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rrlRE£ MILE ISlAND NUCLW STATION 

· tm IT #2 EMERGeiCY PROCEDURE 2202 ·1 • 3 

LOSS Of REACTOR COOt.AtlTJ&;:;,;;.rOR COOLANT SYSTEM 

P~£SSUR£ 

221"2-1.3 
Re t fsfcn 1 
06/22/77 

A. Leak or Rupture ~ithin Capability of System Operation. 

1. 0 SYMPTCtMS 

1.1 

l.Z 

1.3 

1.4 

1.5 

fnitial loss of reactor coolant pressure 1 decrease in pressurizer 

level becoming stable after short perfei of time. 

?ossfble ru(tor build1ng hfgh radiatfon and{or temQ. alarm. 

?ossfble reactor bu1ld~."1 sump high level alaf"!''l • . 

Hake-up tan~ level decreasing • 1• fn 3 ~in. 

Possible =akeup tir.e high flew ala~. 

1.6 RS ran Orip Pan Level Hf Ala~. 

•. ~~OTE : The op~rator may dtstinguish ~etween a loss of coolant 

ins fde containment,. ·an OTSG tu~ ruptJre and a steam lint 

break lly the f ollowing symptDrns ~~id1 are unfGue to the 
-

aforer.entioned accidents. 

1 • . toss of coolant inside Rx Sldg. - part1culate. iodi1e & gas 

monitor alarm en H?-R-227 "~eactor Suildfr:g Air Sar.:;>le". 

2. OTSG tube rupture -gas monitor ala~ c, V~·R-748. 

3. :.k -·" lfne break 

(11 Low condensate storage tank level ala~- and or low hot 

well level alarm. 

(21 FW Latch Syste!ll Actuati~n • .. 

Z.O IMMEDIATE ACTIOr4 

2.1 Automatic Action: 

l.O 198 337 
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2.1.1 

2.1.2 

KU-Yl7 will open to compensate for reduced pressurizer level. 

Additional pressurizer heaters will co~ on in re~ponse to 

reduced reactor coolant pressure. 

2.2 ~~nual Action 

2.2.1 Verify MU-Vl7 open and pressurizer ~aters on. 

2.2.2 *CLOSEN HU-V376 letdown isolation valve. & MSTART" the backup 

MU p~. if requfr~. 

2. Z.3 Reduce load at l~ rnfnute & proceed ~ith r~~~l shutdown. 

2.2.4 "liNE-uP• waste transfer punp from a R.C. Bleed ~oldup Tank & 

p~ to th~ ~keup tank to ~intain required level. 

2. 2. 5 Jf fer any reason the op~ratol" c~r.not l".aint.ain ~take-up Tank 

and Pr~s~urizer leVP.ls abov~ th!ir re ~pective l~~ level alarm 

setpoints, "TRIP• the reactor. ftt~lTIATE• Safety Injection 

n'\nua1ly (push buttons on oa nel 3). -~ then "Close" r-:U-1J12. 

J. 0 FCL~:z UP ACT!Or4 

3.1 Safety Inj~ct ion Not Initiated. 

3.1.1 Initiate unit shutdown & cooldown p~r 2102-3.1 and -2102-3.2 -

rP.sp~tively. 

3.2 S!fety lnje~ti ~n Manually Initiated {HPI and LPI). 

3. 2.1 Ver-ify ~hat the f-takeup P~;mp~ ~ Oec:ay Heat Re-.oval Pumps stc1rt 

sat~ s factorily. 

3.2. 1.1 C 1o ~ e MV-V12 and ~ru-VI8~ 
3.2.2 Sy;Jass the SAFETY l:IJECi IO'I by OEP~ESS I H':i the Group ~eset 

Pu:h!Juttons & "THP.OTTLE" !·:U-Vl6A/B/ C/O a~ nect>S<;dry to ~r.ainta ln 

220" prassurizet lev~l and Mt cyceed 250 GPr!iH?T fl o~'f leg. 

3.2.3 If HV pur:p flow drops below 95 C?M. trip e>"ces~ ~~ pu"':ps. 

2.0 198 338 
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NOTE: 

220Z·l.3 
Revfsfon 3 
12/30/77 

HPl String A flow is the sum of MU 23 FE1&2. HPI 

String B now is the sum of ~1U23 FE 3&4. 

~ . 2.4 Verify that Safety Injection equip~~nt is fn its ESF posftfon 

as shown in Table A-1. 

3.2.5 CAUTION: Continued operation depends upon the capability to 

maintain pressurizer level and RCS pressure above 

the 1640 PSIG Safety Injection Actuation setpoint. 

1. If pressurizer level can be maintained above the low 

level alarm pofnt and the RCS pressure above the Safety 

Injection Actuation pofnt, then proceed to step 3.2.6. 

2. If pressurizer level cannot be maintained above the low 

level alarm pofnt and the RCS pressure above the Safety 

Injection Actuation pofnt, then the plant has suffered a 

_major rupture and operation should continue according to 

Part B - leak or Rupture of Significant Size Such that 

Engineered Safety Features Systems are Automatically 

In i tiated. 

3.2.6 With the pressurizer level and RCS pressure being maint ained 

within allo\table limits, initiate plant shutdown and cooldown 

per 2102-3.1 and 2102-3.2, respectively. 

~: The HPI System is being used for makeup control and 

valves HU-V16A/B/C/O will have to be throttled to 

mafntain p~ssurfzer level. As RCS pressure 

decreasn, it mtly be possible to return to the 

normal makeup flO\ipath and secure HPI. If NU pump 

now drops below 95 GP~1 as a result of th-rottlfng. 

