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THREE :11 LE: I SLAi::l :::JCL:;,;r: ST,'\f 10:1 

UillT g2 OPCP.ATH:G P:tCCEC~RC 210G-2.! 

1 • 0 gEFERENCE~ 

1.1 Ora~tings Appl ical>1c for Opc:-atiort. 

1.1 . 1 l·la in and Rch:!il t Steam, S&?. Ol:t:. 2:102. 

1.1.2 Au~iliilry Stcilm, B~P. D\:;. 2CO:l. 

1. i. 3 Fced,.,ater and Condensate, Cl:?. D•i0· 2005. 

1. · • .: Fecd~·;a t~:· He a tcr Or· a ins, ::~.R 0::;. 2009. 

210~-7..·1 
R.!•:i s !tt, 
12/22/7/ 

1 .1.~ luba Oil P~rificaticn and Trafisfer. SSR ~:g. 2G11. 

1.1.5 Gland Stea:n Seal System, G!.R D~·t:j. 2631\. 

1./ (•;Jo;rat.ir.g i'r~~~dur!s Applicable ft~r O;;er"rltions. 

1. ! . i ?.1 02- 1. i lln i t Ilea tup. 

1.:.~ ?.102-2. 1 ?~1~r Operations. 

, . . . . -·-

, . ~ 

I • _,. • ... 

l. .:. 

l. 2.12 

1. 2. 13 

21!:~-1.; !:::egrated Control S:,·s:cm. 

Z1 'E -1 ~ ;:ain and Reheat Sy:;t!!.,, 

Z10S-1.2 Extrl\ction Stc.;"' anc! Sta~:c l!e~~:!r' "."ent an:.! ik.rins. 

21C~-1.3 Auxiliat·y Steam. 

2106-1.4 Gland Stca:n. 

2.0 

J 

aY 
APR 2 ~ 1379 
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1.2. 15 210u-2.5 OTSG S~conrlilrj' Fill, ik~:a ,~:!d Lay-uJI. 

l1C6-2.11 
?.!:\•is!•~ol 0 
05/12/77 

MP. 2 :i 13li • 

1.3 llanufc1cturers' Instruction l·lanuc11s. 

1.3.1 

1. 3. 2 

Oela'lal Utility Drive TudJine lns~r·ucti on 1·::~nu,tl, 2081 (10 .00). 

Byron Jackson Pump Instruction iic:n:~<!l 503'l (~.OD). 

1.4 ~=~licab1u Syste~ Descriptions 

1.,. 1 !·!,lin and r.~>h~ilt Steam, lii'J~~ i!o. 1. 

1.1\.Z Auxilii'I•'Y Sti!am, lnc!c~ lio. 3. 

1.4 . .: re~dl1rltCr ~·: r.! Condenscl te, I ncl~x :;o. tlf .. 

1.5 CJ ~~es, Tab1es, etc. 

2.0 

2. 1. , 

2 .1.: 

?. • 1. 5 

r..;:~ Pi!::: .·.unc::s ------

Oo not !1 ! .; . :ot~a:i (ir.c~udi ~.; :,iar::! s.:al stoc::.1) to ~nt\?r tr.~ 

'"' ~t.:-;o~~ :::: ·-= befor:? stat·lintJ : i1.: :••r'~~n~. 

if •J!! ':~":;::!ratun~ 1CilVilliJ a'1;t i;Urt. i r,~ IJ:;,l"i~ ·: (! :~ceet!s 17!.i''lj' 

or if tile oil t!!ntp:!t'atur~ d i ffer~n: ;al •1ct·cs; •'"'/ beat+: :: 

c::.::e!!d~ 50°F' , thP. t ur!>ine sho11ld ~~~ shut C•J·,·n an:! t.hc cJ · •~ ': 

or c1ny ori•u aiJo~orm(ll condi ~ :or~ si;o::lcl d~·J~1Ci>. siwl. d:.1·1r: . .1 • .: 

Ulli t i::· t~l!i£1tr>1J ~n .;; irJV;><;ti';~:~ · t.r: Cr} U:t> . 1 9 4 2 9 5 
3.0 
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Revis ion 4 /',-t/ 
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Prior to starting the feed pumps insure condensate from the APR % 3 l9l:j 2.1.7 

booster pumps discharge is lined up to the feed pumps stuffing 

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

2.1.8 When an extended unit shutdown is planned. the feed pump 

2.1. 9 

2. 1.10 

turbines will remain on turning gear until the unit has cooled 

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 above 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 establ ish 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. 

2.2.1 Interlocks will not permit starti ng of a second feedwater pump 

unless two (2) condensate/condensate booster pump pairs are in 

operation. 

2.2. 2 During high ~ower operation, if Heater Drains which normally 

flow through the Feedwater Heater Drain System i s diverted to 

the condenser. power level must be reduced or a thi rd condensate/ 

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

feedwater pump low suct ion pressure trip. 

.· 
194 296 
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Re•tision 5 
09/22/78 

2. 2.3 Do not start a condensate pump or condensate/condensate booster 

pump pair unless the lube oil 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. 

