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OBJECTIVE

The object of the test was to perform an endurance test on auxiiiary feedwater
oumps by demonstrating that each pump could run for 48 hours, stopped, cooled,
and run for an extra hour without degradation.

The acceptance criteria was that the bearing temperatures and vibrations of the, -
pumps remain within the design limits, and that ambient conditions’ of the pump

area do not exceed environmental quallflcaﬁlon limits for safety rélated equip-

ment in the area. The parameters of each pump (Flow, head, speed) were also to =
be compared to design operating conditions.

DESIGN BASIS

The auxiliary feedwater system is designed to supply feedwater to the stecam
genexators in case of loss of normal feedwater. This system is also designed.

to keep_ the unit at hot stand by, for a limited period of time, in case of loss

of offsite power. If the offsite power is not restored during hot standby, the
system stays in service until the reactor temperature and pressure is lowered to
a level whnere the residual heat removal system can be put in operation.

Each of the three quick-starting steam turbine driven auxiliary feedwater pumps,
shared by ‘Turkey Point Units 3 and 4, is capable of delivering 600 GPM to the
steam generators between 120 psig. to 1085 psig. at respective rated speed of
320C rpm to 5900 rpm. The auxiliary feedwater pumps are installed such that
cach supplies auxiliary feedwater to either Unit 3 oxr 4, with any qlngle pump
supplying the total feedwater requirement of eithexr unit.

ENDURANCE TEST

The endurance test of the .auxiliary feedwater pumps at Turkey Point Plant was
conducted between May 17 and June 23, 1980. The test was performed in accoxdance
to special test procedure ST-80-04. Copies of completed test procedure, flow
diagram, graphs of anbient temperatures and bearing temperatures versus elapsed
time are attached.

The following is a brief description of the test method:

1. Each auxiliary feedwater pump was individually run for 48 houxrs. The
First 2 hours at 600 GPM and 5900 rpm, and the remaining 46 hours at a
lower flow (150 GPM) and a speed that the pumps normally run to deliver
this flow to steam generators. The pump was then stopped, restarted
after cooldown, and run for one hour at a speed set by the governor )
controls to deliver 600 GPM to the steam generators. The entire test
was conducted with flows to Unit 3 steam generators. The developed
heads of the pumps at low flow (corrected foxr the speed of 5900 xpm),
and at design flow were expectably close to the manufacturex's curve.
The developed heads of the B and C pumps were almost the same, while
that of the A pumps was about 50 psi. lowexr than B and C. '

A summary comparison of relevant parameters is listed below (mini-
recirculation valve was closed when the pumps were being tested at
design-flow):




Pump . Speed Flow ) Head
{xpm) (GPM) (Psi)
A 5900 600 1122.4
B 5900 600 e
c : 5900 - 600 1171 "
design (3200-5900) 5900 600 - 1201

2. The vibrations of the pumps were measured horizontally and vertically
at the pump inboard and outboard bearings. The vibration of the drivers
were measured horizontally, vertically, and axially at their inboaxd and
outboaxd bearings. All vibrations were measured by use of a calibrated
vibrometer, and the values obtained were satisfactory.

3. The bearing temperatures of the pumps and the drivers were measured at
their respective inboard and outboard bearings, by use of a calibrated
contact pyrometer. The values obtained were satisfactoxy.

4. BAmbient temperatures was determined by use of the same calibrated pyro-

. meter in the 'general vicinity of each auxiliary feedwatex pump.

The specifications for the auxiliary feedwater equipment requires them to be
suitable for outdoor installation in an area subject to the affect of severe

sea coast weather: conditions, including hurricane winds, torrential xains, and
high ambient temperature and humidity. Therefore the acceptance criteria for
ambient temperature and humidity for this test was not applicable, and no humidity
data was taken. The ambient temperature obtained during the test was normal and
did not exceed 95F. ’

SUMMARY

A 48 hour endurance test was performed on each auxiliary feedwater pump at Turkey
Point Plant during May and June, 1980, to demonstrate that each could run for

this period without degradation. Copies of completed test procedure, flow diagram,
and graphs of ambient and bearing temperatures versus elapsed time are attached.
Each pump was run at 600 gpm and 5900 rpm for two hours, and at 150 GPM and a speed
that punp normally.runs to deliver such flow to steam generatoxs for the remaining
46 hours. After runhing.‘for 48 hours, the pump being tested was stopped, cooled,
restarted and run for one hour at 600 GPM and normal speed.

The developed head for the deliverxed flow of the"pumpsmwere expectably close to

the manufacturer's curve, with the developed head by the A pump being approximately
50 psi. lower than B and C pumps. The values obtained for vibrations and bearing
temperatures for the pumps and drivers were satisfactory. The ambient temperature
of the area was not severely affected by the pump run, and it never exceeded 95F
during the entire test. An acceptance criteria for humidity and ambient temperature
(due to qualified equipment for severe weather conditions, required by the original
specification) was not- applicable, and humidity was not obtained ‘duxing the test.
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FLORIDA POWER AND LIGHT COMPANY
TURKEY POINT UNITS 3 AND 4
SPECIAL TEST ST-80-04
MAY 15, 1980

Title: |
AUXILIARY FEEDNATER‘PUMPS — ENDURANCE TEST ‘ . 7 »

2.0 Approval and List of Effective Pages:

2.1 Approval: '
Reviewed by Plant Nuclear Safety Committee: 80-26
and Approved by Plant Manager - Nuclear:__5/15/80

2.2 List of Effective Pages:

Page Datg Page Date Page Date Page bate
1 5/15/80 b 4 - 5/15/80 7 5/15/80 10 5/15/80
2 - 5/15/80 5 " 5/15/80 8 5/15/80 11 5/157/80
3

5/15/80 6 5/15/80 9  5/15/80 12 5/15/80

3.0 Purpose and Discussion: _ . .

3.1 Purpose:

This procedure provides instructions for performing a 48 hour endurance test
. on each Auxiliary Feedwater Pump.

3.2 Test Acceptance Criteria:

Test acceptance criteria shall include a demonstration that the pump remain

" within design 1limits, and .that the pump area ambient. conditions of,

temperature and humidity do not exceed environmental qualification Timits

. > for safety related equipment in the room. In addition, it shall be

demonstrated that the pumps can be shutdown, allowed to cooldown,.restarted,
and run for one hour.

3.2.1 Pump flow and head (at design) to be compared with the manufacturer's
curve. s ‘

" 3.2.2 Vibration not to exceed 3 mils.
3.2.3 Bearing temperature not to exceed 160° F (pump) and 180° F (turbinz).

4.0 Precautions and Limits:

4.1 Test only one auxiliary feedwater pump at a_ time to minimize reactivity
addition to the core.




4.2

4.3

4.4
4.5

4.6 -
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Honitor reactor power to ensure that it is maintained at or below 100%
during.this test. o . .

Monitor 'steam generator levels closely when an auxiliary feedwater pump is
started; to ' insure that the steam generator water. level control system.
maintains programmed levels. 4 .

-
-

The auxiliary feedwater pump turbine will trip on:overépeéd at 6500 rpm.

The au;iTiary feedwater pump steam supply valve motors (MOV-*-1403, 140¢,:
1405) will trip on overcurrent. . .

The auxiliary feedwater pump should be stopped by”manually élbsing éhe steam

supply valves (MOV-*-1403, 1404, 1405). As the pump slows down, trip the

turbine overspeed trip valve. Do not allow pump to coast %o a stop before
manually tripping,- as 'damaga may occur to the water Tlubricated pump’
internals. Tripping the pump overspeed trip prior to securing steam supply
may cause safeties to 1ift. . “ -

The operator at the auxiliary feedwater pumps shall remain in the area of

. the auxiliary feedwater pumps and maintain communications with the control

4.8

4.9

4.10

room until all auxiliary feedwater pumps have been reset- for standby
operation. . :

The foliowing interlocks exist in the auxiliary feedwater system:

4.8.1 The auxiliary feedwater pump steam supply .valves (MOV-*-1403,
1404, 1405) open on initiation of safety injection, low low .
level 1in any steam generator, automatic trip of both
feedwater pumps, loss of voltage on both 4160 volt busses, or
manually. ] : ‘

4.8.2 Air to operate the auxiliary feedwater to steam generator.
control valves (CV-*-2816, 2817, 2818, 2831, 2832, 2833) is
- supplied when the steam supply valves (ilOV-*-1403, 1404,
1405) commence opening. o )

-4.8.3 - When auxiliary feedwater pump steam supply - pressure as

. determined by PS-2312, 2313, and 2314 increases to 110 psig,

the auxiliary feedwater steam supply pressure control valves

(cv-3705, 3706 and 3707 respectively) open to supply steam to

the auxiliary feedwater pump turbines at 300 = 20 psig, and

$V-2823, 2824 and 2825 open to supply service water to the
turbine lubg 011 coolers. ~ .