"Open" MU-V36 & 37 to provfde ~iU pump r~ci rculation 

path to ~\U Tank. Honitor HU Tank level and open 

l'.U-Vl2 as req111r-ed. 198 339 
3.0 
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3.2.7 At the time the OH System is to be brought on line for nonmal 

cooling only one OH string should be used for decay heat 

removal (i.e. - recirculation from the RC System). The other 

3.2.8 

DH string should be maintained on standby for use in recirculating 

water from the RB sump to the RC system. 

~: Trip Reactor Coolant Pumps before R.C. Pressure 

decreases below pump UPSH (See figure 1 of 2102-

3.1/3.2. 

When the Borated Water Storage Tank level decreases to 12' as 

indicated on panel 8, Shift the HU/HPI pump(s) suction from 

the BWST to the R8 sump if RCS Pressure is greater than 200 

psfg as follows: (assume DH string A(B) is being used for 

decay heat removal and OH string B(A) is being maintained on 

standby): 

3.2.8.1 If not already done, "THROTTLE" HPI string(s) flow rate to at 

least 500 gpm each < 250 gpm per leg) using control valves MU

V16A/B/C/D (or MU-V17 if flO\"~ nas been returned to the nonr.al 

makeup flow path). Flow rate indication and valve control in 

control room on Panel 8 and 3, respective1y. 

3.2.8.2 ~oPE~" valve OH-V73(A) 1n crossover )ine from t~l Str1ng B(A) to 

HPI string B(A) (suction of HPI pumps) •• 

"REPOSITION" HDJ flow control v~lves MU-Vl6A/B/C/O (or ~-V17 

if flow has been returned to the no~Al ~keup flowpath). ~PI 

flow would increase because of increased HPt pump -suction 

pressure. 

3.2.8.3 When the BWST levP.l decreases to 7'• verify ~utomat1e tra~sfer 

to the Pil .sump is initiated. Verify OPEN !>uction valve for 

string B{AL C!-1-V6S{A) from the R8 ~ump. 

4.0 198 340 
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3.2.8.4 When the suction valve from the RB sump OH-V6 B(A), _ is fully 

open, then •ctosE• the ECCS suction valve, OH-VSB(A), from 

the BSWT (valve controls and position indication fn control room). 

The ECCS B(A) string is now in "pi~gy-BackK operation providing 

makeup to the RCS from the RB sump as required. 

3.2.9 After R.C.S. pressure decreases to ~ 200 psig, throttle HPI 

discharge flow by throttling HU-Vl6A/B/C/O. Observe that LPI 

pumps now deliver water to RCS via OH-V4A/B. 

3. 2.10 

3.2.11 

3.2. 12 

When MU-V16A/B/C/O (HPI flow valves) are closed, stop the Hi 

pressure injection pumps & close OH-V7A & 78 from the LPI pump 

discharge. Injection flow path is now as follows: 

Spill coolant to RB sump, RB sump to LPI pumps. 

LPI pumps to RCS v1a OH-V4A/8. 

Throttle OH-Yl2BA & B as required to maintain 220" pressurizer 

level and max. LPI pump flow of 3000-3300 gpm. Within about 

24 hours, establish a long-term cooling circulation mode as 

described in 2104-1.3 and listed below. 

Mode 1 

Mode 2 

Mode 3 

Mode 4 

Forced circulation using decay Heat drop line. 

Gravity draining reactor coolant hot leg to the 

Reacto ,· Building sump via the D.H. <frop line. 

Hot leg injection using Pressurizer Auxiliary 

Spray Line. 

Reverse flow through the Decay Heat Drop line 

into "8'' Reactor Coolant Loop Hot Leg. 

Evaluate radiation levels & initiate action for Site Emergency 

as outlined in the THI radiation emergency p1an. 

5.0 198 34\ 
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3.2.13 Reactor Building Isolation Initiated 

1. Refer to Section 8, 3.0 & co~p1ete all steps. 

2202-1.3 
Revision 5 
03/01/78 

8. LEAK OR RUPTURE OF SIGNIFICAr4T SIZE SUCH ~AT Er~nlEER.tQ_ SAFETY 

FEATURES SYSTEMS ARE AUTOMATICALLY HIITJATEO. 

1.0 SYMPTOMS 

1.1 Rapid continuing decrease of reactor cool.1nt pt·essure. 

(1) lo alarm 2055 psfg. 

(2) lo-Lo-atanm 1700 psig. 

(3) Safety Injection actuation at 1640 psfg. 

1.2 Rapid continuing decrease of pressurizer level. · 

(1) lo alarm zoo•. 
(2) lo·Lo alarm so• (Interlock heater shutoff). 

1. 3 Hi radiation alarm in Reactor Building. 

1.4 Reactor Building Ambient Te~perature Alarm. 

1. 5 HI Reactor Building Sump level. 

1. 6 Hi Reactor Building pressure (R.C.S or main steam line rupture). 

1.7 Rapidly decreasing m~~e-up tank level. 

1.8 Both core flood tank~ levels & pressures are decreasing. 

!!QI£.: The operator may distinguish bebteen a loss of coolant 

inside containment. an OTSG tube rupture and a steam l ine 

break by the following symptoms which are unique to the 

aforementioned accidents. 

l. Loss of coolant insid~ Rx Bldg. - parti~ulate. iodine gas 

~~niter alarm on HP-R-227 "?.cactor Building Air Sample.• 

2. OTSG tube rupture - Gas ~~niter alarm on VA~R-748. 

3. Steam break inside R)( Bldg: 

6.0 \98 342 

-~ 

: 



. - .. 
· - · ' 

. 2202-1.5' 
Revision 10 

- 09/29/78 
(1) low condensate storage tank level alarr.1 - ·and or lm'l hot 

well level alarm. 

