/8 lined up as Pump A and CCvt Puttp 8 lined up to carry all CC;t heat
loads.

VAl VF NO ~ Dc SCRIPTION

REQUIRED

POSITION

PERFOR!5ED VERIFIED

(INITIALS) ( IttITXAf,S)

3CC-F109A/8 CCW PUNP DISCHARGE ISOf ATION TAGGED OPEN

V A I>VE

.3CC-F113A/8 CC'A'UMP SUCTION ISOLATION

VALVE
3Ct" F110A/8 CCrt PU!P t)ISCHARGE

ISOLATIOt.'ALVE

F114A/8 CC>1 PUt<P SUCTION ISOf AT1'ON

VALVE

3CC-9108A/f3 CCw PUHP A/8 SfiCTXON ISOI A-
TZOa't VAliVE

3CC-111h/8 CCr> PUttP DISCtfAPGE ISOf ATIO "i

VALVE

3CC-115A/f3 Cch Pvt.P SUCTION ISOLATION

VALVE

TAGGED OPEN

TAGGED OPEN

TAGGED OPEN

TAGGED CLOSED

TAGGED CLOSED

TAGGED CLOSED

3CC-112A/8 CCb PUMP l>ISCHARGE ISOLATION TAGGED CLOSED

VALVE

3CC™1 1 6 A/8 CC'A PU t'I P SUCTION't ISOLATION TAGGFD CLOSED

3CC-8117A
3CC-8106A
3CC-8201A

VALVE

CCM PUMP A DISCHARGE VALVE

CCL< PUh<P A SUCT I ON VAf VE

DRY TONER A INLET ISOLATION

CLOSED

CLOSED

OPEN

265A
VALVE

DRY TOiPER A f3YPASS ISOLATION CLOSED

VALVE

SXT-TP-250 Attachtoent 8.4.7 Draft 2



TOR'J'f)O VALVE LIJJEVP TABLE
'f'0'l":E P. A

VALVE NO DESCRIPTION

REQUIRED

POSITION

PERFORMED VERIFIED

(INITIALS) (INITIAtS)

3CC" 881A

3CC-B82A

3CC-883A

3CC-884A

DRY TOHER A I.'JLET;JF.Af)ER

lSOLATXON VALVE

DRY TO!HER A IfJLET HEADER

ISOLATION VAliVE

J)FY TG':JER A INLET HEADER

ISOLATIOJ'f VALVE

DRY TO'AKR A INLET HFADER

ISOLATION VALVE

ORY Tf)'~KB A INLET HEADER

ISOLATIOtJ VALVE

OVEN

OPEi'J

OPEN

OPEN

OPEN

3CC-B86A DRY TOAER

ISOfjATI04
A XNLET HEADER

VALVF.

OPEN

3CC-887A

3CC-888A

3CC.-B89A

3CC-890A

3CC-J391A

3CC-B92A

3CC-B93A

394A

DfiY TOf'E'ER A I'lET HEAI)KR

ISOLATION VALVF

D})Y TONER A INLET HEADER

ISOLATION VALVE

DRY TONER A XNl)K'J'EADER

ISOLATION VALVE

DRY TO'rlER A INLET HEADER

ISOLAT lON VALVE

DRY TOi<ER A INLET DISCHARGE

ISOLATION VALVE

DRY TOMKJf A:lNLET DISCHARGE

ISOLATION VALVE

DRY TONER A INLET DISCHARGE

ISOLATXON VALVE

f)RY rO~ER A I;JLKT DISCHARGE

ISOLATION VALVE

OPEN

OPEN

OP Efl

OPEN

OPEJJ

OPKrf

OP Kf'J

OPEtJ

S:I.T TP-250 Attachment 8.4.7 Draft 2
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TORl'r'A00 VALVE LINEUP TABLE

fr>E'ER -A

VAl,VE ~O. DESCRIPTION

REQUIRED

POSITXQrl

PERFOR'lED VERIFIED

(I NITTALS) (INITIALS)