Prior to removing a pump from service, operability of other pumps shall be |

verified.

When a pump is to be put back into service after maintenance it shall be
tested to verify its operability. ' -

5.0 Related System Status:

5.1

The condensate storage tank is available té-iupp]y water ﬁo the auxiliary
feedwater pumps. Condensate storage tank Tevel is in the normal operating
band, and all instrumentation and alarms are operable. . ' .
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' 5.2 The service water system 1is _lined up to supply cooling water to the
auxiliary feedwater pump turbine lube oil coolers. . .

5.3 The 480 volt motor control centers 3A (4A) Tu;bine Area, 3B. (4B) Reactor
Area and 3C (4C) Fuel Area are energized.'. . e

-
. -

6.0 References:
6.1 Operating Procedure 7304.1, Auxiliary Feedwater System - Periodic Test L

6.2 NRC Letter of December 3, 1979, (Subject: Auxiliary Feedwater Pump -
Endurance Test), .Telecopy of January 25, '1980. B

7.0 Records Required:

.. A completed copy of this procedure shall be routed to the Technical Department
. for analysis, and shall be retained after the completion of the analysis.

8.0 Instructions:

fach auxiliary feedwater pump shall be operated for at least 48 hours in
accordance to this procedure. Each pump shall then be shut down and cooled off,
restarted, and operated for an additional one hour. :

INITIALS

25/L4 8.1 Obtain permission from the Nuclear Plant Supervisor and/or Nuclear .
Watch Engineer to start the test. T

establish communications with the control room. The operator shall
remain in the area of the auxiliary feedwater pumps in case there is a

. need to return the pumps back to service immediately. The operator
shall not leave the area until all the auxiliary feedwater pumps have
been reset for standby operation.

’254/; 8.2 Station an operator in the area of the auxiliary feedwater pumps and

44, 8.3 Sufficient instrumeﬁtation shall be available to obtain the data
‘ required to verify that the acceptance criteria have been met. Verify

. calibration for all the instrumentation used. . -

; 254“9‘ 8.4 Perform the following for'each-auxiliary feedwater- pump:

ﬂmm/il_s
Al B ¢

5;ﬁga BAA ‘% 8.4.1 Verify that the service water system is lined up to supply the
auxiliary feedwater pump lube 01l cooler.

sump.

. BI}A X 8.4.2 Verify normal oil levels 1:n the lube o0il sump and governor oil




~INITIALS

\ " A1 B C_ -

| ,7&_@_@_ 5.4.3

§ #H’; - ’

| // i W
O & 8.4.5
/C Wil K * 8.4.6
BA il % s.a.7
G aM x  s.as
Goh il % 849
@.""_’_..Uéﬂ‘__i.. 8.4.10
E&_wﬂi 8.4.11
G_Aiwﬁ/__y_ 8.4.12-
gA [,;;0 % 8.4.13
B il x g.a.14

"Install a manual speed controller on the

* is supplied to the steam generators.

DPELIAL TEOST SI-0U-U%, PAGE &
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Verify that the free blow valve and the inlet valve, outlet

~valve, and the bypass valve around the steam trap associated "

with each auxiliary feedwater pump are open..

Verify that the turbine condensate drain valve and the steam
exhaust line drain valve are cracked open. -

Obtain the. initial data on the.data sheet and record.

Manually trip the turbine overspeed trip valves to the
auxiliary feedwater pumps not being tested. o
NOTE: If a pump has already been tested and now the test is
. being performed on the second or third pump, just

.verify that overspeed trip valves to the pumps not
being tested are tripped. . )

governor and set at
approxjmpte]y 10 1bs air pressure. o

Nuclear Control Center Operator position the valve con%rol
switch for MOV-*-1403, 1404, and 1405 to the open position.

Verify that the position indicating 1ights operate properly.

NOTE:  Monitor reactor power and maintain at or below 100%.

Operator in the auxiliary feedwater pump area verify (for pump
‘being tested) that pump discharge pressure iricreases as .

turbine comes up to speed and that lube 0il and steam supply
pressures are normal. . .

Operator at the pump and Nuclear Control Center Operator, if
any abnormal condition occurs secure the supply steam, then .

trip the turbine.

Muclear Control Center Operator ensure that steam generator

programmed levels are maintained as auxiliary feedwater flow
Decrease load (if
necessary) to balance Tavg and Tref.

In addition to obtaining flows of 200 gpm to each steam
generator, adjust pump speed to 5900 rpm and slowly close -
recirc valve 177 (277, 377) for pump A (B, C) to the
condensate storage-tank. :

Operator in the auxiliary feedwater pump area close the free
blow valve and the bypass valve around the steam trap when the
.Steam supply line has been warmed up and is free of moisture.

Readjust flows and speed to above required values, if
necessary. Maintain the flow at 600-GPM and speed at 5900 rpm

for 2 hrs and record data at specified time interval on the
data sheet.
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CINITIALS
A_ B C

- L)

NOTE:  If complications arise due to condensate reject
problems or any other cause, the flow may be
. decreased. ‘But at the same time during the test,
\ . there shall be two hours of continous 600 gpm f]ow

de11vered to the steam generators.

ﬁﬂﬁ' ﬂl’ X 8.4.15 After 2 hours of operat1on, reduce>the f]ow to 150 gpm and

reduce the speed to where the pum developed discharge pressure

- is approximately 125 psi above the steam pressure. HMaintain"
the flow and speed for the remaining 46 hours and record data
at spec1f1ed time interval on the data sheet. -

£AA %t‘A ¥ 8.4.16° Operator at the auxiliary feedwater pump area open recirc
: s jva]ve 177 (277 377) from A (B, C) punp to CST. ‘

25&” ) 4&;' ¥  8.4.17 Nuclear.Control Center Operator close MOY-*- 1403 1404 and
N ' . - 1405 to stop the steam supply. Operator at the aux111ary

- feedwater pump area stop the o?erat1ng Bumg by manually s
tripping the overspeed trip valve (as MOV-1403, 1404, and 1405 .

uclose)

BY ¥ £ 8.4.18 Open the free blow valve and the bypass valve around ‘the. steam.
\ : ) - > trap. . :

o
»

ﬁﬁﬂ- 2> % 8.4.19 Operatof at the auxiliary feedﬁater,pump area reset the
. K overspeed-trip valve on the pump to be tested next. Leave the

overspead trip valves to the pumps not being tested in the
trip position. .

¥ & K 8.4.20 Complete steps 8.4.1 through 8.4.17 for the rema1n1ng
. auxiliary feedwater pumps.

~f9%§ 4 % 8.4.21 Disconnect the manual spsed contro]]er and return to original
. connection. ‘

* Yo o 8.4.22 "A]low the pump(s) to cool dovn unt11 pump tenperatures ‘reduce
B - to within 20° F- of their values at the 'start of the 48 hour

test and at Teast 8 hours have elapsed. Record the required

data then restart the pump. WAssure the pump delivers 600 gpm
within. 3 minutes.

Tine to deliver flow:
A Pump: ¥ .7 B Pump:__ X% . " C Pump: ¥

Operate.ithe pump in this mode for one hour and record thea
spec1f1ed data .after the hour is up.

NOTE 1 Free blow valve and the bypass valve aiound the -:';
'steam. trap are to be closed during the pump run and
open after stopping the pump.
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INITIALS
A B G

14

NOTE 2:  This step may be performed before step 8.4.19.
Disconnect the manual speed controller and return
to original connection before .performing this step.

aé 3¢ X 8.4.23 MNuclear Control Center Operator and Operator at auxiliary
.- : feedwater area stop the pump per step 8.4.17. - -

* * »  8.4.24 'Nuclea} Cohtro] Ceﬁter Operator reset HC-*-2816, 2817, and .
. 2818 to zero 50 percent valve position. ) . v

* i- ¥ 8.4.25 "Reset all the auxi]iany feedwater overspeed trip valves, and
- leave the system ready for standby operation..

