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2103-2.4 ]
Rovision 1 /
THREE MILE ISLANID DUCLZAR STATIQH 12722171 -

UNIT 2 OPCRATING PROCEDUSC 2106-2.%
FEEDUATER
»EFERENCE

e e

Drawings Applicable for Operation.

S Main and Rehz2at Steam, 8&2 Dvg. 2002.

o2 Auxiliary Steam, BaR Dwg. 2002,

1.3 Feedwater and Condensate, B&R D.i5. 2005.

T.s Feedwat2r Heater Drains, 34R Dug. 200°.

= Luba 0il Purificaticn and Transfer, B&R [ug. 2011,

o5 Gland Stsam Seal System, DR Dug. 2634.

marating Praczduras Applicable fur Opgerations.

=5 2102-1.7 Unit Heatup.

R23 13

| Bt 2102-2,7 ¥suer QOperations.
tetad 21C3-2. 2 instrument Air,
i 2103-%. % Turkine Lube Cil- Purifizaticn and Traastar.
210e=l "1 Larvice Alr

i 2104-2, 2 facondary Closzz Caciing Hater.
R 2102-7.3 Imargency Feeguwitav.
Yoy 2185-1.< Integrated Control System.
: 2122-1 1 Main and Reheat Systen.
Yoz 2125-1.2 Extraction Steam and Stage Healar “Jent and druins,
Yzt 2105-1.3 Auxiliary Steam.

el
.
r

212 2106-1.4 Gland Steam.
S 2106-2.1 Condensaie.

4 2106-2.3 Condenser Air Extractic:.

2.0
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13
1231

5 2106-2.5 OTSG Secondary Fill, Drain and Lay-up.

Hanufacturers' Instruction Manuals.

DelLaval Utility Drive Turbine |

2106-2.4
Buvisina 0

03/12/77

nstruction Manual, 2081 (10.70).

| i Byron Jackson Pump Instruction Manual 5029 (S.03).

1.4 Azolicable System Dascriptions

| 55 Main and Reheat Steam, Index ilo. 1.

-

1.4.2 Auxiliary Steam, Index lio. 3.
L readwater 274 Conda2nsate, Indax o, 47,

1.4.2 Foeduatar Hzater Drains, Index Na. 7.

1.5 Cur-ves, Tabies, etc.

2.0

i L

ara,
IRITE ARD PRECSUTIONS
T3uipnant.

Do not alics

turbine w7 Shasrotor stangdiiag

TooAnt aee 2= sn enggs tha 4

ew b e 4 e a e

runnirc w5tf] speed has fallen
Instirs Tz tsmperature of lube
atovz 7077 before starting the

IT il temporature Jeaving any

or if the oil temperature differ

gxceads SDOF, the turbine shoul

investigated.

stean (including gland s2al ste2n) to enter tho

rning gsar while either €ho
inz rotor is running.

rsczed trip with the turbine
bzlat 605 of rated spaed.

i1 to the turbine kzarincs is
tarbina. :

surbina bzaring exceeds 175%

cross ony-bearving

@
o
& .
—
N

d ba shut duvn and the causc

If feccuater puin or Luvbin: wibrazticn, rubhing, unusual noisa
or any otier abiaormal conditiors siould doveicp, Shubt duv Gl
unit iamadiately and investigate -he cauze.

3.0
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2.1.8

2.1.9

2.1.10

2106-2.4
Revision 4 A
04/26/78 / <// s

Prior to starting the feed pumps insure condensate from fhe APR 23 173

booster pumps discharge is 1ined up to the feed pumps stuffing

box seal and is being controlled at 25 psid, inlet to outlet.

When an extended unit shutdown is planned, the feed pump

turbines will remain on turning gear until the unit has ccoled

down to ambient temperature and no abnormal conditions exist,

i.e., eccentricity normal. For short duration shutdowns, i.e.

1 to 2 weeks, the turbines will remain on turning gear (T.G.)

for complete shutdown.

Steam generator feed pump speed must be maintained dbove or

below the critical speed of the turbine which is 3480 RPM.

If condenser vacuum does not exist, do not allow flow through

the feedpump, and do not establish stuffing box injection.

Leakage past the seals will fill up the bracket leak off

drain tank, and flood the bearing pedestals. Condenser vacuum

must be established to vacuum drag the casing drain tank

contents to the condenser.

2.2 Administrative.

2.2,

2.2.2

Interlocks will not permit starting of a second feedwater pump
unless two (2) condensate/condensate booster pump pairs are in
operation.

During high power operation, if Heater Drains which normally

flow through the Feedwater Heater Drain System is diverted to

the condenser, power level must be reduced or a third condensate/

condensate booster pump pair started per 2106-2.1 to avert a

feedwater pump low suction pressure trip.