2. 2.4 Ensure that feedwater and condensate meet chemistry specifications 

per -th~ Tr11 Chemistry Manu a 1 • 

2. 2.5 Ensure the turbine casing drain tank pumps are not operated 

for extended periods at no flow conditions. 

2.2.6 The following conditions will trip the feedpump turbines : 

1. Overspeed 

2. 

3. 

a. "A": Mechanical Trip ~ 6000 RP:~; Electrical Trip @ 

5900 RPM. 

b. "8": Mechan ical Trip @ 5900 RP!i; Electrical Trip (.l 

5700 RPM. 

"A" feed pump wi 11 trip under the follo1·ting conditions: 

a. If CO-P2A automatical ly trips. 

b. If CO-P2C automatically trips while fed from BUS 

2-3. 

"B" feedpump '"ill trip under the fol1o\'1 ing conditions: 

a. If CO-P2B automatically trips. 

b. If CO-P2C automatically trips while powered from 

2-4. 

4. Low lube oil pressure (8 psig) . 

5. High exhaust temperature (230°F). 

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

psi g for "8" feedpump). 

5.0 194 297 
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7. Low vacuum exhaust (0 psig). 

APR 2 3 1919 

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

3.0 PREREQUISITES 

Initial Each Step After Satisfactory Completion. 

2106-2.4 
Re•1ision 5 
09/22/78 

3.1 Insure power is available to 480V I~CC 2-41A, and the following 

~reakers are closed: 

__ 3.1 .1 

__ 3.1.2 

Unit 58, FW-P-lA Turning Gear. 

Unit SC, FW-P-lA l~in Oil Pump. 

3. 2 Insure power is available to 480V HCC 2-418 and the following 

breakers are closed. 

__ 3.2.1 

__ 3.2.2 

__ 3. 2.3 

Unit 88, FW-PlA Aux. Oil Pump. 

Unit 12A, FW-P-28. 

Unit 13A, FW-P-20. 

3.3 Insure power is available to 480V MCC 2-JlA and the follo\~ing 

breakers are closed : 

__ 3.3.1 Unit 48, FW-P-18 Turning Gear . 

5.1 194 298 



_3.3.2 Unit 4C, FW-P-18 Main Oil Pump. 
aJ 

APR 2 3 1979 

2106-2.4 
Revision 4 
04/25/78 

3.4 Insure power is available to 480V MCC 2-318 and the following 

breakers are closed. 

_3.4.1 

__ 3.4.2 

__ 3.4.3 

Unit 88, FW-P~l8 Aux. Oil Pump. 

Unit 6A, FW-P-2A. 

Unit 7A, FW-P2C. 

__ 3.5 Insure power is available to 2-lDC and Unit 2138 for F\-1-P-lA 

Emergency oil pump is closed. 

__ 3.6 Insure power is available to 2-2DC and Unit 2238 for FW-P-lB 

Emergency oil pump is closed. 

__ 3.7 Instrument Air available per 2104-2.3. 

__ 3.8 Service Air available per 2104-2.10. 

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

__ 3.10 Feedwater pump oil reservoirs at normal operating level. 

__ 3.11 Auxiliary Stearn and fo!ain and Reheat Stearn valve 1 ineup completed 

per 2106-1.3 and 2106-1.1. 

___ 3.12 Turning gear motor control switches in OFF. 

3.13 Valve lineup complete per Appendix A. 

_____ 3. 14 Seal water supply to P~-P-2A, 28, 2C, 20 lined up per 2104-2.2. 

4.0 PROCEDURE 

4.1 Start-Up. 

tlOTE: Valve and pump references assume FW-P-lA is to be started 

first. Numbers in brackets apply for Hl-P-18. 

NOTE: Turbine lube oil reservoir purifiers should be in operation 

per 2104-2.4. 

4.1.1 Starting Feedwater Pump Auxiliaries and Placing the Feed~ater 

Pump on the Turning Gear. 

6.0 194 299 
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__ 4.1.1.1 If reactor coolant temperature 

2106-2.4 
Revision 4 (tJ 

Mil 2 3 !979 04/26/78 
is above 200°F CLOSE steam 

isolation valves MS·V21B (A) and MS·V28A (B). 

______ 4.1.1.2 lubricate the emergency trip linkage, steam trip valves, 

nozzle valve operating gear, and sliding pedestal joints 

on the turbine as necessary. 

____ 4.1.1 .3 Insure feedpump turbine casing drain tank (FW·T·lA (B)) 

is less than half fulJ. Use drain valve MS-V232A (B) as 

necessary but do not completely empty tank. 

_____ 4.1.1.4 Fill and vent the oil coolers and filters. 

______ 4.1.1.5 !foil 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. 

_4.1.1.6 INSURE the oil reservoir exhauster is in operation from 

panel 17. 

__ 4.1.1.7 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 oil pressure gauge for an oil pressure of from 7 to . 

10 psig. 

____ 4.1.1.8 START the A.C. motor driven auxiliary oil pump from 

panel 17. The D. C. motor driven emergency oil pump can 

then be manually stopped. Return control switch to 

"Auto". Insure auxiliary oil pump maintains sufficient 

bearing oil pressure. 