% _# X 8.4.26 A second operator is required to verify that all the pumps*
recirculation valves are open, the overspeed trip valves are
reset, the free blow valves and the bypass valves around the
steam traps are open, and the system is ready for-standby
operation. Initial upon verification.

) kK<t 8.4.27 Notify the Shift Supervisor upon completion’ of the test. (

Ve The aglin 1 Yo o Hha o b ot <

K ) 13:12“ Aene 6ﬁff:;» he P hr G for- all
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Auxi]iary Feedwater Pump "A" .
Pump Start Time: [:YS AN] 5/7 50
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-

DATA SHEET

1
5/15/80

-~ 4

-SUCTION -

TOTAL FLOW (GPM)| DISCHARGE
AMBIENT SPEED FI- -1401 s/iz/s] * PRESSURE PRESSURE - |pPunp .
DATA TEMPERATURE (F). (RPM) ;3pa | FI- -1457 5/n3/5d - (PSIG) (PSIG) TOTAL JINITLALS
SET INST. NO.:ALNoZ D¢} INST, NO, : Qewtado| FI- -1458 S /19/9|GAGE NO.: Jo¢S | PI-1429 STATIC “
CAL. DATE: (2/s/7 |CAL. DATE:7er/36 |CAL. DATE: st CAL. DATE:4-(P-80|CAL. DATE:z/zé/Vo HEAD )
INITIAL 23 0 o /3 i - — =7
AFTER START 9 5900 G00 /2-S /140 e WY
HOUR 2 A 5900 Loo /77 /10 )22-3]  RAA
HOUR 4 &2 #9200 /S0 /7.2 . 278 8558l _€eqds
HOUR 8 a8Y $Y775 /50 /70 875 8% | JH
HOUR 12 L6 Jr00 /50 /&/ fon 8817l Jn
[fOUR 16 1A 4760 /S0 /P.0 gL 206.5| JH
HOUR_20 57 4 799 (5O _42C g0 8s2.¥\ 244 -
HOUR 24 1A ¢/ 760 it /72 F p24s 85722 BAA
HOUR 28 g5 9700 /50 (2. 875 8SLl BAH
HOUR 32 g8Y 7650 /g0 2 L g30 812 JH
TTOUR 36 78 /709 /50 /2.6 g30 8329 _JH
HOUR 40 Je Y700 /50 62 230 93.8 JH
IOUR 44 gb 909 /0 x> 325 352.3
HOUR 48 44 Y209 5o (7L 828 852.¢ %:
Cooled )
. hour
after stop
RESTART ‘ .
1 Hour after T )
restart ) ; .
The specifications for the AFW pumps require them to be suitable for outdoor installation in an area subject to the

affect of severe sea coast weather conditions including hurricane winds and torrential rains, high ambient temperature
and humidity.
and no humidity data was taken.

Data Reviewed by jz%?'/Zl’ﬂééfié;?af*””—"/ﬂﬂﬂﬂ-———~‘\\\\

Therefore, the acceptance criteria for -ambient temperature and humidity for this te

st is not applicable,

Date. S‘//Af/gow
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DATA SHEET.

Auxiliary Feedwater Pump “A"

ST SUPP. ViBRATION (Mils) BEARING TEMPERATURE (F)

MAIN STEAM PRESS. INSTR. NO.: Z20 308 INSTR. NO.: ALNOR D&
PRESS. (psig)] TEMP. |(PSIG) ° | CAL. DATE: 2/z/[30 CAL. DATE:_ /zézézz_ LUBE OIL oo
DATA PI-1416 (F) PI-3705 PUMP TURBINE PUMP TURBINE PRESSURE }INITIALS .
SET . CAL. STEAM 1CAL. INB. |OUTB.|INB., [OUTB. ' COOLER DISCH. ) ’
DATE::&/z&/yo TABLE IDATE:<i2-80 H| V| HI V| HI Vi Hl V] AJINB. |OUTB.|INB. |OUTB.| > 15 PSIG
INITIAL 950 5/0-% Y 35| 43[3 1ola7]h ] as]-] 34 | g4 |88 88 [7) BHAA
AFTER START 730 507.7 sy b |.s517 |-yel.s2]gyl-sS]-5 35| /00 | /o2 | /O | /6 22 - BAA
20 Min 230 $07.7 35S |.s5| ¥ -es|-3Yl.52].95]-S |-451-35| Joo | /o | loY | /G 22 Baf
40 Min 230 - | $07.9 2 |-sy].62]-L8)ashye]. s sUYS|.35] Lo | /02 | yo¥ | /¥ 2.2 BAA
60 Min 230 5072-2 35S |6 |-¢fl-Cl3Ll S|yl S| ysl.25] /o2 | fo3 | foo | /¥ 2z BAE |
HOUR 2 730 507.7 355 |-b |-L7]-LR].35].yLl. Y0 y3l Wol-3 | 00 | 00 | fO2 | HE 22 BAA |t
HOUR 4 750 S5/0.3 35S |-S|-7146{-30l-cal. 2| ¥ |35 /oo | foo | 77 | 45 zz ‘£43S,
HOUR 8 295 s/0-] 3sg sy1-8 |65 ]-3¢]-¥51 1813 |-25]:301 9¢ | 25 | /03 | 48 22 JH
HOUR 12 795 5/9.) 2.0 g21/-0[-7 | ¥l .2 | L] 25|51 92 | 97 | ro2 | y27 22 JH
HOUR 16 250 $/0-% a5 lyclrol. 7Pl . 2lylaals{ 97 | 95 97 | /S 22 JH
HOUR 20 750 <I0.9 2o |-§f| 95 Ls]-3¢] -2 2]l 18] 2s] 92 | 99 oo | /S | 22 RAA
HOUR 24 750 /0. 3o |syl-as].ts] 3512y l2s]-8]25| 9¢ 197 | 92 /7 22 BAA
HOUR 28 750 . <lo-¥ 360 s2] o] (622l 22 rgl.28] -2 28] 95 | 75 | 72 V/s 22 | BN i
HOUR 32 250 S/0.¥ 260 |st|-75|-bTl3el-es) Sl 3v| 24311 78 | 97 | oo | HS | 22 JH . .
HOUR 36 250 $/0-3 360 |-5bl-2 165yl 291413130\ #4-3¢) /00 |77 |2 |\ 4 | 22 JH "1 .y
HOUR 40 7350 </o0.3 360 |.yql.3 Fez|-y/|-2q-22]e]-2|35] 93 |99 1/92 | /72 22 JH
HOUR 44 750 £]0.9 360  |.oc| W71 3y) 2] /5] -3 ke ].38] 22 272 V2 (/WS | - 22 BAA .
HOUR 48 750 $10-3 . 3¢0  |.50)F | Hlzc| 23l SeM3)| 93 | F€. | P //f . Z* BRA
Cooled ) .
hour . - S i
after stop )
RESTART
1 Hour after
restart

Data Reviewed by. _ :/5,'14 7/2,0//’——\ - Date 67/7//570

n.,
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DATA SHEET

Auxiliary Feedwater Pump "B"

Pump Start Time:

’ TOTAL FLOW (GPM) SUCTION DISCHARGE
AMBIENT " SPEED FI-’-3 -1401 s/r3/z _ PRESSURE PRESSURE PUMP
DATA TEMPERATURE (F). | - (RPM) ys38A | FI-3-1457 s/3/ (PSIG) - (PSIG) TOTAL INIT.S
SET INST, NO.:ALNER DI INST. NO.: Gen Byde| FI-3-1458 5-/y/30lGAGE NO.: /048 | P1-1430 STATIC :
CAL. DATE:IZKI?j CAL, DATE: z/%l/yo CAL. DATE: S CAL. DATE: ¥, 72/vo|CAL. DATE:?f/&G/é’d HEAD .
THITIAL .\ 33 ) Jé) (27 - - L2
AFTER START 86 ) . &900 H00 /7 . /!l 20 /S3 1 EAN
HOUR 2 V 58 <G00 £00 I¥) /I g0 VAN
HOUR 4 93 £/800 /<0 /Yy 200 28/ EAD
HOUR 8 90 < <800 /SO /25 400 __ - v 1A 22V A
HOUR. 12 423 Y750 /§0 : /2.3 580 2ez2.2l  ZAA
_HOUR 15 90 %200 JAXS /2.7 Y725~ g5¢.3| AR
HOUR 20 27 4 230 /L0 9.2 el 5.2 BAA
HOUR 23 23 Y 700 /(0 [2.5 W lel 8578\ fepiZ-
HOUR 28 90 Y220 1C0 /7.0 g£30- 1 %62-2] EAD
HOUR 32 93 /60 /50 ’ /Y.0 . ygo - oz EAD
- HOUR 35 8L 4 pov J{x?) /6.5 700 78351 EAD
HOUR 40 8¢ Y9235 7C0 /9.5 728 707.5 wﬁ
HOUR 44 - ;
HOUR 43
Cooled
L hour
- - +|_after stop.
« | RESTART
o 1. Hour after
] restart