3CC-09%A

3CC-U96A

3CC-897A

3CC-B98A

99A

3CC"B1,00A

3CC-B104A

3CC-6238A

3CC 8140A

7CC-V003

7CC V006

7CC-V004

7CC.-V005

~54A

DP Y TO E'ER A IL"LET 0 1SCtiARGE

XSOLATXCi''VE
DRY TO!'E'ER A J "1 ET DZSCH URGE

ISOLATIOll VALVE

DRY TOwER A I'~!IiET DXSCH ARGK

ISOLATZOif VALVF

DRY TO"ER A I~LET DISCHARGE

ISOLA 1'ION V AljVK

DRY TO~ER A (NLET DXSCiiARGK

ISOLATION V Al
Vf'RY

TOVii:P A INLET DISCHARGE

ISOLATION~ VALVE

CCkr HEA'I'XCHAUG ER A IN l i:T

VALVE

CC'ri HEAT. FXCiiANGER A BYPASS

VALVE

CCH !iFAT EXCfihblGER A

DISCHARGE VALVE

CC<v'EADER A ISOLATION TO

TEhfPORAf<Y ?1KAT EXCHANGER

CCA PUr<P A/B SUCTION FROA

TEMPORARY HEAT EXCHANGCR

CCM HEADER 8 ISOLATION TO

TEMPORARY flKAT EXCHANGER

TEMPORARY HEAT EXCHANGER

DISCHARGE ISOLATION VALVE

ACCT RISFR HEADER ISOLAT ION

VALVE

OP

OPEN

OPEN

OPEN

OPEN

OPK(

CLOSED

OPEN

TAGGED CLOSED

TAGGED OPEN

OPEN

CLOSED

OPEN

OPEN

O'XT.-TP-250 Attachment 8.4.7 Draft 2



TORifADO VALVE f Iihr™UP TAHLE

TONER A

VAr VF i'>O ~ DESCRIPTION

REQUIRED

POSITION

PERl'ORifED VERIFIED

(INI;TIALS) ( INITIAfiS)

3CC-B57h

3CC-858A

3CC-853A

ACCT PISER HEADER ISOLATION

VALVF..

ACCN RISER HEADER ISOLATION
VAL'lE

ACC'4 RISER HEADER ISOLATION

OPEN

OPEN

OPEN

3CC-B2SOA

VALVE

ACC'A PU:fP A SUCTION ISOLATION OPE'8

-')288 A

VAf VE

ACCN PU'~P A DISCHARGE ISO! A- OPEN

TI0!'.i V A f. Y E

3CC- TM290A ACCT'i PUXP A FLOW COi!TROf AS IS

3CC-6292A
VALVE

ACC'ji PUMP A Ff OX CONTROL OPEN

7CC-V008

TCC-PV002

7CC-TV001

7'CC-V007

3CC-F2859
3CC-f 284A

TKifPOf<ARY BOILER STKAlf

CO i'iT B 0 L V A I 'lE

TEHPORARY HEATER TEMPERATURE

CONTROL VGLYK

HAKKUP TO SURGE TANK

NET TONIER KQUALIZI'.4G VhliVKS

NKT T04'KR EQUALIZIt/G VAI VES

AUTO

(LATFR)

CLOSED

CLOSED

VALVK Dl'SCHARGE ISOLATION
VALVE

TE'IPORARY HEATER DRAIN VALVE OPEN

SIT-TP 250 Attachment 8.4.7 Draft 2



TOP!!ADO VAfiVK LDIKUP TABf K

TONER 8

VOTE: This is tne valve lineup for the operation of Met Tower B with CCiA

Pump A/8 linen up as Pump l3 and CCw Pump A lined up to carry all 'CCil

heat loads.

VALVE HO. DESCRIPTIOH

REQUIRED

POSITIO!i!

PFRFOR>)ED VERIFIED
(INITIALS) (1'HITIALS)

3CC-F109A/B Ccr'ul<P DISCHARGE tsut ATION TAGGED

VALVE

CLOSED

3CC-F113A/8 CC~! PUbiP SUCTION ISO! ATIOW

VALVE

TAGGED CLOSED

3Cl- F110A/B CCN PU!'P DISCllARGE ISOLATION 'tAGGED

VALVE

CLOSED

3 -F 1 1@A/B CC w PUHP SUCT IO'I

ISOLA

TIO�
"l

VALVE

TAGGED CLOSED

3CC-B108A/8 CC'~l PUl~P A/8 SUCTION ISOLA-
TIO'l VAf VE

TAGGED CLOSED

3CC 11 1 A/8 CCA PU!iP DISCHARGE ISOLATION TAGGED OPEN

VALVl",

3CC-115A/8 CCW Pu hP SUCTION ISOLA TIOll
VALVE

TAGGED OPEN

3CC-11? A/8 CCM PU!3P DISCHARGE ISOLATION TAGGED OPEN

VALVE

3CC-1 16A/B CC'~ PUNP SUCTION ISOLATION TAGGED OPEN

3CC-B1188

3CC 81078
3CC'-8203B

VALVE

CCH PU" P A DISCHARGE V ALVE

CCW PUt4P 0 SUCTION VALVE

DRY TOli!ER 6 IllLET ISOLATION

CLOSED

CLOSFD

OPEN

2620
VALVE

DRY TO'~ER 8 BYPASS ISOLATION CLOSFD

VALVE

SIT TP-250 Attachment 8.4.8 Draft 2





I'f "'.Ah I '/AI V>',! 'KUP TAHOE

TO'+ .'R 8

VALVE IO ~

3CC-8718

3CC-8728

3CC"8738

3CC-8748

3 8758

3CC-8768

3CC-8778

3CC-8788

3CC-8798

3CC'8'08

DESCBII IIfI,!