_____ 4.1.1.9 START the main oil pump from panel s. and immediately 

STOP the A.C. motor-driven auxiliary oil pump. Ensure 

oil is flowing in all sight glasses . Fr'om panel 5 or 

•. 

194 300 
7.0 
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APR 2 3 19~ l2/22/ 7i 
1CIC<~1 indicators, checl: :.ilt: iub:! oil p1·t:ssu n~ ut 10·15 

psig i'lnd 90vernor oper«ling oil pr:ss:n·~ at 100-110 psi~. 

__ 4. 1.1.10 Place the uuxil iary oil Ptr.::;> cont1·cl :; ~ti tci1 in .;uTO. 

__ 4.1 . 1.11 With the J'.ux S~ear: ilnd i·~ in Stcz.m lso~c1tion vulves closcrl, 

test the emcrg:ncy stopping syst!;m .:.:; fcll01·:s: 

l. Set the valve pnsi t ion:r to its .::in~ nou«: ~P!!~i.! :;~~ 

point as indic;Jt~d by !ji 'C:!II 1 l !)!lt on p:n!!l 5. Sr. :. 

the ICS spee:d controller to lts uinirllr.1 •••1:! •:c:·if~· 

stittion in Hand. 

2. Latclt th~ hydt·au1 ic tl"ip uith t he ~lcctl'it: t·asct 

solenoid b.:,• t•.:rnir.g t he panel 5 ccnt~·ol s11i t ch to 

~esc:t . 

lnd ic.:1tor mu:;t llc used to v~dfj m~niJ".: J.:J 

sett fn~. 

s tee~r:1 uc!:d s~ ion v:.J ~~s . 

8.0 

\94 30l 
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210G-2.4 
r.~vi $; {'z!l 

12/22/77 
5. Dcpt·ess the trip p•;st:!Ju~~on and chec!: th<st tl:~ stc:.~rr 

._1!.1. 1.12 Set the val\'!! positioner to its r.:inimt:m spe~d set point 

as indicated by g:·<!en 1 ight on panel 5. 

4. 1. 1.13 Place th:! turning gear· contl·ol S\'ti tch M p~nel 5 to ON. 

The turning gear 1·til1 enga:;~ i\Utom::~tically 1:llen lub.: oil 

presswe is gr~ater ti~!n 5 p!\ig aad l!.ll'bin!! sp~ed i!\ le~s 

than 1 RPM. 

:.1.1.14 o:::r: solenoid opcratd tlil'binc cki!in .,.;:.lves l·iS· '!210:\ (!;). 

l·iS-V211A (C), and l·iS-\'228f. (t\) fror.; Turbine 01·airi \I?E~: 

p~s~button. p~nel 5. 

ll·.'t:1 alarm 17.E20 (i7.F2!J) is :·cc;.i·:ed. STf.l1i' th~ ap;Jlic~lJll! 

C::1Si~g ckain ;)ui:lp. FH-P-2C 01· 20 (FH-P-2/, or· 2B) f1".~.! r 

___ :. 1.1. iF ·.: . . 

: :.-.: ~.1.1.1 thrOI.:£:: .:.i.l.iS. If the second fe~:';:~~'-!r 

is oct of set'\'ic~ for n:ilintet:ar:ce or t·epail·. th~n 

• · ~:: :·-: tlie fo1lo1·1ing on the out of se.·vice p;.m:;>: 

i. Check CLOSED the f:t:!d:1at!:l' pun:l discit~I'Se v~1·:: ft!-

VElA (C) and the f~~d1·:ncr pur.:p suction vah·~ ro-v:;zr, 

(B). 

2. CLOSE fecclpum;> turbine ~::.:il,;u:;;. v;;lve t·:~-11~4 (·~5). 

J. CLOSE the fl!edpu;rp ~urt>inc ylund stcJi:t St:p!J1y '! ~h·~ 

GS-V2 (5). 

GS-\'9,\ (ll) . 

9.0 
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4.1.2 Stilrt ing a Fe!!diHtcr Pt:.np on r.u:d l iary Stci\F:. 

zwr.-2 .lj 
P.!.'vi;;: loll I 

12/?.?./li 

_4. 1.2.1 Feed;/il~er pump(s) on turning gear per Section 4. i .1. 

___ 4.1.2.2 Ensure at least one pair of condcn!;atc/ccr.dt:ms~te booH?.l' 

pumps at·e in oper·ation per 2105-2.1. 

.~. i. 2. 3 

. :. :. 2. 4 

Open Bypass AS-V219A(!l) i\nd allo~·1 pr·.::ssure to cc:ualizl! 

around AS-V207A(S). 

V207A(3) and shut AS-V219A(G). 

. .. ,,.,-

OP~;; ti': ·~ steam isolation valves f·~·'J219 (A) <!nd :iS-\'2~; . 