194 296
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2:2:3

2.2.4

2id:5

2.2.6

é éf? 2106-2.4
Y Revision §
WR23 813 g9/22/78
Do not start a condensate pump or condensate/condensate booster

pump pair unless the lube o0il systems for both feedwater pumps
are in operation and the feedwater pumps are on the turning
gear, or the feedwater pump suction valve is closed.
Ensure that feedwater and condensate meet chemistry specifications
per ths TMI Chemistry Manual.
Ensure the turbine casing drain tank pumps are not operated
for extended periods at no flow conditions.
The following conditions will trip the feedpump turbines:
1. Overspeed
a. "A": Mechanical Trip @ 6000 2PM; Electrical Trip @
5900 RPM.
b. "B": Mechanical Trip @ 5900 RPM; Electrical Trip @
5700 RPM.
2. "A" feedpump will trip under the following conditions:
a. If CO-P2A automatically trips.
b. If CO-P2C automatically trips while fed from BUS
2-3.
3. "B" feedpump will trip under the following conditions:
a. If CO-P2B automatically trips.
b. If CO-P2C automatically trips whi}e powered from
2-4,
4, Low lube o0il pressure (8 psig).
5. High exhaust temperature (230°F).

6. Low suctior pressure (265 psig for "A" feedpump and 280

psig for "B" feedpump).

194 297
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1/ 2106-2.4

) Revision 5

MR23 wg 09/22/78
7.  Low vacuum exhaust (0 psig).

8. Thrust bearing wear oil pressure (10 psig).

3.0 PREREQUISITES

3%

Initial Each Step After Satisfactory Completion.
Insure power is available to 480V MCC 2-41A, and the following
breakers are closed:

3:1:] Unit 58, FW-P-1A Turning Gear.

3.2 Unit 5C, FW-P-1A Main 01 Pump.

i

Insure power is available to 480V MCC 2-41B and the following

breakers are closed.

i Unit 88, FW-P1A Aux. 0il1 Pump.

3.2.2 Unit 12A, FW-P-28.

3523 Unit 13A, FW-P-2D.

3:3

Insure power is available to 480V MCC 2-31A and the following
breakers are closed:

353 Unit 48, FW-P-1B Turning Gear.

5.1 194 298
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2106-2.4

Revision 4

A 04/26/78
3.3.2 Unit 4C, FW-P-18 Main 0i1 Pump. T

3.4 Insure power is available to 480V MCC 2-31B and the following
breakers are closed. '

3.4.1  Unit 8B, FW-P-1B Aux. 0i1 Pump.
3.4.2  Unit 6A, FW-P-2A.

|

3.4.3 Unit 7A, FW-P2C.

|

3.5 Insure power is available to 2-1DC and Unit 213B for FW-P-1A

Emergency oil pump is closed.
3.6 Insure power is available to 2-2DC and Unit 2238 for FW-P-1B

Emergency oil pump is closed.

__ 3.7 Instrument Air available per 2104-2.3.

__ 3.8 Service Air available per 2104-2.70.

3.9 Secondary Closed Cooling Water in operation per 2104-3.5. |

__3.10 Feedwater pump oil reservoirs at normal operating level.

Yo ___3.11 Auxiliary Steam and Main and Reheat Steam valve lineup completed

per 2106-1.3 and 2106-1.1.

____;.12 Turning gear motor control switches in OFF.

__3.13 Valve lineup complete per Appendix A.

__3.14 Seal water supply to FW-P-2A, 2B, 2C, 2D lined up per 2104-2.2.

4.0 PROCEDURE

4.1 .Start-Up.

NOTE: Valve and pump references assume FH~P-]A.is to be started

first. Numbers in brackets apply for FW-P-1B.

NOTE: Turbine lube 0il1 reservoir purifiers should be in operation
per 2104-2.4. i
4.1.1 Starting Feedwater Pump Auxiliaries and Placing the Feedwater

Pump on the Turning Gear.




4.1.1.1

4:1.152

4.1.1.3

4.1.1.4
4.1.1.5

4.1.1.6

4117

4.1.1.8

4.1.1.9

m 2106-2.4 '
Revision 4

APR23 199  04/26/78

If reactor coolant temperature is above 200°F CLOSE steam

isolation valves MS-V21B (A) and MS-V28A {B8).

Lubricate the emergency trip linkage, steam trip valves,
nozzle valve gperating gear, and s]iéing pedestal joints
on the turbine as necessary.

Insure feedpump turbine casing drain tank (FW-T-1A (8))
is less than half full. Use drain valve MS-V232A (B) as
necessary but do not completely empty tank.

Fill and vent the oil coolers and filters.

If 011 temperature is below 70°F. heat the oil using'the

purifier or main lube oil pump. When oil temperature is

-70°F or above, STOP the main lube oil pump if it was

used.

INSURE the oil reservoir exhauster is in operation from
panel 17.

START the D.C. motor-driven emergency oil pump from panel
17 by placing the control switch to AUTO. Check that oil
is flowing freely in all sight flow indicators. Check
lube 0il1 pressure gauge for an oil pressure of from 7 to-
10 psig.

START the A.C. motor driven auxiliary oil pump from
panel 17. The D.C. motor driven emergenéy 0il pump can
then be manually stopped. Return control switch to

"Auto". Insure auxiliary oil pump maintains sufficient

o'l

bearing oil pressure.
START the main oil pump from panel 5, and immediately
STOP the A.C. motor-driven auxiliary oil pump. Ensure

0il is flowing in all sight glasses. From panel 5 or

194 300
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a.1.1.1m

4. Operale the valve nositionor tn onzn the tuibine

A hve

2103-2.9
P"‘“T.. 1o

APR 2 3 wra 12/22/ 7

lTocal indicators, check the luba oil pressure at 10-15

psig and governor coeraling oil prassura at 190-110 psig.