(2) P.~ latch Slstem Actuation. 

2.0 · IH:~EOIATE ACTION ·. 

2.1 Automatic Action. 

?..1.1 Reactor trip 1900 psig. 

2. 1.2 Turbine Trip. 

2.1 . 3 Safety Injection initiated@ 1600 psig R.C.S pressur~. or 4 

2.1.4 

psig Reactor Building pressure. 

Both Core Flood Tank levels & pres~ures may decrea~e depending 

upon rupture size and R.C.S. pressure. (~ 600 psfg). 

2. 1.5 Reactor Building Isolation & Cooling initiated. (R.B. Press. 

!. 4 ps ig). 

2.1.6 Reactor Building Spray if the Reactor Building pressure is 

greater than 30 ~sig. 

2.2 Manual Action. 

2.2.1 "CLOSE" XU-'112 and :-:U-Vl8. 

2.2.2 Small 9reak LOCA Response 

Z. 2. 2. 1 Hi thin 2 minutes of the LOCA the CRO dedi ca tad to recognition 

of a small break ·LOCA r.:ust coi:lplete the following: 

a. . yerffy th<lt Sfll.lll break LOCA 1·1ith single failure symptoms 

e.xi st. 

Symptoms : 1. SFAS initiation and only one NUP started. 

or 

2. SFAS initiation and loss of 2-lE or 2-2E 

198 343 
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b. DISPATCH designated LOCA Response Primary A.O. to OPEN 

MUP Discharge Cross-connect. 

c. PROCEED to HU-V16A & B or MU-V16C & D. 

d. Within 5 minutes of the LOCA the MUP discharge cross 

connect valve must be opened off its closed seat and one 

of the MU·Y16 valves on the side of the single failure 

must be -opened 2 turns. 

2.2.2.2 CRO at MU-Vl6A & B or HU-V16C & D must ESTABLISH communications 

with the Control Room. 

2.2. 2.3 Once in co~nication with the control room the· CROat MU-V16A 

& B or C & D continue to open the valves to establ ish 125 gpm 

per leg; while the control room CRO THROTTLES MU-Vl&C & D or A 

& B to prevent pump runout. 

~: If the LOCA was E.S. with loss of r~P all ~~-Vl6 

valves would initially be open. The operator at the 

EVENT 

. -
~.· .... 

Recognition 

CRO to MU-16's 

controls rnust in this CdSe throttle all 4 V.U-V16 

valves to 125 gpm/leg. Also in this case the CRO 

dedicated to Srn:~ll Srr:ak LOCA \~oul d not need to go 

to the 1-1U-Vl6 valves. He should go to the f.lUP 

discharge cross connect valves and assist the A.O • 

to speed up the opening of the t".UP discharge cross 

connect. 

SHALL BREAK lOCA ACTION Tt:-:ES 

8.0 

TlHE FroM Occurance 

!. 2 r.linutes 

:. 4.5 minutes 

\98 344 
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SHAll BREAK LOCA ACTION TIMES (Cont'd) - Revfsfon 9 

EVENT 
AO to MUP Discharge X-Connects 
Communications Established With 
CRO at ~!U-V16' s 
One of the Single failure Side 
HU-V16's Open 2 turns 
Discharge X-Connect OFF Closed Seat 
Discharge X-Connect Open 
HU-V16's Throttled to 125 gpm/leg -

06/20/78 TIME from Occurance 
!.. 3. 5 minutes 
!.. 5.0 minutes 

!. 5.0 minutes 

!.. 5.0 minutes 
!.. 10. 0 mfnutes 
!.. 10.0 minutes 

2.2.3 Verify Hi pressure injection is operating properly as evidenced 

by injection flow fn all four legs. (t·~U-V16A/B/C/O). Flow 

indicated on MU23 FE1,2,3,4. 

2. 2.4 wTRIP" reactor coolant pumps before reaching 1200 psig. 

2.2.5 Verify Reactor Building Cooling and Isolation is operating 

properly. 

3.0 FOLL~J UP ACTION 

3.1 Verify that all E.S.F. equipment is in its ESF position, by observing 

that all equipment status lights indicate as shown in Table B-1. 

3.1.1 Check locked valve status book and verify closed or close the 

folio~1ing manual containment isolation valves I'.U-V330, lt.U-V364, 

CF-V114A, CFV114B, CF-Vl45, Cf-V146, OH-V1~7. and O:~-V28. 

NOTE: Should any component not operate properly, attempt to 

actuate ft at its remote S11itch in the Control Room. If -.;:-_ 

it still does not operate. & the component has a local 

control station attempt to operate the component locally. 

3. 2 Notify Shift Foreman, wl!o notifies all Station personnel over the 

cross-tied PA system that a site emergency has occured. 

3. 3 0 to 20 or 30 minutes past LOCA until sump recircualtion is initiated: 

Conlrol Room operator continuou5ly monitors the foll owing: 

9.0 
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-. 3.3.1 Liquid levels in the: 

220Z-l.J 
Revision 8 
05/12/78 

1. Borated Water Storage Tank, OH-Tl, {DH-3-ll l/2). 

2. Sodium Hydroxide Tank, OH-T2; (OH-7-LI). 

3.3.2 Safety Features flow rate tn each of the following: 

1. Two Low Pressure (Decay Heat) Injection lines, OH-1-Fl 1 

and 2. 