Thor~:.:;hly ~:::n, the h!';h p1·cssurc and lo·.: p1·essu•·~ s:e;.ra 

1 inr:s. Co::Jplctcly drain the stea1.: lines b;: cpening an: 

c iv:>ir.; the fcll:J~·:~ ng ste.:;;: tr~j) drip 1~~ i~uluti~111 

.· .-=-. -: .. ~; 

.. . :.~ ;:: •• : : ! : d Saaling S:e~~ t~ cpcr~ticn cer 2106- 1.4 on 

t:1~ il.~:~u;::;J(s) \';hich is (ure) on turr.inq ge·w. 

vc;.: (-l5j }. 

., •. 
- , • .... c;.; ~,:al~ the turbin~ ~si n~ tha turnin~ ~,(\ "\ . 

~I • • ' 

hour with gland steil~ applied. 

___ :. . 1.2.9 Read roto•· runout (eccen t ricity) ut P::nc-1 17 on F\1-'li-

4056-1 ( nt- VT -405ti-2). 

indicJtir.g li~hts i11o.:linatcd), t1 nd t!lC 3ai1::~' :CS s p:::<1 

10.0 
\94 . 303 
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governor is in 1-lanual and set at the mini~:JI':I range posit~on . 

_____ 4.1.2.11 Reset the hydraulic trip from panel 5. The LP and HP 

stop valves (HS-V48A (B) and 49A (B)) 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 

control valves are closed, and suction pressure 

is greater than the low suction pressure trip 

setpoint. 

__ 4.1.2.12 Check OPEN the feedwater pur.~p recirculation valve F!1-Vl2A 

(125). 

NOTE 1: Check valve pos itioner motor pin is fn the 

"r.:otor" pos i tion, and manual valve positioner 

(knurled steel knob) should be in the motor 

position. 

NOTE 2: Check manual speed changer (s~ooth aluminu1:1 

knob) pulled ful ly out to auto control position. 

NOTE 3: FW-V12A and 8 are jog valves, therefore, it is 

necessary to hold the open or close button 

depressed until the dtsired valve position is 

obtained. 

_____ 4.1 . 2.13 START the feedwater pump turbine casing drain tank pump 

ft~-P-2C or 20 (FW-P-ZA or 2B) from panel 17. 

__ 4.1. 2. 14 Slowly OPEN the steam control valves using the SGFP iurb 

Startup/load Limi t ing Control Switch on Panel 5. Bring 

the turbine up to 500 to 1000 RPM using the valve positioner 

(5peed is indicated on panel 4) . 

194 304 
11 .0 
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2106-2.4 
1<::•1ision 3 
04/05/78 

______ 4.1 .2.15 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. 

11.1 194 1305 

. ... 
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__ 4.1.2.16 
APR UJ-79 

OperatP. the turbine at 500 to 1000 RP!-1 for not 

2106-2.4 
Revision 5 
09/22/78 

less than 

one-half hour. During the warmup period, 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, oil temperatures, 

oil flow· to bearings, and general mechanical performance 

of the turbine. 

______ 4.1.2.17 Check the gland steam supply pressure at 3 to 5 psig and 

the gland exhauster vacuum at 6.0 in \'l'ater from locally 

mounted indicators. 

4.1.2.18 After the turbine has been thoroughly warmed up and the 

temperature Jf the lubricating oil has reached at least 

90°F, gradually OPErl t.he 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. bottom-center, to the 

two small blue boxes (for FW-P-lA C-1. for FW-P-lB 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. 

riOTE : This change over in con tro 1 s will be no ted by a 

zero speed change when the valve position 

limiter is positioned to increase speed. 

12.0 
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hand station, RAISC: tt:e l·!~ r.uill v~l'l!? P:lS i l:iCJn to t ~c: 

upp11,· limits u:> i ~iiJ tbe oanc 1 5 Ra i se/L0\1t? l' suitch unti 1 

the red light on panel 5 i s lit. 

4. 1.2.20 Read rotor vibration ~t PanE::l 17 on FH-VT-4056-1 (F!J-\'T-

4056-2). I 
___ 4. 1.2.21 Chccl: oil sy!.tem o~.2r;)tiun an,J r;?.intai,; oil St:Jlllly tl!J::;>r:~·\!t•! •·e 

betu~-en 100°F <!nd 120°F ~·li til tcsnp~ri! ti::-c contro11 ct· on 

P.:!n:!i 5 . 

.:.1.7.. 2? CLOSE stc:t·tul) recirculation valves FU- '!12A {C). 

4. 1.: Shift~r~ -; h.:; Hain Fee;h.:ter Fu1r.;> from Auxilia;·j• to r:,, ;~, Str.;:~t . 

,:u-::. to..;) in~ by closirog ,;s-\'219:. {5) .:::d f..S-V20U. {t;). 

turbir:e :·:~n au~or::<~::ically shif t f rom r.:~i•l 

ste:1m tc reheat stea:~1. 

__ .~.1.3.3 ;.f,~i· the turbin:! has bc~n op~t·atinr: for at least cnc 

n::::- , CLOSE tut·bir.~ dr·ain v~lves l·iS--2111t\ {210B}, leS-'/21lf, 

(2i lu}, tlnd r:s-'!223!\. {225~) fro.n :Jo1n<!l· 5. 