Place the auxiliary oil oump contre! switch in AUTO. I

With the Aux Steam and Fain Steam Isolation valves closed, f

test the emergancy stoooing system as follows:

1.  Set the valve positionar t3 its minimum spe2d sob
point as indicatad by groun ligh:t en nznel 5. Sel
the ICS speed controller to its niaimim and verify
station in Hand,

2. Latch the hydraulic trip with the electric resot
solenoid by turning the panel 5 central switch to
Reset.

HOTE: The Redraulic trip will not resot unlass
the valve sositions (Nanual Raise/Lowar on
Panel 5} is at its minimum satting. Tio
Grzzn 1i3ht for tie 1CS Sczad Conteolier
15 Yit frinvalve miniaun positicon tu 92
Goen; tharefora, the Hand/Auto tion
Indicator must be used to varify minimua

setting.

. Aftar the two steam stop valves have onzned, push
the P Stop Yalve Test and the L2 Stop Yalva Tost
5. Check thac tho twa stzen

pushbuttons on pzac

stop vaives operate freely.

o't

steam admission valvaes.

8.0
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1.1.1.14
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N W 2106-2.4
Ravision 1

APR2S w15 12/22/17
5. Depress the trip pushbution and chacl that the stean

stop and steam admissisn valvas have closed.

i
Set the valve positioner to its minimum spesd set point i
as indicated by green light on panel 5.
Place the turning gear control switch on panel 5 to ON. i

The turning gear will engagz autematically when lube oil
pressure is greater tian 5 psig and turbinz speed is less
than 1 RPH. .

GFzh solennid cperated turbine drain valves kS-V2103 {8},
13-¥211A (B), and 115-Y228A (R) from Turbinz Drain O2%!
pushbutton, panel 5.

I7 fzeduater pump turbine casing drain tenk level higi

Tevel alarm 17.E20 (37.F29) is rocsived, START tho apnlicable

caging drain pump, FH-P-2C or 2D (F¥-P-27 or 2B) frow

“-l

panzicl

PUiii tha'second fezciztsr punnoon its turning goar por

tiaso=u 1) throuen 201010150 1T the second feetiator

soviois out of serviza for maintenance or repair, than

Iv fuem the following on the out of sercvice pump:

i. . Check CLOSED the feodwater pund dischiarge valiz -
VBA (L) and the feedwater pump suction valve CO-U527 =
(8). '

2. CLOSE feedpumn turbine exhausi valve MI-V¥4& (315).

3. . CLOSC the feedpurp turbine gland steam supply valve

]

o'l

G5-v¥2 (5).
4. CLOSE the faadpurp turbine gland steam onlaust vilua

GS-V9A (B).

194 302



a.1.2
4.1.2.1
B )

4.1.2.10

} 2108-2.4

Rovisian 1

Starting a Feedwater Pump on Auxiliary Steam.

Feeduatar pump(s) on turning gear per Scction 4.7.1.
Ensure at least onc pair of condensate/condensate bogstar
pumps are in operation per 2105-2.1.

Open Bypass AS-V219A(B) and allew prassure to equalize
around AS5-V207A(3).

onen As-

Uhen pressura is egualized,
V207A{2) and shut AS-V21SA(B).

OPEl: tha steam isolation valves IM5-V213 (A} and 15-Y227
(233) i¥ nct already open.

Thorsughly warm the hish prossure and low pressurs siz2an
Completely drain the steai linas by cpaning and

cicsing the following stecm trap drip lag disviation

valves

Traz yalves

peatisaasy HSVITIAIS) and:[S-¥174A(0)
R e SN Esni0) and HS-Y133A(R)
F3-nitiast MS-v217{325) and 135-Y322(338)

1

tne fezzzump(s) which is (are) on turning gear.

0s=n “zadpump turbine exhaust valve to the condunser (M5-

R - H T |
hour with gland steam appiied.

Read rotor runout {eccentricity) at Papel 17 on FU-YT-
4056-1 (ru-vr-4256-2).

Yerify the valya positionar is set at zaro {gra2a panzl 5

indicating lichts illuminated]), and the Bailay 105 spood

10.0 194 303
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4.1.2.11

4.1.2.12

4.1.2.13

4.1.2.14

/5.

@CJ 2106-2.8
2vision 4
NPR 23 zrg 04;05/73

governor is in Manual and set at the minimum range position.

Reset the hydraulic trip from panel 5. The LP and HP

stop valves (MS-V48A (B) and 49A (8)) will open.

NOTE: The hydraulic trip uili‘not reset unless the
valve positioner and governor are at the minimum
settings, the HP and LP stop valves and steam
control valves are closed, and suétion pressure
is greater than the Jow suction pressure trip
setpoint.

Check OPEN the feedwater pump recirculation valve FQ-VIZA

(128). :

NOTE 1: Check valve positioner motor pin is in the
"motor" position, and manual valve positioner
(knuried steel knob) should be in the motor
position.

NOTE 2: Check manual speed changer (smooth aluminum

knob) pulled fully out to auto control position.