The specifications for the AFW pumps require them to be suitable for outdoor insta]la-tion in an area subject to the affec
of severe sea coast weather conditions including hurricane winds and torreatial rains, high ambient temperature and
humidity. Therefore, the acceptance criteria for ambient temperature and humidity for this test is not applicable, and n

hunidity data was taken. j . / /
. * - = ¢
Data Reviewed by g /,‘/ e - . Date® © 2/ @0

oo




Auxiliary Feedwater Pump “"B"

SP‘-"‘U\L TEST ST-80-04, PAGE 10
AUXILIARY FEEDNWATZR PUMPS - ENDURANCE TEST

DATA SHEZ

* 5/15/8¢

TSTH SUPP.

BEARTNG TEMPERATURE (F)

VIBRATION (Hls)
. MBAIN STEAM PRESS. INSTR. HO.: "'Zb 306 INSTR. HO.:Alnor D.;,a,‘,
PRESS.(psig)| TEMP. {(PSIG) | CAL. DATE:_ z3-—80 CAL. DATE: y2-¢-79 LUSE OJL
DATA o1-1417 (F}) P1-3706 PUMP TURBINE PUMP TURBINE PRESSURE  |INITIALS
St CAL. STEAM [CAL. ;{zc/pJINB’ QUTB. | INB. |OUTB. ' i -COOLER DISCH.
DATE: :'—/;6/?0 TABLE |DATE:? HI VI HY v HI Y] HI v] AJINB. |OUTB.|INB. JOUTB.} > 15 PSIG
__INITIAL 7s0 5/0-9 0 aSt.2 {3 [ lis|oy i+l 11 [l 8/ | 8¢ | /oo | /00 0 A7
AFTER SuCRf } 7250 0.9 350 a9 1357 131-C 22} 12| 02 | 202 | yy2 | y72- /9 EAD
10 Hin : Y5 <70 30 (P30 -7 Y31 Slastcl o3 | /o6 | y3 | w2 /9 EQD
3 Min ! Y5 S04 SO |7 |35]-L)-351s%1- 261 Y Lo2asi-y | /oY | [of [T 20 EQAD
50 Min 150 $710.% 350 L5 vsiesyi3 L [y Llgst-y| 700 | o2 | s09 | /10 20 EA0
HOUR 2 750 0.8 350 |-Lp YA Ys|-281-vS136]-Sei-4 Lygl 00 | 04 | jog 1110 20 EAD
_HOUR 4 i 220 5/3.8 350 _|.so]-301-90i-2|-201./C1-F ['2|-7| 97 | /o2 | /oG |/98 17 Eap
MUR 8 950 <H.Y 35S0 |-¥0]-30]'501-3 [-20]vo|-3 |t31-y | 99 | r02 | /0S | /of /¥ - LADE
HOUR 12 750 s/0-% 350 W0 23 352112 v1.31-2 13| /oo 102 1 /07 | 4l ya's \ BAA
HOUR 15 i 75s” si.E 350 |-yo'-22.3v]-251-2 |23 2|3| /00 | /0 | 109 | /3 /9 A
HOUR 20 1 78¢ S-S 350 |-.y0].2% 301201281181 3121 -2| 97 | /¥ | 07 | /[o7 /8.5 LAY
HOUR 24 i 75¢ SS 350  |-3pl-z5)-251-367 - 191-7¢#1-39.181-3] 92 1 99 | 708 | s0¢ 795 WAL
THIOUR 28 i 7S¢ SI.s 350 3512028125 BBl y91-3 1161 -3 | 702 1 108 | IS | 1[7 /9 EGD_.
THOUR 32 I 25y WS 350 |-251°20]-30|°251-2 |/51 -3 1-151.3 | 1021 s09 | 1S 117 /5 )
HOUR 35 i 770 s/3-3 3so  |-31-20[-30].20| i-i<| -5 3] 29 | s03 | 47 L US /3 EAD
HOUR 40 { 770 $/3.8 | 350 -3 l.20.3812¢) il 2| -3 1@l | o2 | 708 | 1 s /2 WA
|_HOUR 44 . ' i ’
HOUR 48
Cooled
hour
after stop
RESTARY
1 Hour after
rastart s . )
Data Reviewed by 2 %/y __ Date & '3///,?0 d
' ’ o T ‘ /o )
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AUXILIARY FEEDHATER PUIPS - ENDURANCE TEST

DATA SHEET -

Auxiliary- Feedwater Pump "C"

Pump Start Time:,

T o TOTAL FLOY (GPM)] ~ SUCTION ) DISCHARGE . - . i
o AMBIENT - SPEED FI- -1401 PRESSURE PRESSURE PUHP - 5,
DATA TEMPERATURE (F) - (RPM) FI- -1457 ‘ (PSIG) - ~ (PSIG) TOTAL |I4grTAL!
SET INST. NO.: INST. NO.: - FI- -1458 GAGE NO.: PI-1431 - |STATIC

CAL. DATE: CAL., DATE: . CAL. DATE: CAL. DATE: _|CAL. DATE: . ... |HEAD

INITIAL i - _ L ‘

AFTER START
HOUR 2
HOUR 4 . ' - ‘ 1 N
HOUR 8 . ) . L _
HOUR 12 ’ A ‘ ] L i ,
‘HOUR 16 . : ) : ‘

[HOUR_20 )
HOUR 24 . ] , . ]
HOUR 28 1 , S —
HOUR 32 - B _
HOUR™36 ‘ J
HOUR 40 - , .
HOUR 44 ~ - - T .
HOUR 48 T N A M BN, N
Cooled : - . - '
* hour
- e = “- | after _stop
o= o oo = I-RESTART

«:> .- < “|1°Hour after| .

restart - - , . _ _ , .

The specifications for the AFW pumps require them to be suitable for outdoor installation in an area subject to the af’

of severe sea coast weather conditions including hurricane winds and torrential rains,-high ambient temperature and
humidity.” Therefore, the acceptance critéria for ambient temperature and humidity for this test is not applicable, an

" humidity data was taken. ‘ . S : )

*

“ Data Reviewed by R ‘: P I :, _ .o L Date
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: * _’ . AUXTLIARY, FEEDUATER PUMPS = ENDURANCE TEST

DATA_SHEET

Auxiliary Feedwater Pump "C"

: STM SUPP.| VIBRATION (Mils) =~ BEARING TEMPERATURE (F)|
MAIN STEAM PRESS. INSTR. NO.: INSTR. NO,: . . ,
. : PRESS.(psig)| TEMP. |(PSIG)_ CAL. DATE: =~ " .| CAL. DATE: : LUBE OIL : ‘
Lo DATA .| PI-1418 | (F) PI-3707 ~ . PuMP TURBINE PUMP . " TURBINE PRESSURE | INITIAN
: SET CAL. STEAM [CAL. . |INB. |OUTB.|INB. {OUYB. ' COOLER DISCH.
DATE: TABLE |DATE: CH] VI H) V] HE VYL H) Vi AJINB. |OUTB.{INB. |OUTB.l. > 15 PSIG

INITIAL

AFTER START
20 Min

40 Min

60 Min
HOUR 2
HOUR 4
HOUR 8
HOUR 12
HOUR 16
HOUR 20
HOUR 24 5 . : j ] -
HOUR 28 ) : i 1 . , ' .
HOUR 32 . _ , ‘ .
HOUR 36 , -

HOUR 40 B . .
JHOUR 44 . ] o b
- HOUR 48.. 1 . . . e
raies Cooled

hour
: after stop
- RESTART

* 7 < 11 NHour after
restart

Data Reviewed by . . — ‘<_~;4 e Date
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’ ' FLORIDA POWER AND LIGHT COMPANY
: TURKEY POINT UNITS 3 AND 4
SPECIAL TEST ST-80-04
JUNE 4, 1980

1.0 Title:
AUXILIARY FEEDWATER PUMPS - ENDURANCE TEST
2.0 Approval .and List of Effective Pages:

2.1 Approval:
Change Dated __6/4/80 Reviewed by Plant Nuclear Safety Committee: 80-33

and Approved by Plant Manager - Nuclear: 6/4/80
2.2 List of Effective Pages:

Page Date Page Date Page Date Paée - Date

1 6/4/80 4 6/4/80 7 6/4/80 10 6/4/80
2 6/4/80 5 6/4/80 8 6/4/80 11 6/4/80
3 6/4/80 6 6/4/80 9 6/4/80 12 6/4/80

3.0 ‘Purpose and Discussion:

3.1 Purpose:

This procedure provides instructions for performing a 48 hour endurance test
on each Auxiliary Feedwater Pump.