Startt;O of a Second r~~d.:.l~::r ?u; .. p (F!!-~-IC (;, )}. 

llOi;_: A second fc~c!:·:~t!'r t:•;;;:;> should b!:' st3l'tcd pe'i(.;· to 

rc~ctor pcucr reachin~ 4C~. 

in op~r~tion per 21CS-2. 1. 

13.0 
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_4.1.4.2 Ensure the feed\1ater pump turbine is on the turning gear 

per Section 4. 1.1. 

______ 4.1.4.3 O~en the Steam Isolation Valves MS-V21A(B ) and MS-V28 

B(A) if not already open. 

________ 4.1.4.4 Thorougly war-n 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 

HS-U368(A) 

HS-U37B(A) 

HS-U69(67) 

Valves 

HS-V171 B(A) and MS-Vl74 B(A) 

MS-VlSO B(A) and MS-V183 B(A) 

MS-V325 (317} and HS-V330 {322) 

________ 4. 1.4.5 Place Gland Sealing Steam in operation for the second 

feedwater pump per 2106-1.4. 

________ 4. 1. 4.6 OPEN MS-V45 (44), turbine exhaust line to the condenser. 

4. 1.4.7 Rotate the turbine using the turning gear for one hour 

with gland steam applied. 

________ 4. 1.4.8 Read Rotor run out (eccentricity} at Panel 17 on FW-VT-

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

_______ 4.1.4.9 Verify the valve positioner is set at zero (panel 5 green 

indicating lights illuminated), and the 8ailey ICS speed 

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

______ 4.1.4. 10 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 minir::um 

settings, the HP and LP Stop valves and steam 

14.0 
194 308 
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control valves a~e closed, and suction pressure 

is greater than the lo1., suction pressure trip 

setpoint. 

_4.1.4.11 Check OP£fl the feedwa~'! r pump recirculation valve Fli-V129 

( 12A). 

lliiTL.!_: Check valve positioner motor pin in the ":notor" 

position, and manual valve posi!ioner knurled 

steel knob should be in the ootor posfti~n. 

NOTE 2: Check manual s~eed changer {smooth ~lurninum 

knob) "pul l ed fully" out to auto control position. 

__ 4. 1.4.12 S10\ofly CP£~1 the steam ccn:rol valves using the SGF? Turf> 

Startup/Load Limiting control switch en panel 5. Bring 

!he turhi r.e u~ to 500 to 1000 RPM using the valve pos~tioner 

{speed is indica~ed en panel 4). 

_4.1 . 4.13 ihe t~rr.ing gear wi11 autooatically disen~age as ~~e 

t:Jrb i.ne s ur':j. ?1 ace the turning ge'1 r con:r.o i !;witch to 

OFF, and vedf:t green :Hser.gage light, and green rr.otor 

OFf light are on. 

_4.1.4.10: Cperate the tur~ir.e at SCO to 1000 RPH for not iess than 

on~-ha1f hou~ . Our ing !he wa~p per iod. l1sten for any 

r.Jbbtng, unusu~l no ises or ·d::·ra:fon. If any such ~ounds 

are heard, decrease ~rb fn~ sp~d unti l t~e cond i t fon 

clears, dete~i ~e ~n~ correc~ the source ~f trcub1~. D~r 1 ng 

1 s. f) 
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_____ 4.1.4.15 Check the 3l~nd steam supply pressure at 3 

2106-2 .4 
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to 5 psig and 

the gland exhr.uster vacuum at 6.0 in \'tater from locally 

mounted indicato,;. 

4. 1.4.16 After the turbine has been thoroughly 1-1ar.ned up and the 

temperature of the lubricating oil has reached at least 

90°F, gradually OPEN the steam control valves and slOI'Ily 

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. bottom-center, to the 

two small blue boxes (for P.i-P-lA_C-1, for FW-P-18 C-2) 

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

tl"e auto position fully up. llote this is to be done only 

after reaching min speed on the go ·1enor. 

tiOTE: This change over in centro 1 s Ni 11 be noted by a 

zero speed change when the valve posit ion 

limiter is positioned to increase speed. 

4.1.4.17 Once the feedpump turbine is controlled by the Bailey ICS 

hand station, RAISE the ~lanual valve position to the 

upper limits using the panel 5 Raise/lower switch until 

the red light on panel 5 is lit. 

________ 4 .1.~.18 Read rotor vibration at Panel 17 on PJ-VT-4056-2(4056-1}. 

4. 1.4.1 9 Chec~ oil system operation and maintain oil supply te~perature 

between 100°f and 120°F ~.,ith controller on panel 5. 

4. 1.4.20 Close star~up recirculat ion valve P~-V12B (A) . 

4. 2 r!onna 1 Operl!t ion. 

-- 16.0 
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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 feed~·tater 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 ~xerciser 

circuits periodically. 

4. 3 Shutdown 

4.3.1 Shutdown of First of Two Operating Feedwater Pumps. 

__ 4.3.1.1 Ensure reactor power is bet\ofeen 40~ and 50~. 

__ 4.3.1.2 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 Cab inet F-161 in the Relay Room and at 

the blue boxes (C-1 for FW-P-lA, and C-2 for 

FW-P-18). place the switch for the feedpumo 

_!2. be shutdown. in "Nanual" to remove ICS Control. 