ROTE 3: FW-V12A and B are jog valves, therefore, it is
necessary to hold the open or close button I
depressed until the desired valve position is I
obtained.

START the feedwater pump turbine casing drain tank pump
FW-P-2C or 2D (FW-P-2A or 28) from panel 17.

Slowly OPEN the steam control valves using the SGFP Turb

e'n

Startup/Load Limiting Control Switch on Panel 5. Bring
the turbine up to 500 to 1020 RPM using the valve positioner
(Speed is indicated on panel 4).

194 304
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4.1.2.15

2106-2.4
Rzvision 3

APR 2 3 wr9 C4/05/78

The turning gear will automatically disengage as the
turbine starts. Place the control switch for the turning
gear to OFF, and verify green Disengage light and green

motor OFF light are on.

=l

194 |305
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4.1,2.16

4.1.2.:17

4.1.2.18

m 2106-2.4
Revision 5
APR LT3 09/22/78
Operate the turbine at S00 to 1000 RPM for not less than
one-half hour. During the warmup periocd, listen for any
rubbing, unusual noises or vibration. If any such sounds
are heard, decrease turbine speed until the condition
clears, determine and correct the source of trouble.
During the warmup period, check oil pressure, 0il temperatures,
0il flow to bearings, and general mechanical performance
of the turbine.
Check the gland steam supply pressure at 3 to 5 psig and
the gland exhauster vacuum at 6.0 in water from locally
mounted indicators. ‘ :
After the turbine has been thoroughly warmed up and the
temperature 3f the lubricating oil has reached at least
90°F, gradually OPEN the steam control valves and slowly
increase the turbine speed until turﬂ}ne speed is being
controlled by the speed governor (approximately ~ 3000
RPM).
Go to cabinet F-161, in Relay Room, bottom-center, io the
two small blue boxes (for FW-P-1A C-1, for FW-P-1B C-2)
and place the auto manual (left hand side) switches in
the auto position fully up. Note this is to be done only
after reaching min speed on the govenor.
NOTE: This change over in controls will be noted by a
zero speed change when the valve position

limiter is positioned to increase speed.

12.0
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@;}/ 2106-2.1

APR 2 9 feydzjrs !

—.4.1.2.19 Once the feodpuxp turbina is controlled by the Lailey if5S
hand station, RAISE the Manual valva pasition to the
uppar limits using the vanel 5 Raisa/Lower suitch until

the red light on panel 5 is 1lit.
4.1.2.20 Read rotor vibraticn at Panel 17 on FU-VT-4056-1 (F4-VT-

4056-2).

_4.1.2.21 Check oil system oparation and maintain oil supply terpaicatuce
betizen 100°F and 120%F with temparatic controller on
pan2i S,

=.1.2.22 CLOSE startuo racirculation valves FU-V12A (D).
§.1:2 Shiftirg tha Main Feedwzter Pump from Auxiliary to Main Stean.
___%.1.3.1 Eniirz the RC temparature at least 532°%F.

__5.1.3.2  Gracuzlly szcurs auxiliary steam to the main feecduater
Fums turdin2 by closing AS-VZ194 (B) and AS-V2074 (B).
poccs The faedualzr curp turbine will shift to main

stazm as aundliacy st2am is sacurad. Yhan
suiiicient ra2nzat steam becomas available the
turbina will automatically shift from main
steam to reneat steam.

=.1.3.3 _Aftzr the turbine has been operating for-at least cno

.

nzur, CLOSE turbine drain valves MS-210A (2108), hS-Y211A
{2718), and 1'S-Y2234 (22%3) from panel-5.
L Startup of a Second Feadiater Pump (FU-P-10 [2)).

NOTE: A second fezdwater puaip should be started price to
reactor: pewer reaching 4C%.
S.1.4.1  Ensure two condensate/condansate hodztor punm oairs ave
Y 1

in operation por 2105-2.0.

13.0
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4.1.4.2

4.1.4.3

4.1.4.4

4.1.4.5

4.1.4.6
4.1.4.7

4.1.4.8

4.1.4.9

4.1.4.10

2106-2.4

Wr 2 Oo/oarTe
Ensure the feedwater pump turbine is on the turning gear
per Section 4.1.1.
Open the Steam Isolation Valves MS-V21A(B) and MS-V28
B(A) if not already open.
Thorougly warm the high pressure and low pressure steam
lines. Completely drain the steam lines by opening and

closing the following steam trap drip leg isolation

valves:

Trap Valves
MS-U38B(A) MS-V171 B(A) and MS-V174 B(A)
MS-U37B(A) MS-V180 B(A) and MS-V183 B(A)
MS-U69(67) MS-V¥325 (317) and MS-V330 (322)

Place Gland Sealing Steam in operation for the second

feedwater pump per 2106-1.4.

OPEN MS-V45 (44), turbine exhaust line to the condenser.

Rotate the turbine using the turning gear for one hour

with gland steam applied.

Read Rotor run out (eccentricity) at Panel 17 on FW-VT-

4056-2 (FW-VT-4056-1).

Verify the valve positioner is set at zero (panel 5 green

indicating lights illuminated), and the Bailey ICS speed

governor is in Manual and set at the minimum range position.