2. Four High Pressure (Makeup) Injection 1 ine'), ~IU-23-FI 1, 

2, 3, and 4. 

3. Two Reactor Building Spray injection lines, SS-1-FI and 

2. 

4. Four of five reactor building emergency coaling river 

water lines AH-Fl-5620, 5621, 5522, 5623, or 5624 respectively. 

3.3.3 P.eactor Building environmental indications: 

1. Te~~erature, recorder on Panel 25. 

2. Pressure, recorder on Panel 3. 

3.4 "DEFEAT" any !!!Q. channels of Reactor Building Isoiation ar:d CooHng, 

then bypass all three Safety Injection Channels. 

CAUTION: If normal power Is lost while operating in the injection 

Mode from the BWST, RB Isolation and Cool ing mus t be 

~anually initiated, when either the BUS 2-lE or 2-2E 

Undervoltage alarm is received to ensure proper diesel 

generator load sequencing. 

3.5 ~THROTTLE" as required to prevent pump runout: 

1. Hi press. i nj. flow (!·~-HA/G/C/0) 0-250 CP:-1/LEG. 

CAUTIO!!: If HU pump flow drops below 95 GPH trip the excess 

198 346 
10.0 
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2. Lo Press. tnj. Flow (Oii-V128A/B) 3000-3300 GPZ.VP:1P. 

3. Buflding'spray flow (BS-VlA/8) 1400-1700 GP:·l/P!1P. 

NOTE: Hi flow alarms should actuate as a warning to throttle 

flows • . 

CAUTION: The actions to be taken for switching suction from 

the B~ST to the R.B. sump depend upon the number of 
' . 

operating ECCS fnj~ction strings and the delivered ' 

flowrates in these injection strings. Based upon tne 

existing situation. in the ECCS. proceed as outlined 

below to perfonn switch over of suction to the RB 

sump: 

Situation 

1. Both LPI strings are operating and 

indicated flow in each is above 

750 gp;n. 

2. Both ~PI strings are operating 

but indicated flow in each is 

below 750 gp:n. 

~. c~a ~?I string is inop~rattve. 

Go to Step 

3.6 

3. 7 

3.8 

:,.;!::: The mai n objective when S\'litching suction from th'! 

- ~ - - BWST to the RB sump is to maintain ECCS flow through 

two f1 ow paths. 

3.6 Both lrf Strin~s are Operating and Indicated Flow in E~ch is Above 

750 GP:~. 

3.6.1 When tha BWST level reaches approximately 12'. initiata the 

following steps: 

198 347-
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If not already done "THROTTLE• LPI strings flow rates back to 

3000 GPH each usfng control valves OH-VJ28 A &9 (flow rate 

indication and valve control fn control room). 

3.6.2.1 If not already do~e, THROTTLE SS pump's flows back to 1600 gpm 

per pump, Thfs must be done prfor to taking suction from t~e 

RB sump. 

3.6.3 "SHUT OfF• HPI pumps (pump control in control room). 

3.6.4 Verify the ECCS suction valves OH-V6A & B from RB su~p automdtically 

open at BWST level of 7'. 

3.6.5 When suction valves from RB sump are full open, "CLOSE the 

ECCS suction valves (OH-VSA & 8) from the BWST. 

3.6.6 "REPOSITION• LPI flow control valves (DH·V128 A&B} to obtain 

3000 GPM each string if necessary. (Flow rate could change 

due to change in suction sources). 

3.6.7 Proceed to step 3.9. 

3.7 Both LPI Strings ~reOperating But Ir.dfcated flow In Each Is Below 

750 GPM. 

3.7.1 When the BWST l evel reaches appro~f·atcly 12', initiate the 

following steps. 

3.7.2 If not already done, "THROTTLE" HPI strings' flow rates back 

to 500 GPr~ per pump each using contrcl valves Htl-V16A , B, C, 

a~d 0 (flow rate indication and valve control in control 

rccm). 

3.7.Z.l If r.ot already done, THROTTLE SS puli'p's flows back to 1600 GPM 

per pump. This must be done prior to taking suction from the 

RB sump. 

\98 348 
10.2 I 

• .. 

-: 
# 



.. " 
2202·1. 3 
Revision 1 
06/22/77 

3.7.3 "OPEN• valves OH-V7A and B fn crossover lfns from LPI line to 

suction of HPt pumps (valve control and position indication fn 

control room). "Reposition" HPI flO'.., control valves (I...U

Y16A,B,C, & D) to obtain SOD GPM each string. (HPI flew would 

increase because of increased HPI pump suction pressure) • . 

3.7.4 VERIFY the ECCS suction valves (OH-V6A & B) from RB sump 

automatically open at BWST level of 7'. 

3.7.5 When suction valves fro~ RB sump are fully open, "Close" the 

ECCS suction valves (OH-VSA & B) from the ~riST. The ECCS is 

now in "piggy-back" operation. 

3.7.6 Proceed to step 3.9. 

~: Once the flow in each LPI string exceeds 750 g~. 

the HPt pumps can be ~sHUT OFF" and valves OH-V7A & 

B can be "CLOSED•. 

3.8 One LPI String fs Inoperative 

3.8.1 The BWST 7' automatic transfer to the RB sump is reached 

fn approximately 55-80 minutes from initiation of ECCS injection, 

depending upon reason for string failure (f.e. - local LPI 

failure or diesel failure}. Prior to actuation of the 1o-lo 

level alarm, initiate the following steps. 