(A
-
N

Test Acceptance Criteria:

Test acceptance criteria shall include a demonstration that the pump remain
within: design Tlimits, and that the pump area ambient conditions of
temperature and humidity do not exceed environmental qualification limits

- for safety related equipment in the room. In addition, it shall be
demonstrated that the pumps can be shutdown, allowed to cooldown, restarted,
and run for -one hour. .

3.2.1 Pump flow and head (at design) to be compared with the manufacturer's
curve. . ’

3.2.2 Vibration not to exceed 3 mils.
3.2.3 Bearing temperature not to exceed 160° F kpump) and;180° F (turbine):

4.0 Precautions and Limits:

4.1 Test only one auxiliary feedwater pump at a time to minfmize reactivity
addition to the core.

TSy Sw mem g VN ACmmane w e et T EA




4.2

4.3

4.4
4.5

4.6

4.8

4.9

4.10

" 6/4/80
SPECIAL TEST ST-80-04, PAGE 2 :
AUXTTIARY FEEDWATER PUMPS - ENDURANCE TEST

‘Monitor reactor power to ensure that it is maintained at or below 100%
during this test.

Monitor steam generator levels closely when an auxiliary feedwater pump is
started, to insure that the steam generator water 1level control system
ma1nta1ns programmed levels. :

The auxiliary feedwater pump turbine will trip on overspeed at 6500 rpm.

The- auxiliary feedwater pump steam supply valve motors (MOV-*-1403, 1404,
1405) will trip on overcurrent.

The auxiliary feedwater pump should be stopped by manually closing the steam
supply valves (MOV-*-1403, 1404, 1405). As the pump slows down, trip the
turbine overspeed trip valve. Do not allow pump to coast to a stop before
manually tripping, as damage may occur to the water lubricated pump
internals. Tripping the pump overspeed trip prior to securing steam supply
may cause safeties to lift.

The operator at the auxiliary feedwater pumps shall remain in the area of
the auxiliary feedwater pumps and maintain communications with the control
rocm until all auxiliary feedwater pumps have been reset for standby
operation. This operator is also to trip the pump (upon the Nuclear Plant
Supervisor or Nuclear Watch Engineer request) if the operating unit trips.

The following interlocks exist in the auxiliary feedwater system:

4.8.1 The auxiliary feedwater pump steam supply valves (MOV-*-1403, 1404,
1405) open on initiation of safety injection, lTow low level in any
steam generator, automatic trip of both feedwater pumps, loss of
voltage on both 4160 volt busses, or manually.

4.8.2 Air to operate the auxiliary feedwéter to steam generator control
valves (CV-*-2816, 2817, 2818, 2831, 2832, 2833) is supplied when the
steam supply valves (M0V-*-1403, 1404, 1405) commence opening.

4.8.3 UWhen auxiliary feedwater pump steam supply pressure as determined by
pS-2312, 2313, and 2314 dincreases to 110 psig, the auxiliary
feedwater steam supply pressure control valves (CY-3705, 3706 and
3707 respectively) open to supply steam to the auxiliary feedwater
pump turbines at 300 * 20 psig, and SV-2823, 2824 and 2825 open.to
supply service water to the turbine lube oil coolers. : .

Prior to removing a pump from service, operability of other pumps shall be

verified.

When a pump is to be put back into service after maintenance it shall be
tested to verify its operability.

5.0 Related System Status:

Few e @ amanp— ——

5.1

The condensate storage tank is aQai]able to supply water to the auxiliary
feedwater pumps. Condensate storage tank level is in the normal operating
band, and all instrumentation and alarms are operabie.

- Y i = - R AT m——— ARG N Wl VE W et Sy aves Wb 0 B el N n———————— S - e
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. . Q SPECIAL TEST ST-80-04, PAGE 3
AUXYCIARY FEEDWATER PUMPS - ENDURANCEPTEST

'y )

5.2 The service water system is lined up td supply cooling water to the
auxiliary feedwater pump turbine lube 0il1 coolers.

5.3 The 480 volt motor control centers 3A (4A) Turbine Area, 38 (4B) Reactor
Area and 3C (4C) Fuel Area are energized. D -

6.0 References: “ N

“ 6.1 Operating Procedure 7304.1, Auxiliary Feedwater System - Periodic Test

6.2 NRC Letter of December 3, 1979, (Subject: Auxiliary Feedwater Pump -
Endurance Test), Telecopy of January 25, 1980.

7.0 Records Required:

A completed copy of this procedure shall be routed to the Technical Department
for analysis, and shall be retained after’the completion of the analysis. .

8.0 ‘Instructions:

Each auxiliary feedwater pump shall be operated for at least 48 hours in
accordance to this procedure. Each pump shall then be shut down and cooled off,
restarted, and operated for an additional one hour.

INITIALS

_§§}§§§__ 8.1 Obtain permission from the Nuclear Plant Supervisor and/or Nuclear
Watch Engineer to start the test. -

_S5.2<, 8.2 Station an operator in the area of the auxiliary feedwater pumps and
establish communications with the control room. The operator shall
remain in the area of the auxiliary feedwater pumps in case there is a
need to return the pumps back to service immediately. The -operator
shall not leave the area until all the auxiliary feedwater pumps have
been reset for standby operation. This operator is also to trip the
pump (upon the Nuclear Plant Supervisor or Nuclear Watch Engineer
request) it the operating unit trips.

é::iQ"f;_ 8.3 Sufficient instrumentation shall be available to obtain the data
required to verify that the acceptance criteria have been met. Verify
calibration for all the instrumentation used. :

EEF%! ) 8.4 Perform the following for each auxiliary feedwater pump:

INITIALS ﬂ
A B ¢ :

K BHA SRS 8.4.1 Verify that the service water system is lined up to supply the
. auxiliary feedwater pump lube 0il1 cooler.

Y

3 8HA SRS 8.4.2 Verify normal oil levels in the lube 0il sump and governor oil
sump.




® SPECIAL TEST ST-80-04, PAGE 4. o
AUXILIARY FEEDWATER PUMPS - ENDURANCE TEST

6/4/80

INITIALS
B C
XL«/‘@V 8.4.3
/ )
}Hlj/@mj’ 8.4.4
294 il 8.4.5

'&L({‘/“/’ \/8.4.6

B Wit 8.4.7
200 341 s.4.8
B4 pll~ 8.4.9

1 BAA il 8.4.10

| B ¥ st

504 il 8.4.12

___ A8 (il -8.4.13

____@_A_gg?_/ 8.4.14

.....

-exhaust line drain valve are cracked open.

NOTE:

switch for MOV-*-1403,

NOTE:

Verify that the féee blow valve and the inlet valve, outlet
valve, and the bypass valve around the steam trap assoc1ated
with each auxiliary feedwater pump are open, .

VYerify that the turbine condensate drain valve and the steam

Obtain the initial data on the data sheet and record.

Manually trip the turbine overspeed trip valves to the
auxiliary feedwater pumps not being tested.

If a pump has already been tested and now the test' is
being performed on the second or third pump, just
verify that overspeed trip valves to the pumps not
being tested are tripped.