Note this must be done before going below minimum 

governor speed. 

_4.3.1.3 Place the turning gear control Slofitch on panel 5 to Ott 

for feedwa ter pump to be shutdo~m. 

4.3.1.4 Trip the feedwater ·pump tur~ine selected for shutdown 

using the turbine control Sl'litch on panel 5. 

4. 3.1. 5 OPErl turbine drain valves l·tS-VZlOA (I~S-V210B}, HS-V211A 

(MS-V211B). and HS-'/228A (I·IS-V2286} ,.,i th thP. Turbine 

Drain OPEtl pushbutton on Panel 5. 

17.0 
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__ 4. 3.1. 6 Check that the turning gear engages 

ttJ 
APR 2 3 lQJll 

2106-2.4 
Revision 5 

09/22/78 
automatically when 

turbine speed drops to tess than one RPM. ihe red indicating 

light for the turning gear ~~tor and the red engage light 

should come .on. 

__ 4.3.1.7 Secure applicable casing drain tank pump, FW-P-2A or 2B 

for Feedpump "B" or FW-P-2C or 20 for Feedpump "A•. 

4.3.2 Shutdown of Second Feedwater Pump. 

___ 4.3.2.1 Ensure the reactor is shut down and steam generator 

pressure is below 500 psi. 

_______ 4.3.2.2 Ensure all emergency feedwater pump c~ntrol switches are 

in PULL-TO-LOCK. 

4.3.2.3 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-lA, and C-2 for 

FW-P-18), place the switch for the feedcumo . 
~be shutdown, in ":·tanual" to remove ICS Control. 

Note this must be done before going below minimum 

governor spe~. 

___ 4.3.2.4 Place the turning gear control switch on panel 5 to 0~1. 

4.3.2.5 Trip the feedwater pump turbine using the turbine control 

switch on panel 5. 

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

{!~S-V211BJ, and HS-V228A (HS-V228B) "'i th the Turbine 

Drain OPW pushbutton on panel 5. 

18.0 194 312 
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_4.l.2. 7 Check that the turning gear engages automatically \'lhen 

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. 

__ 4.3.2.8 Secure applicable casing drain tank pump, Ptl-P-2A or 28 

for Feedpump "B" or FW-P-2C or 20 for Feedpump "A". 

4.3.3 Securing Feedwater Pumps and Auxil iaries . 

4.3.3.1 When the Condenser Air Extraction System is secured 

(condenser vacuum broken) or I-IS-V44 (45} closed, CLOSE 

the gland steam supply valves GS-VS (GS-V2). 

4.3.3.2 CLOSE the Gland Steam isolation valve to the G.S. Condenser 

GS-VSA (GS-VSB). 

4.3.3.3 Continue turning gear operation to ensure even cooling of 

the turbine rotor for both feedwater pumps . During the 

cooldown period do not allo1~ lubricating oil temperature 

fro~ the cooler to fall below 90°F. 

4.3.3.4 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 feed\vater pump 

and check that each auxiliary oil pump starts automatically. 

4.3.3.5 Place the turning gear control switch for each turbine to 

OFF. 

4.3.3.6 SiOP the auxiliary oil pump for each feed1~ater pump and 

check that each DC emergency oil pump starts automatically. 

4.3.3.7 SiOP each DC emergency oil pump. 

19.0 194 313 
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_____ 4.3.3.8 STOP each oil reservoir exhaust fan, and secure each oil 

cooler. 

4. 4 Single Feedwater Pump Operation BelO\'f 55:: Power. 

~: If operation with a single feedpump is required, reduce 

power below 55: and proceed with the following steps. 

__ 4. 4.1 

__ 4.4.2 

4.4.3 

4.4.4 

__ 4. 4.5 

_4.4.6 

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 

centro 1 switch. 

NOTE: Go to Cabinet F-161 in the Relay Room and at the 

blue boxes (C-1 for m-P-lA, and C-2 for ft.I-P-18), 

plact> the switch for the feedpump !2., £!shutdown, in 

"Manual" to remove ICS Control. rlote this must tie 

done before going below minirnum governor speed. 

Plc:ce the turning gear control switch on panel 5 to 011 

for the feedwater pump to be shutdown. 

Trip the feedwater pump turbine selected for shut..:!o1.n 

using the turbine control S\titch on panel 5. 

Open turbine drain valves I-IS-V210A, (2108). l·lS-V211A 

(2118), and MS-V228A (2288) with the Trubine Drain OPEfl 

pushbQtton on panel 5. 

Check that the turning gear engages automatica lly Hhen 

turbine speed drops to less than one RPM. The red indicltion 

light for the turning gear motor, and the red engage 

light should come on . 

If required CLOSE feedwater pump turbine exhau~t valve 

MS-V44 (:~S-V45). 

.• 
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_4.4.7 

4.4.8 

__ 4. 4.9 

__ 4.4.10 

__ 4. 4.11 

__ 4.4.12 

4.4.13 

4.4.14 
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If required CLOSE gl•nd steJm supply valve GS-VS (GS-V2). 