3.8.2 Using the controls fn the control room, attempt to "START UP" 

the non-operating LPI String. If successful. proceed to step 

3.6. If nat successful. proceed to step ·3.8.3 below. 

3.8.3 If step 2 was unsuccessful, initiate opening the OH cross· 

connect isolation valves (PH-V193 A & at as follcws: 

3.8.3.1 ENSURE SU·V1S8 fs closed then OPEN OH-VllZ A & B to fill the 

inoperable string. 

l98 349 
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!f.Qli: If offsite power fs lost OHV193 A & B must be manually 

opened. 

3.8.3.2 Obtafn the keys for the OH cross-connect isolation valves' 

{PH-Vl93A and OH-Vl9JS} breakers from the shift supervisor. 

3.8.3.3 Proceed to 480V HCC 2~328 and MCC 2-428. 

3.8.3.4 Remove the locks from the isolation valve breakers for the DH 

cross-connect lfne. 

~: Local control stations for DH-Vl93A and are located 

fn the Aux Bldg at Elev. 2801 6" near the DH vaults. 

3.8.3.5 "OPEN• the DH cross-connect isolation valve (@.g._ DH-V-193A{Bll 

next to the operating LPI String. 

3:8.3.6 "OPEf{" the seeond isolation valve {OII-Vl93A{_Bll. 

3.8.3.7 Whil@ openfng the second decay heat cross-connect isolation 

valve. ~THROTTLE" either DH-Vl28A or OH-V1288 in the control 

room as required to achieve essentially equal flow rates fn 

both O.H. fnJectfon lines. {~pproxi~dtely 1500 gpm per LPI 

string). 
-

3.8.3.8 If flow is established at g~eater than 750 gprn through each 

LPI string. then proceed to step 3.8.5. · 

3.8.3.9 If flow cannot be established through each L?I string fn 

3.8.4 

c -

eX~eSS of 75Q. gpm using the cross-connect lfne before ECCS 

suction must be switched to the RB sump, then proceed to step 

3.9.4. 

If openfng the OH cross-connect line fails to provide flow in 

each l?t -str1ng fn excess of 750 9pn1. then place one HPI 

string 1n a modfffed "?1ggy-Saclc" mode with the oper.atin9 LPf 

string as follows {!lssume lPI strtng "N'{a) is the oe.erating 

strfng}: . . \98 3JO 
lZ.O 
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3.8.4.1 If not already ..!;me, "THROTTLE" HPJ string "f,"(B) flo~ rate 

back to 500 GPH usfng control valve MU-Vl6A and V168. 

3.8.4.2 "THROTTLE" LPJ strfng "A"{B) flow rate to 3000 GPM using . 
control valve DH-V128A(B). 

3.8.4.3 "OPEN" valve OH-V7A(B) in crossover line from LPI line to 

suction of the operating HPJ pump. 

3.8.4.4 "REPOSITION" HPI flow control valves MU-V16A&B to otbain 250 

GPH per leg HPI flow and reposition LPI flow control valve DH

V128A to obtain 2500 GPM LPI flow. The LPI pump is p~mpfng 

design flow of 3000 GPM (2500 GPH LPI plus 500 GPM HPI). 

3.8.4 .5 "SHUT OFF" HPl pump in HPI string "Bn(A}. 

3.8.4.6 Proceed to step 3.8.6. 

3.8.5 "SHUT OFF" HPI pumps (pump control in control room}. 

3.8.6 If not already done, THROTTLE BS pump's flows back to 1600 GPM 

per pump. This must be done prior to taking ~uction from the 

RB sump. 

3.8.6.1 When the BWST level decreases to 7' VERIFY the ECCS sue• 

valves {DH-V6A & B) from RB sump automatically open. 

3.8.7 When suction valves from RB sump-are full open (position 

indication in control room), "CLOSE" the ECCS suction valves 
.., -

(Oii-VSA & B) from the 8WST. 

3.8.8 "REPOSITION'' LPI flow control valve(!>} (DH-Vl28A and/or B) as 

required to obtain proper string flO\'frates. {Flow rates could 

: 

change due to change in suction sources). ~ 

• 
. 3.9 When the Sodfurn Hydroxide Tank level reache~ approximately 3 ft. 

"CLOSE" Olf-V8A & B. 

3.10 Actuate Environmental Barrier System by opening EB-Vll • . 
\98 35\ 
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3. 11 !ilthi n 24 hours of ECCS initiation. ~>stJbli!ih one of the lnrt1-ter!n 

<:oo 1i ng ci rcu 1.1 U on mode~ e~scri ~~d in 21 04-1. J ~ De C'l.Y He a~ P.t:l'<W a 1 

Syst~. ~nd listed belo~: 

t-:ode 

Gravity drafning reActor cvol~nt r~t l~g to the Pclctor 

Building su~ vfa the D.H. drop Hnt-•. 

:-:ode J Ho t leg injection usinq press ... r izer· .tu.ol iar"y ~pr.ly 1 ine. 

?.everse flow through th~ decay neat dt~o 1ine fnto ·a· 
Reactor Coolan t lo~p Hot l~. 

4 . 0 lO:IG HRI~ ~CTION 

4. 1 Ver ify all pr~vious dctions Jr.d carry out ~ddit\cnal Jr,t1on~ s 

outlined bt!low. 

of t.:d.l lant. 

4.4 1~onitor fo r H2 buildup s'!rld .ts•.urc actJ•ltion of H2 r~n;;-~iMr 01::!"' 

2104 ~6. -t. Hydrog•:n Rtcor-!J i w:r Cper•' tions. 

4 , 5 Honitor R.B. Sump for p~! and ildd Sc1iu::: I!J:~ro.aid·~ ~s ft>quired thru 

lhe dPc~y hPat removal system. 