Install a-manual speed controller on the governor and set at
approximately 10 1bs air pressure. :

Nuclear Control Center Operator position the-valve control

1404, and 1405 to the open position.
Verify that the position indicating lights operate properly.
tlonitor reactor power and maintain at or below 100%.

Operator in the auxiliary feedwater pump area verify (for pump

being tested) that pump discharge pressure increases as
turbine comes up to speed and that lube oil and steam supply
pressures are normal.

Operator at the pump and Nuclear Control Center Operator, if

any abnormal condition occurs secure the supply.steam, then
trip the turbine.

Nuclear Control Center Qoerator ensure that steam generator

“ mue = . CRY O L

programmed levels are maintained as auxiliary feedwater flow
is supplied to the steam generators. Decrease load (if
necessary) to balance Tavg and Tref.

In addition to obtaining flows of 200 gpm to each steam
generator, adjust pump speed to 5900 rpm and slowly close
recirc valve 177 (277, 377) for pump A (B, C) to the
condensate storage tank.

Operator in the auxiliary feedwater pump area close the free
blow valve and the bypass valve around the steam trap when the
steam supply line has been warmed up and is free of moisture.

Readjust flows and speed to above required values, if
necessary. HMaintain the Tlow at 600 GPM and speed at 5900 rpm
for'2 hrs and record data at specified time interval on the
data sheet.

o v =
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AUXILIARY FEEDWATER PUMPS — ENDURANCE TEST

-

INITIALS
A B C

NOTE 1: The test coordinator and/or the STA shall be present
by the pump until the hand loader is removed, and ~
recirc valve is opened. He is to be in contact ‘with
the Control Room, to assure tripping the pump upon
the request of Nuclear Plant Supervisor or Nuclear
Watch Engineer if the operating unit trips. ¥

NOTE 2: If complications arise due to condensate reject -
problems or any other cause, the flow may be ]
decreasad. But at same time during the test, there
shall be two hours of continous' 600 gpm flow’ '
delivered to the steam generators.

- K EQD'MA% 8.4.15 After at. least 2 hours of operation, cautio:ﬁs]y'close the

valves regulating the air pressure to the turbine generator.
Assure that governor is.controlling the pump speed at
approximately 5900 rpm. Then open the valve and reduce the
speed to about 5700 rpm.

ﬁE@lJ) L”ﬂﬁ/'8.4.16 Reduce the total flow of 150 gpm, and set the“speed so that

the pump discharge pressure is approximately 125 ps1 above the
main steam pressure. Record: .

B C
Discharge Pressure * AR (AY
‘Main Steam Pressure 79 IS, .
¢, Speed _ (1A 4630
F% Svetion Pressore s 20-0 _
TOTAL FLOW /S0 /5@

’EFﬂ)lUﬁﬂ’ 8.4.17 Operator at the auxiliary feedwater pump area open recirc

. valve 177 (277, 377) from A (8, C) pump to CST.
§5£M)~QZQ¢/ 8.4.18: Increése the total flow back to 600 gpm, and the speed back to

approximately 5900 rpm. Remove the hand loader from the
governor and return to original connection.

EﬁU)iUﬂZ/’8.4.19 Decrease the total flow to 150 gpm (Note pump speed

. decrease). Run the pump in this mode for the remaining 46
‘hours and record data at specified time interval on the data
sheet. ..

ERD B98 8.4.20 MNuclear Control Center Operator close MOV-*-1403, 1404, and

1405 to stop the steam suppiy. Operator at the auxiliary
feedwater pump area stop the operating pump by manually
tripping the overspeed trip valve’'/(as .MOY- 1403 1404, and 1405 ~
close). » .

éﬁ@q»lﬁaQ- 8.4.21 Open the free blow valve and the bypass valve around the steam
trap. : |

| ERD Bk 8.4.22 Operator ‘at the auxiliary feedwater pump area reset the

’ overspeed trip valve on the pump to be tested next. Leave the
overspeed trip valves to the pumps not being tested in the
trip position.

. I ee 5 oan av e . . B e L i e v e ey Ty wn -
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SPECIAL TEST ST-80-04, PAGE 6 ’ 7

AUXILIARY FEEDWATER PUMPS - ENDURANCE TEST

INITIALS
A B8 c

X _EAD EAD 8.4.23

EAD EAD_EAQ 8.4.24

EAD EAD EAD 8.4.25

EAD EAD EAD 8.4.26

EAD EAD EAD 8.4.27

EAD GAD Tap 8.4.28

EAD EAD EAp 8.4.29

Complete steps 8. 4 1 through 8.4. 20 for the rema1n1ng
auxiliary feedwater pumps.

Allow the pump(s) to cool down until pump temperatures raduce
to within 20° F of their values at the start of the 43 hour
test and at least 8 hours have elapsed. Record the required °
data then restart the pump. Assure the pump :delivers 600 gpm
within 3 minutes.

Time to de]uver flow-
Vd 74 V4

A Pump: ( 23 8 Pump: | ¥¥ ¢ pump: | 2!

Operate the pump in this mode for one hour and record the
specified data after the hour is up.

NOTE 1: Free blow valve and the bypass-valve around the

steam trap are to be closed during the pump run and
‘open after stopping the pump.

NOTE 2: This step may be performed before step 8.4.23.

Nuclear Control Center Operator and Oparator at auxiliary

feedwater area stop the pump per step 3.4.20.

Nuclear Control Center Operator reset HC-*-2816, 2817, and

2818 to zero 50 percent valve position.

Reset all the auxiliary feedwater overspeed trip valves, and
leave the system ready for standby operation.

A second operator is required to verify that all the pumps'
recirculation valves are open, the overspeed trip valves are
reset, the free blow valves and the bypass valyes around the
steam traps are open, and the system is ready for standby
operation. Initial upon verification.

Nlotify the Shift Supervisor upon completion of the test.

.k TA@ oé;r.r/ 6/8 Arf rvos ;OV )[/{L ,49 -7ZV77ﬂ MW&”/)
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Auxiliary Feedwater Pump "A“

Pump Start Time:

stopped  9: 45 AM

SPECIAL TEST ST-80-04, PAGE 7
AUXILIARY lEE&#ATFR PUMPS - ENDURANCE TEST

8:ys Am é/zs/go

DATA aHhET

6/4/80 -

DATA
SET

AMBIENT
TEMPERATURE (F)

INST. NO.: Abnor Di
CAL. DATE:/2/</%

INST. No..S ,£°
CAL. DATE: %2 /2//3

TOTAL FLOW (GPH)

FI-3-1401 S//3/7d .

FI-3-1457s/3/¢¢

FI-3- 14"8.5"//
CAL. DATE: & 759

GAGE NO.:
CAL. DATE: }QQyﬁv

SUCTION
PRESSURE
(PSIG)
Y5

PI-1429
CAL. DATE:

“DISCHARGE

PRESSURE
(PSIG)

2/et/to

PUMP

[ToTAL

STATIC
HEAD

i

—INITIAL

AFTER START

HOUR 2

HOUR 4

HOUR 8

HOUR 12

HOUR 16

HOUR 20

HOUR 24

HOUR 28

HOUR 32

HOUR 36

HOUR 40

ﬁJ HOUR 44

HOUR 48

‘Cooled

8‘/8 hours
after stopr

77

0

o

/Y

g

——

ERD

RESTART _

8y

AVAXY)

( ﬁ;oo

= ’7

433

EAD

restart

1 Hour after = 3‘{

$/00

WAZ4

/7

950

Lo

&3

EAD

The specifications for the AFW pumps require them to be suitable for outdoor installation in an area subject to the

affect of severe sea coast weather conditions including hurricane winds and torrential rains, high ambient temperature -

and hunidity.
and no humidity data wa

Data Reviewed by

Therefore, the acceptance criteria for ambient temperature and humidity for thlS test is not applicable,

=Y

Datg__%é}//glia;/igigD
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SPECIAL TEST ST-80-04, PAGE 8 .
AUXIL'ARY FEEDWATER PUMPS - ENDURANCE TEST

DATA b} Cn-]

Auxiliary Feedwater Pump "A"