Reset the hydraulic trip from panel 5. The LP and HP

stop valves will open.

NOTE: The hydraulic trip will not reset unless the
valve positioner and governor are at the minimum

settings, the HP and LP Stop valves and steam

14.0

194 308
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e _ : gloq-g.d
PR 23 o evisicn 5

C9/22/78
control valves are closed, and suction pressura
is greater than the low suction pressure trip
setpoint,

3.1.4.11 Check QPEN the feedwa”=r pump recirculation valve FH-Y128

(12R).

NOTE 1:  Check valve positioner motor pin in the "motor"
position, and manual valve positioner knurled
steel knob should be in the motor position.

NOTE 2: Check manual speed changer (smocth 2luminum
knob) “pulled fully" out fo auto control position.

—8.1.4.12 Siowly GPEN the steam conirol valves using the SGFP Turh

Startup/Load Limiting control switch cn panel &, Bring

the turbine us to 500 to 1000 3PM using the valve positicner

(speed is indicated con panal 4).

- 4.1.4.13 The turning gear will automazically disengage as the

turbine starts. Place the turning gear controi switch to

CFF, and verify green disengage light, and green motor

OFF light-are-on.

4.1.4.18 Cperate the turbine at 500 2o 1000 RPM for not iess than
one-half hour. During the warmup period, listen for any
rubbing, unusual - noises or ¥ibration. If-any such sounds
are heard, decrease turbine spead un:{. the condition

clears, determine and correct th
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4.1.4.16
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4.1.4.20

2106-2.4
APR 2 3 118 Revision §
09/22/78
Check the jiund steam supply pressure at 3 to 5 psig and

the gland exhiuster vacuum at 6.0 in water from locally

mounted indicato::.

After the turbine has been thoroughly warmed up and the

temperature of the lubricating oil has reached at least

90°F. gradually OPEN the steam control valves and slowly
increase the turbine speed until turbine speed is being

controlled by the speed governor (approximately ~ 3000

RPM) .

Go to cabinet F-161, in Relay Room, bottem-center, to the

two small blue boxes (for FW-P-1A C-1, for FW-P-1B C-2)

and place the auto manual (left hand side) switches in

tke auto position fully up. liote this is to be done only
after reaching min speed on the govenor.

NOTE: This change over in controls will be noted by a
zero spead change when the valve position
limiter is positioned to increase speed.

Once the feedpump turbine is controlled by the Bailey ICS

hand station, RAISE the Manual valve position to the

upper limits using the panel 5 Raise/Lower switch until
the red light on panel 5 is lit,

Read rotor vibration at Panel 17 on FW-VT-3056-2(4056-1).

Check o1l system operation and maintain oil supply temperature

between 100%F and 120%F with controller on panel 5.

Close starfup recirculation valve FW-¥128 (A).

4.2 MNormal Operation,

16.0

194 310

1a'lr g



~ 2106-2.4
Revision 5

APR 23 un 09/22/78

The two feedwater pumps take a suction on a common suction header,

~ to which condensate is supplied by the condensate/condensate booster

pumps and heater drain pumps, and discharge feedwater through the

3rd stage heaters to the feedwater regulating valves and the OTSG's.

Turbine speed and the feedwater regulating valves are controlled by

ICS. Check oil temperatures and levels, vibration, exposed linkage,

oil filter and coolers at least daily. Check stop valve exerciser

circuits periodically.

4.3 Shutdown

4.3.1 Shutdown of First of Two Operating Feedwater Pumps.

4.3.1.1
4.3.1.2

4.3.1.4

4.3.1.5

Ensure reactor power is between 40% and 50%.

Manually reduce speed on one feedwater pump to minimum

first with the Feedpump Speed controller on panel 4, and

then with therTurb Startup/Load Limiting panel 5 control

switch.

NOTE: Go to Cabinet F-161 in the Relay Room and at
the blue boxes (C-1 for FW-P-1A, and C-2 for
FW-P-18), place the switch for the feedpump
to be shutdown, in "Manual" to remove ICS Control.
Note this must be done before going below minimum
éovernor speed.

Place the turning gear control switch on panel 5 to O

for feedwater pump to be shutdown.

Trip the feedwater pump turbine selected for shutdown

using the turbine control switch on panel 5.

OPEN turbine drain valves MS-V210A (MS-V210B), MS-V211A

(MS-v211B), and MS-Y228A (MS-V2288) with the Turbine

Drain OPEM pushbutton on Panel 5.

17.0
194 311
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4.3.2
§:3.2.)

4.3.2.2

4.3.2.3

4.3.2.4
4.3.2.5

4.3.2.6

_ e o,
09/22/78
Check that the turning gear engages automatically when
turbine speed drops to less than one RPM. The red indicating
light for the turning gear motor and the red engage light
should come on.
Secure applicable casiqg drain tank pump, FW-P-2A or 2B

for Feedpump "B" or FW-P-2C or 2D for Feedpump “"A".

Shutdown of Second Feedwater Pump.

Ensure the reactor is shut down and steam generator
pressure is below 500 psi.