DRY TO 'I B 8 1'll FT 'I4'ADER

ISOLA>vnr.' Ai,VE

DRY TO'viKB 8 I'iiE"l'IEAI'ER

ISOLATION". VAI. VE

DRY TO(" EB 8 I "ALE I.'IEADEB

ISOl,ATION VALVE

DRY TO'PEP 8 I"ILET HEADER

ISOLATION VAI>VE

DRY T(INER 8 I.')LET iiEADER

ISOLATION VALVE

DBY TO'ri r R I I",if>ET HEAOKB

ISOIiATIQN VALVE

DRY TO; ER R Ilif,r'.T IIEADKR

ISOLATTOII VALVE

DRY TO'(ER 8 1 ILET HEADEP,

ISOLATION VALVE

DBY TONER 8 IWI KT HEADER

ISOIiATION VALVE

DBX TO'dEB 8 I'MI FT, HEADER

REOiJIBI:.D

POSTTIOh

OP Eri

OPEN

OPECJ

OPED

OPEu

0 PE ri

OPEH

PERFORMED VERIFIED

(lrIITIALS) (IIITIALS)

3CC-n'616
ISOLATIOrl VALVE

DRY TO>NEB 8 IDISCHARGE HEADER OPE,'I

3CC-8628

3CC-8638

r4O

ISOI AT ION VAI VK

DRY TONER 8 DISCHARGE HEADER

ISOLATION VALVE

DRY TUI~'KB 8 DISCHARGE HFADER

ISOLATIOi> VALVF.

DRY TO'RER 8 DISCHARGE HEADER

ISOLATIOI'I VALVE

OPEYt

OPEN

OPEi4

SIT-TP-250 Attachment 8.4.8 Draft 2



TQR'lADf3 VALVE LINKUP TABLE

TO<FP 8

VALVE NO ~ DESCRIPTION

REOUi'RED

POSITIO'l
PERFOR'lf;:D VERIFIED

( I".IT fAf 8 3 ( (N ITlAfiS )

3CC-8658

3CC-8658

Of? Y T04!ER b D ISCHARGE i>EADEi?

ISOLATIflN VALVE

DRY TOi>/ER 8 DISCHARGF. HFADER

0 Pi".i4

OPEN

3CC-8678

3CC-8688

698

3CC-8708

ISOLATIO,"'ALVE
DRY TONI'. 8 DISCHARGF HEADER OPED

ISOLATION VALVE

DRY TO'rtER 8 DISCHARGE HEADER OPEN

ISOLATION VALVE

DRY TOILER 8 DISCHARGE HEADFR OPEN

ISOLATION VALVE

DRY TO!'E'ER 8 DISCHARGE HEADER OPEN

3CC-81058

3CC-82398

3CC-81418

7CC-V004

7CC-V006

7CC-V003

7CC-V005

+SSB

ISOfzATIOh VALVE

CCN HEAT FXCHANGKR 8 INf KT

VALVE

CCM HEAT EXCHANiGER 8 BYPASS

VALVE

CCkf HEAT EXCHANGER 8

DISCHARGE VALVE

CClii HEADER 8 ISOi ATION TO

TEMPORARY HEAT EXCHAiVGKR

CCii PUNP A/8 SUCTION FROM

TEt'PORARY HEAT EXC!iANGER

CCW HEADER A ISOf ATIOt< TO

TEMPORARY HEAT EXCHANGER

TEMPORARY HEAT EXCHANGER

DISCHARGE ISOLA1'ION VALVE

ACC'tl RISER HEADER ISOLATION
VALVE

CLOSED

OPEN

TAGGED CLOSED

TAGGED OPEN

CLOSED

OPEN

OPEN

SIT. TP-250 Attachment 8.4.8 Draft 2





f'OR'<ADO VALVE LI!lEUP TABl E

TO~ EB 6

VALVE 'le DFSCR IP'fION

REQUIRED

POS ITI(lN
PEBFORHFD Vl'.RIFIED

( INITIAf<S) ( I!EXTIALS),

3 CC- f35 68

3CC-R598

3CC-8608

>~CC.v RISI.P '-lEADEB ISOLA'l'IOk

VAf;VE

ACCT( RI SFR !iEADEB ISOLATION
AT VPE

ACCT'l RISER HF.ADEE< ISOLATION

OPEN

OPEil

OPEN

3CC «3261 s3

VALVE

ACC!". PUffP 0 SUCTION ISO( ATION OPEbl

3 2898

3CC-r~29iB

3CC-02938

3CC-i 285l3

3CC-F284A

YALVE

ACCtil PU.'1P 9 f)ISCHARGE ISOLA-
TION VALVE

ACCT Pfft)P b FLO'A COf<THOL

VAf VE

ACC'4 PUHP 8 F404 CONTROL

VALVE DTSCHARGE ISOLATION

VALVE

E~F.X TO:~ER F.OfjAr.irZIVG VAE,VE

MET TO<a'EB F;QUALIZING VALVE

OPENi

CLOSED

OPEN

CLOSED

CLOSED
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'A'ATERFORD "-
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PROCEDURE NO S I T-T. o4 o f I
ROCEDURK 7'.

ITEM NP, ITEM 4

'

PARAGRAPH

oc 7
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CLEARED

INITIAL

OY I /~ QQ
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