4.6 As conditions permit, evaluate unit conditions . and r!!t10t'n ~11 n:m

C$Sential equipment to Its nOrT'<ll 1 ine up. 

!!Q.!I: 

2. 

Refer to th~ following instruc.t:ons and pr~<:Pt;lures for 

ddditional information as r~1uircd. 

2104-5.4 - Control Building HVAC. 

14.0 
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TABlE A-1 

220Z-1.3 · 
. · Revhfon 7 

04/18/78 

£SF EQ'JI.PM.ERT - ESF POStTIOtt IN THE COrHROl ROC.~ 
PAnEL 13 

The \t'hite ligh t for each ccnponent should be li t to Indicate th.!t the cdlponent 
Is tn its ESF position, unless otherwfse noted. 

ACTUATIOO A ACTUATIOr• B 

SlHTY iHJECTlOI"f GP. 1 SAFETY HIJE.CTIO~ GP. l 
!qute5ent ESF ~os ition Egui~7>ent ESF Position 

- DC•P4 1A OM ~ DC·P-18 Oft 

G2-12 (note 1) Cl05ED . - G22-1Z (Note 1) ClOSED 

~~P-IA (Note 2} Oft ,.. MU-P-lB (t:ote 2) Ott 

• ~R-?-lA (Note 3) OH - HR·P-lC (~ote 3) Ol'f 

tiS-P-lA (~ote 4} ON - NS- P-18 (Uote 4) ON 

• TIE-2E2 OPEN - TZE"-lEZ OPEN 

T3E-4E2 OPE:t • T4£-JE2 OPEN 

Tl H>21E2 OPEN - T2l E-11 EZ OP(N 

OC-!J96A CLOSED - OC-V96S CLOSED 

SAfEi'f !riJECTION GP. 2 SP.HTY IfiJECIIOrl GP. 2 -
Egijf;:,"t.ent ESF Position ~.!f;'Tlent - · ESF Posit-:ro;;-

., tiR-V9A ClOSED - flR-V98 CLOSED 

~ GH-VI!,\ O?Erf .- DH-V4B OPEN 

OH-VSA 
·-: ·- OP£:r~ • Olf-'/SB OPEf4 

- OH-V8A OPEN • OH-'-:JB OPEN 

OH-VlOOA .r ClOSED . OH-VlOOB CLOSED 

_ OH- '1102A OPEN - OH-V1028 OPEN 

~ l1U-P-1B (Uote 2) Dr I ~ f~U-P-1 C ON 

'" tlR-V40A \ . OPEN v · llR-V40S OPm 

NS-P-lC or• • tlS-P-lC (Note 4) ON 
.. 

T12-22E-2 OPEN T22E-12E-2 oPm 

.,. :~u-na CLOSED V{Y-VSS CLOSED 

15.0 198" 353 . 
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.AC!UA TI on A 

SAFtlv IlfJt:crnm GP. 1 
fquipment ESF Position 

... t~U-'136 ClOSED 

:.. r-ru:vt6A - OPEN 

.,7'ID·V16B OPEN 

• OH-P-lA ON 

_ UR-P-18 (tlote 3) Ott 

- T.llE-41£-2 OPEN 

.. xs-va4B ClOSED 

"nfl-V42A OPEN 

TABLE A-1 
2202-1.3 
P.evhio" 3 
1-2/30/17 

ACTUATIO:i 8 

SAfETY WJ£CTimt GP-:3.,.....,.__, ........... --
_tq,u i protzn t _ -n·r "Pos it ion 

' • foru-V37 CLOSED 

~ NS·V32 CLOSED 

• r~S-V67 CLOSED 
~ 

• OH-P-16 ON 

- MU-V16C OPEN 

-MU-Vl6D OPEN 

... rm-P-lt> {Note 3) ON 

T41E-31£-2 O?Cl 

• NS-V84A CLOSED 

. .AlR-V42B OPEM 

PANEl 3 

ESF Posi t ion 
~.1tus Ltght 

f~ent Tndi'=ator 

· t~S-V83A OPE:~ R 

• NS-V83a OPEN R 

r Ns-V215 CLOSED G 

.. flS-V216 CLOSED G 

NOTE 1: Diesel Generator Breaker will only be c1osed if ::ormal Pm·rer is lost; 

otherWise status indication will be Open {\'shite). 

NOT£ 2: !1U-P.: lB will be running if normal power f~ available for the Actuation, 

for the pump that it is selected to bac~up. 

If norma 1 pmver is lost, HU· P-lB wIll be r uM1ng . H the pti:r.p Lh<t t it Is 

selected to backup fails to start or is i nop~rable. 

16.0 198 354 
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06/22/ 77 

r~TE J: The NR pump in each neader selected for ES or standby will start ff a 

pump fs not operating fn that header; otherwise the operating pump 

wfll remafn fn servfce. 

~: Normally NS·P-lA and lB wfll start; however, NS-P-lC will start ff either 

NS-P-lA or a (depending upon which pump ft 1s selected to backup) fatls to 

start or fs inoperable. 