STH SUPP.| VIBRATION (Ii1s) BEARTNG TEFPERATURE (F)
MAIN STEAM _ |PRESS. | INSTR. NO.: JTZD 30L | INSTR. NO.: Alnor Di ‘
PRESS. (psig)| TEWP. |(PSIG) | CAL. DATE: “=/;7/70 CAL. DATE: /33733 LUBE OIL | @
DATA PI-1416 (F)  |p1-3708 PUMP TURBINE PUMP TURBINE PRESSURE | INITIALS
SET AL, gL STERH |CAL, TNB. T0UTB. [INB. [00TB. COOLER DISCH: ,
DATE : 2/2580 TABLE |DATE:5/2/ R VI AT VI n] V] Hl VT Alws. |outs.|ins. lours.| > 15 psia

INITIAL
AFTER START
20 Min
40 Min
60 Min
HOUR 2
HOUR 4
HOUR 8
HOUR 12
HOUR 16
HOUR 20 -
HOUR 24 ) '
HOUR 28 . —
HOUR 32 — , I B ‘
HOUR 36
HOUR 40
HOUR .44
"HOUR 48-
Cooled
hour |-
after stop 750 s10.¥ 0 30 (2] |08).afe) |3 BE| B2 | 92 |y 20 EAD
RESTART 72Z5 $07.0 35{ 5| 7s]-2 |- 2| q[-2 [-VE|- 3 [ B 56 | €3 | 90 |/ 20 EAD

T Hour aft s Z .
 Hour after} . 730 £07-7 2990 8 |36\ 33| |28l 3 95~ | 97 g7 |8 20 . BAD

Data Reviewed by JA> g/ﬂr// ) | ﬂ. Date ‘S?/Qq//‘,’f'ﬂ
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. Auxiliary Feedwater Pump “B" '
Pump Start Time: 7:20 A (?/7/17?0

SPECIAL TEST ST-80-04, PAGE 9

AUXTLIARY FEEDVATER PUMPS - ENDURANCE TEST

DATA SHEET

6/4/80"

* TOTAL FLOW (GPM) SUCTION DISCHARGE
AMBIENT SPEED ss32a | FI- -1401 s-13-®¢| . PRESSURE PRESSURE PUMP
DATA TEMPERATURE (F) (RPM) Gengdi FI- 1457 S-13-% (PSIG) (PSIG) TOTAL INITIA
: SET INST. NO.: ALNO®B)INST, NO.: Shebore! FI- -1458 5-M-B|GAGE NO.: PT-InS | PI-1430 STATIC ~
; CAL. DATE: 5-23-80|CAL, DATE: 2-21-80 |CAL. DATE:” CAL. DATE: ¥-/3-30 [CAL. DATE :2-26-85|HEAD
! INTTIAL g2 0 0 /5.5 - BAA
{ AFTER START 89 5900 G090 /7.5 //70 J72:S| BAA
HOUR 2 99 3900 600 /2.5 /200 /215 | BAA
, LOW FLOW ’
§ START ' 90 46,00 Jo 205 XS gyvic] EAD
: HOUR 4 90 2600 750 20-5 265 7HS| EAD
HOUR 8 95" Y600 SO 0-3° ine 2391 EQAD
HOUR 12 9/ 4609 /0 /9-S 260 8905) A0
HOUR 16 20 " HEHD }50 /9.8 Lo Y905 | y/f 7~
HOUR 20 a8 4L00 /L0 /25 L0 NS | 427
HOUR 24 36 4640 /50 /8.0 260 2.0 jp7-
HOUR 28 9% 00 /50 205 260 8373 |28
HOUR 32 I 700 /S0 /7 Y(o 30l sps
HOUR 36 ¥ % X600 750 /9.5 940 3915 | so¢
HOUR 40 g7 7609 . /$0 /&5 Yo 298 | afdS
HOUR 44 VE JLo9 /0 /85 2o BUS | /oAS
HOUR 48 97 /€0 /50 (9.8 20 R A AZES
?;584;{’ . Coo:;ed 59 0 i 7
Vishln 3 whours 7 s ¢ — %
6—?9‘3f after stop 0 /},'0 — E_F)D
'ng}’;p{ RESTART 87 5050 60 /725 395 882.5| FAD
-29%1 Hour after ' '
e-21 Hour af o 5000 Coe - }7 90 863 \ EAD

The spec1f1cat1ons for the AFW pumps require them to be suitable for outdoor insta]latwn in an area subject to the affect

of severe sea coast weather conditions including hurricane winds and torrential rains, high ambient temperature and

hunidity.

Data Reviewed by

Therefore, the acceptance criteri
humidity data was ta?en.

—_—

for ambient temperature and humidity for this test 1s not applicable, and no

Yy

Sufto

Date {’/7/50

6/70/1?0 .
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SPECIAL TEST ST-80-04, PAGE 10 -
AUXILIARY FEEDHATER_PUMPS - ENDURANCE TEST

DATA SHEET

Auxiliary Feedwater Pump "B"

- STH SUPP.| VIBRATION (Mi1s) BEARING TEMPERATURE (F)

-= MAIN STEAM PRESS. INSTR. NO.: IRD 366 - INSTR. NO.:_ ALNOR Dy, o
PRESS. (psig)] TEMP. |(PSIG) CAL. DATE: £/7-30 CAL. DATE: 5-23-30 LUBE OIL , '
DATA PI-1417 (F) P1-3706 PUMP TURBINE PUMP TURBINE PRESSURE |INITIALS -
SET CAL. STEAM CAL.:/;Q/W INB. |OUTB.]INB. |OUTB. - COOLER DISCH.
vATE: 2/?.6/24 TABLE JURTE: £ Hl V| H] VI Hl V] H] VI AlINB. |{OQUTB.|{INB. [OUTB.] > 15 PSIG
INITIAL 730 507.7 o OZ.02].02[,01[8¢.0]) so2{ 0. 05] 32 | £2 | 00 | /S5 - BAA .
AFTER START 730 507.7 | 35% 2013 Laglag 23l 2ilag] < 121 ¥ 77 29 | 4% 20 Wtz
‘20 Min 730 .5072.7 1 3o A2 B 238 e e el |2 ST I /07 | 122- <0 A4
40 Min )30 S0 | 36< AR A I N G R AR AR A > 2.0 A
60 Min 740 5077 1 365 23V ad sl 2ol o -2 27 | e [ s0e ] 128 20 Ve Vs
HOUR 2 7320 Y NINESS 281a7) -3 |2 -] 23]t 3120 | o2 0 | JoL ) 124 20 5354
EQB{R';LOV' 235 sols 3Lo 22 3264 24 J2L % olf 210 2 | 9 09\ 109 785 ZAD
HOUR 4 240 $09-3 3 2|22 -2k | Mg w32t 77 | 97 | /02 | g /85 £AD
HOUR 8 4 <093-2 360 201 030(.30] - & {21 -i2]18 . S13 | 2 77 /S8 | i /2.5 EAD
“HOUR 12 YL Sol3 3to gy {26l 22 2 U2 RSt A 2 KZERWZTAWE /2.5 ERD -
HOUR 16 i 7./ HO I A I I Ak s y/4 /oL | j09 /R L AR
1IOUR 20 2%< /o1 60 a2 3y 2220 3] 2g] 0 351 92 2 | ra¢ | /0% 2 Es 27— ‘
HOUR 24 7Y sjo.i | 3fa S -2Ha a8l Ll en ] o | 32) 7/ 93 | Jjot | jo¥ 795 7
HOUR 28 ylid /0. 30 3L 29Lag] =27y | 3]s |28 93 Y3 | /293 | 108 pzan SAES
HOUR 32 780 /0.7 2o el e B ES R N B I A I R N A VR T /2.5 SES
" HOUR 36 e .S/n. ) 249 AN A I I eI S g7 1708 /M W2A% S
HOUR 40 29 | 570} 36D S3Yessle3b 2 28 L |38 WS A3 2 Ve Ly U RS Y/
HOUR 44 o | 3/0-9 A0 3V 3840l -220- 220 B 32 88 72 9 L2y Vo C 25 (775
HOUR 48 COYS 574.) X0 ¥ ARINA Z J2l-3¢l /88l 77 27 /02 | /08 /95 ZJ//S
Cooled . v
~ 313 hours|  gco . Jelaflagadly Liel o ) e | 5 | g — | EAD
atter stop 7% S/oR o . Nt ik (R g :7'0 g ,
RESTART 130 . 1\§07.7) T 5 Y A SN B A Y e B A S Y K7 97 1/09 VWS V- [/ EAN
ieggg;‘t&fte‘” yAC spy | 3to  |arlariafatlastaslad-2lad oo | oz | o | 20 7 .\ Epap