If required CLOSE gland steam exhuast valve GS-VSA (GS­

VSB). 

Continue turning gear operation to ensure even cooling of 

the turbine ~otor. During cooldown period 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. 

4.5 Operation With One Third Stage Fl~ Heater Out of Service. 

4. 5.1 

__ 4.5.2 

_4.5.3 

4.5.4 

4.5. 5 

STOP Extraction Steam f1o1'1 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-V9A. (B) and 

outlet valve. FW-V13A (138). 

Verify closed FW-V12A (FW-V12B). 

4.5.6 The loss of a third stage feedwater heater u~bal ances 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 feed~1ater control valves to 

equal ize reactor coolant Tc. Verify that the ICS compensat~s 

for the heater loss. 
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REACTOfl l:U l L!:l l ::G 2~1' CL~':J\i iO:! Sv\lit! 

FU-V2Jf1 SG J,\ FH I,, 1 e t Drain I:;olati'Jn 

Hl-\':111\ SG lA FU Inlet Cr,; i :1 

FH-V23~ SG iB H! Inlet U1·a in I sc lu t ioli 

F;;. 'It; 1 B SG l::l F!! Inlet Oraiu 

RE:'.CTOt.: Clll !.0 I ::G I., . • ". !!I:ST_ .. {) .. P.H:G ,,;, , ... _ 
o:: s I"ur-rrr.~st 

~ - . :;~ SP-l,'1-L 7 ~t . Vl•:. (SG If, Level) 

: : • • .;(i;\ SP-1i\-l7 !\!;. Vl•:. (SG 1 ,, l:~'/C 1 ) 

: ·-'.'37C SP-lA-LT O• .... Vlv . (Sf. lA l~VI! J ) 

SP-1:.-!.. 7 ~ :. ':lv. (SG 1 ,., level) 

S?-Ji,-L i' ~~. 'lb. (SG 1A l:val) 

r - '133.\ 5?-IA-Li ~:. '.'1 '1. (SG g L~·;'.!l) 

SP- 1.1\-~ T Ht. ·.' i '/. (SG 1:. L~·:'.! l ) 

FE'.!.CT~~ ,. ., ~. () l ' ' ~ , .. , ~· .. ~ .. iW:G ·.::.-=-s: :; .;!Fs" 
!...!~.!.!-.~ 

)'"'- :: -:.-:- .':'.:. •; i '1. {:;G 1:: :..~ ·:"! 1! 

$:1- i: - .. ~ Vl v. ( SG 16 :.~vc 1) 

: .. . Ji\) SP- ~.:;-!.,; :. :. 'llv . (Sii 1!3 Level) 

S?- ... - - -. Vlv. ($C. Hl Level) - -. : ..... 
5P- ::-LT ~t. Vlv. (SG 1:3 L~\·;: 1 ) 

- .. :". - .; :. !':;.t- ~ ::.-t T o .. Vl·:. (St. Jr. Lev~~) ··-· 
S?-~3-LT Rt. Vh. (SG Jo Lcv;.:l) 
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Feedwater System Valve Line-Up 
Valve. NO Oescrtption Posit1on [nitials 

FW-V98 3rd Staqe FW Htr 68 Inlet 

FW-V278 FW-P-18 Disch Vent Isolation 

FW-V288 P~-P-18 Disch Vent 

TURBINE BUILDING 281' ELEVATION 
EAST ENO OF COIIDWSER 

FW-V16A FW-P-lA Recirc to Condenser 

FW-V16B FW-P-18 Recric to Condenser 

FW-V64A FW-P·lA Recfrc to Condenser Isolation 

FW-V648 FW-?-18 Recric to Condenser Isolation 

CO-V203A C0-'1204.\ Inlet Isolation 

CO-V203B CO-V2048 Inlet isolation 

':O-V204A FW-?-lA Bracket Leak Off Tank Control 

C0-'/2048 FW-?-19 Bracket Leak Off iank Control 

C0-'1205.\ C0-'1204A Outlet Isolation 

CO-V2058 CO-V2048 Outlet tsot~tion 

'llv. 

Vl•1. 

iUR8I:f£ 3;.;&LDHIG ~OS' EL!'/AT!Oil 
Jrd Staae FW Htr 6~ ~REA 

OP 

CL 

CL 

A 

A 

OP 

OF 

OP 

OP 

A 

A 

OP 

OP 

FW-VlOA Jrd Stlqe FW Htr 6.\ Inlet Px CL 

FW-VllA FW-?T-1135 itt. 'lh . (P~ Htr. 6A) OP 

F'.ol-'llZA FW-P~ lA Startup Recirc. · OP 

FW·V67A FW-?-1.\ Startup Recfrc. o2 Sampl~ [solation OP 

FW-V48 FW-?-lA Startup ~ecirc Drain Cl 

FW-'/49 F'ol-P-lA Star:up ~edrc Drain [solation Cl 

24.0 
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Valve. No Descriotion Posit1on 