17.0 198 355 
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t • . .. TABLE 8-1 

2l02-1.3 
Revbion 7 
04/18/78 

ESf EQUIPMOO - ESF POSITlO~I IN THE CO::ITROl ROOM 
P~llEl 13 

- . 
The ~:hfte light for each co:nponcnt sho.!Jld be lit to indicate thit the componecnt 
ts fn its ESF position, unless otherwise noted. · 

ACTUATION A 

SAfETY lnJ£cr16H GP. 1 
Eguipment ESF Position 

OC-P-lA oft 

GZ..:12 (flote 1) CLOSED 

MU-P-lA (Note 2) OH 

rirt-P-lA (Note 3) OH 

ns-P-lA (Note 4} ON 

Tt£-2£2 OPEN 

TlE-4£2 OPEN 

T11E-21E2 OPEN 

OC-V96A CLOSEO 

SAFETY HUfCTlGr~ GP . 2 
£ 9u i P'!!en t E'sf..,....~,...os-i~t..,..i on-
t1R--V9A 

OH-V4A 

OH-VSA 

OH-V8A 

OH-VlOOA 

OH-Vl02A 

MU-P-18 {:lote 2) 

NR-V40A 

~~-P-lC 

T12· 22£ .. 2. 

:.tU-V28 

~ 

CLOSED 

OPEN 

OPEN 

·oPEN 

CLOSED 

O?tN 

ON 

OPtN 

ON 

O?Hl 

CLOS£.0 

ACnJATtO.-. 8 

SAFETY HtJ£CT10:• GP. I 
Eg;uip!l£nt ESF Position 

OC-P-18 Oft 

G22-12 (t:ote J) CLOSED 

MU-P-18 (Note 2) Oft 

tiR-P-lC {riote 3) ON 

ftS-P-18 (Note 4) Ott 

TZE-lEZ OPEN 

HE-3£2 OPEN 

T21E-11E2 OPffl 

OC-V968 ClOSED 

SAFffY'Tif.fECT10~ GP. 2 

n~-v~a ClOSED 

DH'·V4B OPE PI 

DH~VSB OPEn 

OH-VSB OPEtf 

OH-VlOOB ClOSED 
-
Oif-VHJZB OPEN 

t-:!J- P4 1C ON 

nR-V40S ·orw 
r:s-P~lC Olote 4) ON 

TZl£-iZ£-2 OPEN 

I!Y-V!;S t 98 356 ctOS[D 
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< ' • ;,II .... • • , .. , -
ACTUATION A 

!AftTY INJECTION GP. } 
· ~nt · lSt Position 

MU-V36 ClOSED 

MU-V16A OPEN 

Mti-V168 OPEN 

Oli·P-lA ON 

NR-P-18 (Note 3) ON 

T31E-41E-2 _ OPEN 
-

NS-\'848 CLOSED 

~R-V42A OPEN 

Equipment Pos fti on 

All-'-ll 01 

AH-V102 

AH-VIOS 

Alf-Vl07 

CF-Vl44 

· OH-V3 

t::-1-V52 

:tft-V51A 

P.R-V2A 

RR-V2B · 

RR- VSB 

CLOSED 

CLOStD 

CLOSED 

CLOSED 

CLOSED 

-- CLOSED 

CLOSED 

ClOSED 

CLOSED 

OPEN 

OPEN 

OP£tt 

2202-1.3 
- Revis ion 3 

12/30/77 
ACTUAitO!i B 

~fETY ItfJECTlorf GP". '3 
Eguf~~nt ' ESF Position 

MU·V37 CLOSED 

r~S-V32 ClOSED 

NS-V67 CLOSED 

OH·P-18 ON 

MU-Vl6C OPEN 

MU·Vl6D OPEN 

r.R-P-1 C (~lote 3) ON , 

T41E-31 E·2 OPEN 

NS-VS4A CLOSED 

NR-V42B -OPEN 

R.B. lSOLATIOr4 MD CODLING GP 1 
E9uiEment Po!i 1 tion 

AH-E-110 ON 

AH-vao CLOSED 

AH-V103 ClOSED 

AH-V104 CLOSED 

AH-Vl06 CLOSED 

AH·V108 CLOSED 

CF-VllS CLOSED 

...- OH-V2 CLOSED 

NI·1-V104 CLOSED 

NR-V518 CLOSED 

RR-V2C OPE:~ 

P.R-V20 OPEtl. 

t98 357 
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• F- . .. .. . 

ACTUATION A 

R.B. ISOLATION ! COOLlrlG GP. l 
Equipment Position 

" RR-V5C OPEN 

.., sv~vss . CLOSED 

. -wnt-vlo9S CtOS£0 

~ OC-Vll4 CLOSED 

Ttl. tsOOftof.i & COOllt~G GIS. r--
rguiE:-~nt PQsitfon 
~-E-4A ~If 

.AH·E·llA 0:4 

.r itR-V25C UOSED 

'- SS-VlA OP£.~ .. 

• CA-V10 CLOSED 

... CJ\.V4A CLOSED 

~· CA-Vg CLOSED 

v RR-P·lB ON 

"'WOG-V199 CLOSED 
--

"'Wot.-V22 CLOSED 

.... WDL-V1J26 CLOSED 

AH-04092A & 8 RfCIRC 

~H-0409l0 & £ R.t.CtRC 

"'fD-4098 

TABLE B-1 
2202·1.3 
Revision 3 
12/30/71 

ACTUATIOU 8 

R.B. ISOLATiotl '- COOlW~ GP. t 
[quip~~nt ~o~it!o~ 

_, P.R-V6C OPLif 

1.. RR-V&O OPEn 

... RR·V6E 01'-ft, 

.,. SV·V54 ClOSED 

- ~'Dt-Vl092 ClOStO 

.... DC-Vl03 ClOSEO 

-' DC-Vl15 ClOSED 

'ii.':'B.""fWCATtO"M & COOU)iG G?. Z 
(q'J i p1r.en t " l'o$ it ion 

AH-E-11C o:. 
.,.,.. AA·VZSC CLOSED 

.. ss-vta Cf'tN 

..- CA-Vl , CLOSG) 

- CA-V3 CLOSED 

,... CA-V(B ClOSED 

... cA~va CLCS£.0 

...-CA-V6 O.Os:'.J) 

'- RR-P-10 Otl 

-.. WDG·Vl ClOS[!) 