Data Reviewed by (_/":)) /47//// -~ | ‘ | Date 6/7/)?0 4 5//[4’0
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: 6/4/80. " *
i ) - s SPECIAL TEST ST-80 04, PAGE 11 R
. ' ' ’ I\UXILIAPY FELDIAT“R PUMPS - ENDURANCE TEST

DATA SHEET

Auxiliary Feedwater Pump ug

v 1t
Pump Start Time: 3° 40 AM ""/:' 11730

; ‘ TOTAL FLOW (GPM) SUCTION DISCHARGE ~ | 1.
5 AMBIENT SPEED ysava | FI- =-1401 sw15-8° PRESSURE PRESSURE PUNP -
g DATA TEMPERATURE (F), (RPM) G Rds| FI- 1457 5-13-80 (PSIG) (PSIG) TOTAL mlm‘ ’
i SET INST. NO.:AUSR DSy | INST. NO.: Stechadne| FI- 1458 S-1-00|GAGE NO.: Jo9s PI-1431 STATIC|
! CAL. DATE:5-23-80 [CAL. DATE 1 £23-89 |CAL, DATE: CAL. DATE: ¥-/7-90 |CAL. DAVE: 2-26-80 [HEAY , ,
INITIAL 93 0 20 = — BAA
i AFTER START 90 5?60 ' ¢oo /7 " //70 77 1 _8hA_
b HOUR 2 ¥y 5900 600 /7 /790 7/7) | _RAR
; LOW FLOW T
' START 386 /400 /59 20 W ixy 23s | BAA
HOUR 4 86 4¢00 /50 /7 asr T a3 | _ EAD
HOUR 8 89 , 4620 /150 /9.5 850 — 1 8315]_EQp
HOUR 12 26 , 4600 /50 /8-5 350 831yl EAD
: HOUR 16 93 4600 i Y /7] 857 3307 SR
: HOUR 20 90 Y¢00 760 /7.3 gss 8357] BAA
i HOUR 24 A 600 /SO ‘ /2.9 85C 836.2] BAA
“HOUR 28 .8 , S600 /{0 /20 ass” 837 | EAD
\ MOUR 32 [ %3 /690 /50 - /8.8 are 833 FEpD |
! HOUR 36 %Y 4680 /10 ]3.0 855 B3k | ;:gp‘
| HOUR_ 40 _ .|~ 8 4600 gxge) Y A . 85¢ 833 | 244 |
b HOUR 44 é8 R 74270 /50 Y/ X Yl 83%.s| BAR %
'HOUR 48 8Y . Y800 150 jé’.r : ar 836.5| Ban
M“ CO%kd . .‘ ’ T R P - : . .
i W lv3¥e houry | .7 | I . i ) ;
R Xot;& i afterstop-|... % .~ | 4 - 0 e Bl - | - EAD g
! \ RESTART ™ [~ “#1 ~ S000 T (00 4 /7-0 kP g3 | _EAD |
! %° 1 Hour after ‘ \
@\ﬁ?}m cestart oL 9/ o000 A /7+0 8o 873 | £A0

s The specifications for the AFW pumps require them to be suitable for outdoor installation in an area subject to the affect ;
- of severe sea coast weather conditions including huprricane winds and torrential rains, high ambient temperature and - :
hunidity. Therefore, the acceptance criteria for #Zmbient temperature and huxmd1ty for this test is not apphcable, and no

humidity data was taken. ___ , . / /
/
Data Reviewed by . ' 8» /; V/(/. . Date 4 '7 (PO

| N R 7




SPECIAL TEST ST-80-04, PAGE 12 ' R

AUXILII\RY FEEDWATER PUMPS - ENDURANCE TEST : , B .
DATA SHcET
Auxiliary Feedwater Pump "C"
o STH SUPP.| VIBRATION (Mils) - o BEARING TEHPERATURE (F)
h ) MAIN STEAM PRESS. INSTR. NO.: IPD .30§ NSTR. NO.: ALNOR Dig . “ ) L
PRESS.(psig)| TEMP. |(PSIG) CAL. DATE: 5-17-¥0 CAL DATE: _,5_-..23 - 80 LUBE OIL . .
' DATA PI-1418 app (F) - |PI-3707 PUMP TURBINE . . PUMP "TURBINE PRESSURE  |INITIALS
i "~ SET CAL. M&WF STEAM {CAL. INB. |OUTB.{INB., [OUTB. |- COOLER DISCH. )
: DATE: 5?;.;_‘1* TABLE |DATE:2-2-8¢ H| V| HI V] H| V| HI V] AJINB. |OUTB.{INB. |OUTB.| > 15 PSIG
~ INITIAL 730 s07.7 0. 0Y4l.01|-a¥].0%-al|.02} - 0l].ol|-0¥| 20 70| /90 | /oo [7) BAA -
AFTER START 730 sS02.7 37° 33| |yl .y Y9 32135 99 | so0 | r02 | /3 20 . BAA
. 20 Min 730 S072-7 3725  |-38].33].3].2|-si-c9l. 2123 922 | 92 | 7228 1 /13 20 LAD
H _40 Min 728 507.0 | 372¢ 29y 12812 | -2%c0l-3P).21032) 92 | 97 | /08 | Jis 20 | BIH
60 Min 730 S02.7 325 32 .421-38| e 2| 2¥]-58)- 28] 2 -7 | 77 10/ | [o¥ /3 20 LAA
| _HOUR 2 - 928 $07.0 370 2|2 ylaaaf2el s o)y g5t 1 97 /7 | i/ 20 BAR
, LOW FLOW ' 1. _ ’ A ‘
! START 28 510} 320 -2 |.2z|.20).22)-25|.88)85].23]-36] 231 972 | L8 | wo /3 | Bk
' HOUR 4 74S $70:) | 370 _|.z|.2|.23|.26].28].52 .23|-28l.35| 93 |. 9 | /ot | Y3 ) ().
: HOUR 8 s _st0.)| 270 l-2].2yl.28l.2 |-27].50l-2¢)29| ) 93 | 95 |04 | 4 Wz EAD
HOUR 12 2US < /0-) 370 -2 g lznl el ed.a Ll 3yl 25~ | 97 | 04 | s0% /8 _Eop -
HOUR 16. 7245 §/o.) 370 . 12 2L |s2¢1-181-23] -5 tH28(06]| 23 | 97 Jjot | jof 2 BAA
HOUR 20 WS <o ] 3% 26| -Zl.26l-171.281 .ol -2l |35 25~ V92 | /o7 143 /¥ BAR . )
HOUR . 24 128 glo.l 320 2b]-26].29] ] -2hzbhelleglas| 2/ 12 |08 1 /3 /8 BAA | .
HOUR .28 795 <70. 325 l-23i-370.201.021-23] S2i U 2630 o7 | 9 | s0d | /) ' /% FaD |
HOUR 32 795 o) | 376 |-22l-aglrl.s8]e7lcales]=al 36| 95 [ 97 | /04 | s07 Z3 Eoo | . ..
HOUR 36 750 |1.5/0.% 370 23| 2Ll 23| 7l gl el e a3 7 N a5 | o8 08 | . /8 EAD - o
i HOUR 40 . 1YS S/0.} 370 2229 |25 |7 |2 -syed b 2R 3 I | 95 | yef | /05 | /¥ BAA
i« | HOUR 44 |-  79<o- | -510% 370 - |-22|-25].251+18]| 29'S) P2t |<27|2y]| I3 22 | sot |'708 . [f8 B8P
HOUR 48 750 S70.% ‘370 a-25].25]./3 |- 28| g4.20] gyl 7 | IS (ot | /9F . (g 1_ABAAR
Cooledh ‘ /
. _four | . -
after stop 50 SR .0 38151y ol | i5]] {olb | o8] 1y T 82 | 9/ I | 0 EL\D .
. RESTART ~ 298 | slod | 392 |:y9i-321-3 §-29).381.7 |32fRl.ae| G/ 73 1 /0y | /0¥ 17 E{-_\O i
P ‘{e';‘é:,ﬁtafter s co.) | 370 |sdalas)s e G303 L0l ga0. | o0 | 708 {08 | .17 EAD .

. Data Reviewed by .3 Zg /4‘//,’-‘————-—-.2/ - - Dategé/Z/j‘a
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