Ensure all emergency feedwater pump control switches are
in PULL-TO-LOCK:

Manually reduce speed on one feedwater pump to minimum
first with the Feedpump Speed controller on Panel 4, and
then with the Turb Startup/Load Limiting Panel 5 control
switch.
NOTE: Go to cabinet F-161 in the Relay Room and at

the blue boxes (C-1 for FW-P-1A, and C-2 for
FW-P-1B), place the switch for the feedpump

%o be shutdown, in “Manual® to remove ICS Control.
Note this must be done before going beiow minimum
governor speed.

Place the turning gear control switch on panel 5 to ON.

Trip the feedwater pump turbine using the turbine control
switch on panel 5.

OPEN turbine drain valves MS-V210A (MS-V210B), MS-V211A
(M5-¥211B), and MS-Y228A (M5-V228B) with the Turbine

Drain OPEN pushbutton on panel 5.

194 312
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4.3.2.8

Uﬁf 2106-2.4
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Check that the turning gear engages automatically when
turbine speed drops to less than one RPM. The red indicating
light for the turning gear motor, and the rea engage

light should come on.

Secure applicable casing drain tank pump, F4-P-2A or 2B

for Feedpump "B" or FW-P-2C or 2D for Feedpump “A".

4.3.3 Securing Feedwater Pumps and Auxiliaries.

4.3.3.1

4.3.3.2

4.3.3.3

§.3.3.4

4.3:3.5

4.3.3.6

4.3.3.7

When the Condenser Air Extraction System is secured
{condenser vacuum broken) or MS-V44 (45) closed, CLOSE

the glanc steam supply valves GS-V5 (GS-¥2).

CLOSE the Gland Steam isolation valve to the G.S. Condenser
GS-VBA (GS-vaB).

Continue turning gear operation to ensure even cooling of
the turbine rotor for both feedwater pumps. Ouring the
cooldown period do not allow lubricating oil temperature
from the cooler to fall below S0°F.

After the reactor coolant system has been placed on the
Decay Heat Removal System, all the condensate/condensate
booster pumps are secured, and the turbines are sufficiently
cooled, STOP the main oil pump for each feedwater pump

and check that each auxiliéry oil pump starts automatically.
Place the turning gear control switch for each turbine to
OFF.

STOP the auxiliary oil pump for each feedwater pump and
check that each DC emergency oil pump starts automatically.

STOP each DC emergency oil pump.

19.0 194 313
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4.3.3.8

HOTE:

4.4.1

4.4.6

2105-2.4
e Revision 5
APR 23 B g9,99/78

STOP each oil reservoir exhaust fan, and secure each ail

cooler.

4.4 Single Feedwater Pump Operation Below 55% Power.

If operation with a single feedpump is required, reduce
power below 55X and proceed with the following steps.
Manually reduce speed on selected feedwater pump to

minimum, first with the Feedpump speed controller on

panel 4, then with the Turb Startup/Load Limiting panel 5

control switch.

NOTE : Go to Cabinet F-161 in the Relay Rocm and at the
blue boxes (C-1 for FW-P-1A, and C-2 for FW-P-1B),
place the switch for the feedgumnlg_g_g, shutdown, in
“Manual" to remove ICS Control. Hote this must be
done before going belew minimum governor speed.

Place the turning gear control switch on panel 5 to ON

for the feedwater pump to be shutdown.

Trip the feedwater pump turbine selected for shutdcwn

using the turbine control switch on panel 5,

Open turbine drain valves MS-V210A, (2108B), MS-Y211A

{211B), and MS-VY22BA (228B) with the Trubine Drain OPEN

pushbutton on panel 5,

Check that the turning gear engages automatically when

turbine speed drops to less than cne RPM. The red indication

light for the turning gear motor, and the red enqage

light should come on,

If required CLOSE feedwater pump turbine exhaust valve

MS-V44 (MS-V45),

20.0 194 314



4.4.7
4.4.8

4.4.9

4.4.10

4.4.1

4.4.12

4.4.13
4.4.14

4.5 Operation
4.5.1

4.,5.2

4,5.3

4.5.4

4.5.5

4.5.6

: 5105-2.4 Jzi‘.
evision 5
APR 2 @ @£ 09/22/78

If required CLOSE gland steam supply valve GS-V5 (GS-V2).
If required CLOSE gland steam exhuast valve GS-V8A (GS-
veB).

Continue turning gear operation to ensure even cooling of
the turbine rotor. During cooldown peried do not allow
lubricating oil temperature from the cooler to fall below
90°F.

After the turbine is sufficiently cooled, STOP the main
oil pump and check that the auxiliary oil pump starts
automatically.

Place the turning gear control swtich to OFF.

STOP the auxiliary oil pump for the feedwater pump and
check that the DC emergency oil pump starts automatically.
STOP the DC emergency oil pump.

STOP the oil reservoir exhaust fan and secure the oil
cooler.

With Cne Third Stage FW Heater Qut of Service.

STOP Extraction Steam flow to selected third stage heater
per 2106-1.2.

Secure drains from selected third stage heater to heater
drain tank per 2106-1.2.

OPEN third stage heater bypass valve FW-V15.

CLOSE third stage heater inlet valve, FW-Y23, (B8) and
outlet valve, FW-V13A (138B).

Verify closed FW-V12A (FW-v128).