- ~DL-V11i5 CLQSUi 

~t.ml.-V271 nos~n 

.tJt~~.cnA t. s REC.i~C 

AH-0~0920 & £ fTCi~C 

t~-4~98 Y.[CIR.C 

2-0.0 198 358 

.. 

-. . 

. 



. .. 
. (. 

,. ..... 
AC TUAT ION A 

R. B. LS.QIMl.ON J____t_QQL_l!m G~~p ~· ..:.3 __ 
(~u~~nt ~os1tfon 

-' IC·'IZ ClOSED 

• MU·YlA 

- I~U-V2B 

...... MU-V371 

, NS-V72 

l.r !iVJ81 

... NR·P-ZA 

- ~lit-'114~A 

- RR-P-lA 

.... RR-'125A 

- R~-'1258 

~ IC-P-lA 

"AH-C-8A 

-- AH-E-11 C 

- AH-P-lA 

..-- f.H-'JlA 

'"Ali-VlB 

,... AH·'!4A 

'- AH-'148 

- AII-VS 

- AH-\160 

..-· ~H- '11 02 

- ''H-1172 

ClOSED 

CLOSED 

ClOSED 

CLOSED 

CLOSED 

CLOSED 

ON 

OPEN 

or& 

CLOSED 

CLOSED 

OFF 

Ott 

01, 

CLOSED 

CLOSED 

CLOSED 

CL05£0 

CL0~£0 

CLOSED 

CLOSE!) 

CLOSED 

• as-P-TA o~ 

• If ~B Pre~~ure ~30 pslg. 

J!BLE 8·1 

ACTUATior& 8 

U02-l. l 
Revision 3 
12/30/17 

r:. B. lSOLATtQ~f & COOLING CP. 3 
~nt Posit io.n.. __ _ 

• IC-Vl ClOSED 

- IC·V4 

- P.U-V376 

• MU-V18 

- MU-V25 

.,.; NS-VlOO 

..- r~R-P-28 

~ RR-P-lC 

- RR-V250 

.. RR-VZSE 

- AH-C-SA 

- AH·E-11 E 

v-AH-P- 18 

"" AH-\138 

,_.. AH-'IE-

....-AJI-\'61 

_. AH-V63 

- AH-V71 

- IC-P-19 

21.0 

CLOSED 

CLOSED 

ClOSED 

ClOSED 

CLOS£0 

ON 

ON 

CLOSED 

CLOSED 

O!'f 

or& 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOS!:O 

CLOSED 

CLOSED 

OFF 

.. 
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NOTE l: Diesel Cenerator !ke~ker will only be closed if Non:14l Power h lust• 

otherwise statU$. fndkatfon wt 11 be Open (•.ihfte). 

NOTE 2: MU·P-lB will be running if no~dl pawer is available for the Actuatfo~, 

for the pump that 1t fs ~elected to b4ckup. 

tf normal power ts lost, HU-P-18 wfll be running, if the pu~ that it is 

selectP.d to backup fJ11s to start or ts fnoperab1e. 

NOT£ 3: The NR pump 1n each n!Jder selected for ES or standby will start if A 

puq» is not operatint 11\ that header; otherwise the opu.atinq pump 

wtll remafn fn servfce. 

kOTE 4: floni'Ally ItS-P-tA and 18 will stut; ho~ver"~ tlS-f.l-lC w111 -start 1f either 

NS-P-lA or 8 (dep~ding upon whfch pump ft is sel~cted to b4tlyp) fails to 

start or fs inoperabl•. 

PM~El 8 

Egui~nt ES Po!;1tion l lldtcatietl 

- OH-V7A(l} Close G 

- UH·V7B(l} Close G 

~ Ns-va.'lA <T,R!!l .R 

.... flS·V938 Cp~!'l R 

- flS-VZ15 Close G 

- HS .. V216 Close ' ~ 

- Cf·V1A Open R 

"""cr-1/18 02~n R 

(l) This v~lvp ~~y hAV! to be opened for •pf~st-bac~a o~~r~ticn~ 

01\ce, open~d., thf!· Pctsition/lndi catiol'l '*ccrr-.es O¥en{R. 

22.0 198 360 



PA.~n 1s 

Equipment ES Position 

....-on:..v6A 0 1 Close 

w DH~v6a01 Close 
~ MU·V378(.2) Open 

,_ MS·V4A L3l Open 
~ HS·Y48(_l) Opt" 
~ ..s-7A0l Open 

- MS-v7B<.3l O~en 
(1) 

This valve must be opened fer sump-swftc:hovtl'. 

Posftfon/tndfcatfon bec~s OP~f/R. 

tnd1ca!10!l 

G 

G 

R 

R 

R 

R 

R 

2202•1.3 
Rev1sfon 1 
C6/22/77 

Once cpene~. the 

(2} This valve should be closed at t~e operator's ffrst chance. Once 

closed. the Pos1t ion/Indfcatfon become$ CLOSE/W. 

{l) These valves should be closed when t~e steam system is secured. 

Once closed, the Fosftion/ Indfcatton becomes CLOSE/G. 

PANn 25 

C:auiEment ES l'o~i tion Indication 

~.,. AH-£12A Off G 

"'AH~£128 Off G 

~ AH·El9A Off' G 
~ 

~AH-E19B Off' G 

23,0 
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