FW-Vl3A Jrd Stage FW Htr SA Outlet OP 

FW-V52 Jrd Stage FW Htr SA Outlet Vent Isolation CL 

FW-V53 Jrd Stage FW Htr SA Outlet Vent Cl 

FW-V54 Jrd Stage FW Htr SA Outlet Drain Isolation Cl 

FW-V55 Jrd Stage FW Htr SA Outlet Drain Cl 

TURBINE BUILDING 305' ELEVATION 
·JRO STAGE FW HTR 6B AREA 

FW-VlOB Jrd Stage FW Htr S8 Inlet Px CL 

FW-V118 FW-PT-1132 Rt. Vlv. (FW HTR SB) OP 

FW-V12B FW-P-18 Startup Recirc C~ 

FW-V67B FW-P-18 Startup Reci rc 02 Sample Isolation OP 

FW-V13B 3rd Stage FW Htr 68 Outlet OP 

FW-VlS Jrd Stage FW Htr 6A/6B Bypass CL 

FW-VSO 3rd Stage FW Htr Bypass Drain Isolation CL 

FW-V51 3rd Stage FW Htr Bypass Drain CL 

TURBINE BUILDING 305' ELEVATION 
NORTH EAST W CEILING 

FW-V34A SP-8A-DPT Rt. Vlv. (FW Flow) 

FW-VJ48 S?-88-0PT Rt. Vlv. (FW Flow) 

FW-VJ4C SP-8A·OPT Rt. Vlv. (FW Flow) 

FS-V34D SP-88-0PT Rt. Vlv. (FW Flow) 

rw-V57 FW HTR 3A Outlet Sample 

r~-VS8 FW HTR JA Outlet Sample 

OP 

OP 

. OP 

OP 

OP 

OP 

210S-2.4 
Revision S 
03/14/79 

Initials 
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Feedwater System Valve Line-Up 
Valve. No Oescriotion 

FW-V59 

FW-V60 

FW HTR 38 Outlet Sample · 

FW HTR 38 Outlet Sample 

TURBINE 8UI~OING 331' EL~/ATION 

Position 

OP 

OP 

FW-V14A SG lA P~ Control Valve Inlet Isolation CL 

FW-V17A SG lA FW Control Valve Outlet Isolation OP 

FW-V19A SG lA FW Startup Control Valve Outlet Isolation OP 

FW-V22A FW HDR Drain CL 

Initia-ls 

FW-V25A SG lA FW Startup Control 1/alve Neutral, Bypass Airline 
Closed, and Manual Operator 
Pin Removed 

FW-V26A SG lA FW Startup Control 1/al'le Inlet Isolation OP 

FW-V29A SP-7A-DPT Rt. Vlv. (FW Startup Flow) OP 

FW-V29C SP-7A-OPT Rt. Vlv. (flil Startup Flow) OP 

FW-VJOA SG lA FW Control Valve Neutral, Bypass Airline 
Closed. and l~anua 1 Opera tor 
Pin Removed 

FW-V35A SP-llA-DPT Rt. Vlv (SG lA FW Cont. Vlv) OP 

FW-V36C SP-11A-OPT Rt. 1/lv (SG lA FW Cant Vlv) OP 

FW-V56A SG lA FW Startup Control Valve Crain CL 

FW-V61A SG lA FW Control Valve Vent CL 

FW-V62A SG lA FW Control Valve Vent Isolation CL 

FW-V63A SG lA FW Startup Control Vlv Vent Isolation CL 

FW-V66A SG lA FW Startup Control Valve Bypass CL 

FW-V148 SG 18 FW Control Valve Inlet Isolation CL 

FW-V178 Sg 18 FW Control Valve Outlet Isolation OP 

FW-V198 SG 18 FW Startup Control Valve Outlet Isolation OP 

FW-V22S FW HDR Crain CL 

FW-V102A ·:w HOR Ora f n CL 

FW-V102S t11 HOR Ora 1 n CL 
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Feedwater System Valve line-Uo 
Position lnltials Valve. No Oescriotion 

·· FW-V258 SG 18 FW Startup Control Valve Neutral, Bypass Airline 
Closed. and Manual Operator 
Pin Removed 

FW-V26B SG 18 FW Startup Control Valve Inlet Isolation OP 

FW-V298 SP-78-0PT Rt. Vlv. (FW Startup Flow} OP 

FW-V290 SP-78-0PT Rt. Vlv. (FW Startup Flow} OP 

FW-V308 SG 18 FW Control Valve Neutral, Bypass Airline 
Closed, and Manual Operator 
Pin Removed 

FW-VJSB SP-118-DPT Rt. Vlv (SG 18 FW ~ntrol Valve} OP 

FW-VJ60 SP-118-DPT Rt. Vlv (SG 18 FW Control Valve) OP 

FW-V568 SG 18 FW Startup Cont. Vlv . Drain CL 

FW-V61B SG 18 FW Control Valve Vent CL 

FW-V62B SG 18 FW Control Valvo! Vent Isolation CL 

FW-V63B SG 18 FW Startup Control Valve Vent Isolation CL 

FW-V66B SG 18 FW Startup Control Valve Bypass CL 

194 322 
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