The loss of a third stage feedwater heater unbalances the

feedwater temperature to the two steam generators. The

21.0
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Integrated Control System should act to compensate for

this unblance by modulating feedwater ccntrol valves to

equalize reactor cocolant Tc. Verify that the ICS compensatas

for the heater loss.
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Feedwator Syston Yalve Lino-in 3

Valve, T ____'[:-.:sc_v'_ﬁ?cioi_' __Positiea  iaitials

REACTOR BUILOING 231" ELEVATION SCUTH

FU-Y23Ah  SG 1A FY Inlet Drain Iso0lation A CL
FR-VAIA  SG 1A FU Inlat Drain CL
Fi-4230  SG iB FY Inlet Drzin Isclation CL
Fu-¥418  SG 13 FY Inlet Drain CL

REACTOR DUILDING [05IDT7 NEST "0" RING :
Gt 510 SIUn 0r SG ;

T-.235 0 SP-1A-LT Rt Viv. (S0 1A Leva!) op
Fa-.aUA  SP-1A-LT Rt. V1w, (5G 1A Lcovel) op
FeVIIC SP-TA-LT Rt. Viv. (SG 1A Level) oP
£-Va3C0 . SP-12-L7 3t. Viv. (S5 1A Level) op
FoVITASP-1A-LT BL. Yiv. (SG YA Lavel) o»
Fo=Y334  SP-1R-L7 Bz, Vlv. (56 1A Lavel) o

SP-1A-LT Rt. Viv.

“
1]
-
e
~)
X

cP
op

= =.370 0 SP-ia-cT Rzl Nv. (SG 18 Level) oP

T 3N §P-ttoiT oo Viv. (S6.10 Level) 0P =
7io3:3. SP-1Z-LT AL VIv. (5G 13 Lovel) : op =
FL-ifi Sp-13-LT 8¢, Viv. (S6 18 Love!l) 0P =
Fiz-', 223 SP=13-LT 2t. Vliv. (SG 15 Level) cp
22.0 5



23.0

Revision 6
fPR2 2 WM 03/14/79

APPENDIX A
Feedwater System Valve Line-Up S
Valve. No Description Position [nitials

TURBINE BUILDING 281' ELEVATION

FW-P-TA AREA
FW-¥46 3rd Stage FW Htr 6A Inlet Orain Isolation cL Rt
FW-v47 3rd Stage FW Htr 6A Inlet Drain cL =i
CO-V88A  Cond. Booster Disch. to FW-P-1A stuffing Box op L |
FW-VIA  FW-P-1A Disch Warmup op ey
FW-V2A FW-P-1A Disch Warmup QP e
FH-V3A FW-PT-1143 Rt. Viv. (FW-P-1A Disch) QP e
FW-V107C FW-P-2C Seal Water Supply P S
FW-VSA FW-P-1A Recirc. op e grar
FW-V¥1070 FW-P-2D Seal Water Supply op SeE e
FW-VBA  FW-P-1A Disch. op e
FW-V9A 3rd Stage FW Htr. 6A Inlet op SEaEy
FW-V27A  FW-P-1A Disch VYent Isolation CL s TR
FW-V28A  FW-P-1A Disch Vent cL i

TURBINE BUILDING 281' ELEVATION

FW-P-1B AREA
C0-ve8B Cond. Booster Disch. to FW-P-1B Stuffing Box op SSnta
FW-V18 FW-P-18 Disch Warmup oP SR I
FW-¥28 FW-P-18B Disch Warmup - 0P e S
FW-V3B FW-PT-1145 Rt. Vlv. (FW-P-1B Disch) opP S
FW-VS8 FW-P-1B Recirc. op demeEy
FW-VBB  FW-P-1B Disch or SRR
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Valve. Description Position [nitials
FW-V98 3rd Stage FW Htr 68 Inlet op

FW-V278  FW-P-18 Disch Vent Isolation cL

FW-¥288 FW-P-1B Disch Vent cL

TURBINE BUILDING 281' ELEVATION
_ NDENSER

FW-V16A FW-P-1A Recirc to Condenser A

FW-¥16B FW-P-1B Recric to Condenser A

FW-V64A  FW-P-1A Recirc to Condenser [solation oP

FW-Y648 FW-P-1B Recric to Condenser [solation 1]

C0-V203A CO0-V204A Inlet Isolation op

C0-v2038 CO0-VZ04B Inlet [solation op

f0-V204A FW-P-1A Bracket Leak O0ff Tank Centrol Yiv. A

C0-¥2048 FW-P-138 Bracket Leak Off Tank Control Ylv. A

C0-Y¥205A CO0-Y2C4A Outlet Isolation opP Py
€0-v2058 CO0-V2C48 Outlet [solation opP SHESEEn

TURBINE BUILDING 305' ELEVATION
3rd Stage Fw Htr oA AREA

FW-Y10A 3rd Stage FW Htr 8A Inlet Px cL

FW-V11A  FW-PT-1135 Re. Ylv. {FW Htr. 6A) ap

FW-Y12A  FW-P-1A Startup Recirc. - QP

FW-Y67A  FW-P-1A Startup Recirec. Oz Sampie Isolation oP

FW-v48 FW-P-1A Startup Recirc Drain cL it
FW-749 FW-P-1A Startup Recirc Drain Isolation cL

24.0
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Feedwater System Valve Line-Up
Valve. No Description Position Initials
FW-Y13A  3rd Stage FW Htr 6A Outlet opP SR
FW-Yy52 3rd Stage FW Htr 6A Outlet Vent Isolation cL SRS
FW-V53 Jrd Stage FW Htr 6A Outlet Vent cL e
FW-¥54 Jrd Stage FW Htr 6A Qutlet Drain Isolation CL RS
FW-V55 3rd Stage FW Htr 6A Outlet Orain CL SR
TURBINE BUILDING 305' ELEVATION
Rl GE FW HTR 6B AR
FW-V108  3rd Stage FW Htr 68 Inlet Px CL g
FW-V11B  FW-PT-1132 Rt. Viv. (FW HTR 6B) op =
FW-V128  FW-P-18 Startup Recirc o s
FW-V678  FW-P-1B Startup Recirc 02 Sample Isolation oP e
FW-V138  3rd Stage FW Htr 68 Outlet oP S
FW-V15  3rd Stage FW Htr 6A/6B Bypass CL St
FW-V50 ird Stage FW Htr Bypass Drain Isolation CL e
FW-V51 3rd Stage FW Htr Bypass Drain cL S
TURBI:E Bll.:I:DING I‘3't'.l5' ELEIATION
FW-V34A  SP-8A-DPT Rt. Vlv. (FW Flaw) oP o
FW-¥34B  SP-8B-DPT Rt. Vlv. (FW Flow) oP St
FW-Y34C  SP-BA-OPT Rt. Viv. (FW Flow) . oP Tola
FS5-¥34D  SP-8B-DPT Rt. Vlv. (FW Flow) op SR
FW-¥57 FW HTR 3A Qutlet Sample op che ey
FW-v58 FW HTR 3A QOutlet Sample opP L
194 320
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APPENDIX A x
Feedwater System Valve Line-Up
Valve. No Description Position Initials
FW-VS9  FW HTR 38 Outlet Sample . 0P
FW-Y60 FW HTR 3B Qutlet Sample oP

TURBINE BUILDING 331' ELEVATION

FW-V14A  SG 1A FW Control Valve Inlet Isolation cL
FW-V17A  SG 1A FW Control Valve OQutlet Isolation ap
FW-Y19A SG 1A FW Startup Control Valve Qutlat [solation QP
FW-V22A  FW HDR Orain cL
FW-V25A SG 1A FW Startup Control Valve Neutral, Bypass Airline

Closed, and Manual Operator
Pin Removed

FW-V26A SG 1A FW Startup Control Valve Inlet [solation (1]

|

FW-¥198 SG 18 FW Startup Control VYalve Qutlet [solation OP
FW-¥228 FW HDR Orain cL
FW-Y102A *W HDR Drain cL

FW-¥1028 W HOR Orain

FW-V29A  SP-7A-DPT Rt. V1v, (FW Startup Flow) apP
FW-v29C  SP-7A-DPT Rt. Vlv. (FW Startup Flow) apP
FW-Y3I0A SG 1A FW Control VYalve Neutral, Bypass Airline
Closed, and Manual Operator
- Pin Removed

FW-¥35A  SP-11A-DPT Rt. Viv (SG 1A FW Cont. Ylv) opP
FW-V36C SP-11A-OPT Rt. Vlv (SG 1A FW Cont Yiv) opP Sl
FW-V56A SG 1A FW Startup Control Yalve Drain cL s
FW-¥61A SG 1A FW Control Yalve Yent cL
FW-V62A  5G 1A FW Control Valve Vent Isolation i 1 BN
FW-V63A SG 1A FW Startup Control Yiv Vent Isolation CL SEeeta
FW-V66A SG 1A FW Startup Control Valve Bypass cL
FW-¥14B = SG 1B FW Control VYalve Inlet fso!af;icn CL :
FM-V178  Sg 18 FW Control Valve Outlet Isolaticn op -

’—

cL
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Yalve. No

Description

Position [nitials

© FW=-Y¥25B

FW-Y26B
FW-V298
FW-V29D
FW-Y308

FW-V35B
FW-V360
FW-VS6B
FW-V618
FW-V628
FW-V63B
FW-V668

SG 1B FW Startup Control Valve Neutral, Bypass Airline
Closed, and Manual Operator

Pin Removed
SG 1B FW Startup Control Valve Inlet Isolation
SP-78-DPT Rt. Yiv. (FW Startup Flow)
SP-7B-DPT Rt. Vlv. (FW Startup Flow)
SG 1B FW Control Valve

ap

opP
opP

Neutral, Bypass Airline

Closed, and Manual Operator

Pin Removed
SP-11B-DPT Rt. Viv (SG 18 FW Control Valve)
SP-11B-DPT Rt. Viv (SG 1B FW Control Valve)
SG 18 FW Startup Cont. Viv. Drain
SG 18 FW Control Valve Vent
SG 18 FW Control Valve Vent Isolation
SG 1B FW Startup Control Valve Yent Isolation
SG 1B FW Startup Control Valve ﬁypass

27.0

oP
op
cL
cL
cL
CL
cL

L
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