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THREE MILE ISLAND NUCLEAR STATION
UNIT 1 EMERGENCY PROCEDURE 1202-68
LOSS OF REACTOR COOLANT/REACTOR COOLANT PRESSURE
(SMALL BREAK LOCA) CAUSING AUTOMATIC HIGH PRESSURE INJECTION

NOTE: (1) 1If RC pressure remains above ESAS setpoint proceed per
1202-6A.

(2) 1f OTSG tube rupture is confirmed proceed per 1202-5.

(3) If loss of coolant is large enough to initiate WPI,

CF and LPI flow automatically and RC pressure drops
below 200 psig, proceed per 1202-6C.

(4) The block diagram in Attachment 5 may be used as an
aid in determining the applicable procedure and
section. The biock diagram does not supersede any
procedure steps.

L B T .
L B B o L I S

Symptoms

1. Decrease in reactor coolant pressure. RC Pressure Hi/lLo
Alarm.

2. Reactor Trip Alarm.

Turbine Trip Alarm.

(]
.

4, ES Actuation A and ES Actuation B not bypassed alarm,
. ES Actuation indicated by status 1ights on PCR panel.

o un
-

ap indication on RC-RV-2 (PORYV) or code safety valve dis-
charge line or alarm on the acoustic monitor on RC-RV2 (PORV).
Immediate Action
A. Automatic Action

1. Reactor trip on low RCS pressure or pressure to tem-

perature.

2. Reactor trip containment isolation occurs.

3. [ESAS actuation at 1600 psig.
B. Manual Action
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NOTZ: The parameters indicated with an asterisk (*) will be
T reverified as the first step in Follow-Up Action.

Press the reactor trip push button and ver fy that all

rods havc inserted (except Group 8).

If RCS pressure decreases to HP! setpoint:

a.) Verify HPI automatically initiates, HPI pumps
start, MU-ViSA and B open and MU-Y16A, B, C and
D open.

b.) Trip 211 operating Reactor Coolant Pumps
{mmediately following verification of HPI.

Do not stazrt any major motors such as the condensate
pump or the condensate booster pump during E.S.
block loading. '

*6.

Verify the Turbine is tripped and verify that the Turbine
stop valves are closed.

Close MU-V12.

Close RC-Y2 (may be reopened if necessary to control a
pressure increase).

Yerify that EF-P-1, EF-P-2A and EF-P-2B start and dis-
charge pressure increases to >1010 psig, EF-Yi.A and B
open and flow 1s indicated to increasc stezn generator

Tevel to 50 percent.

Control of OTSG feedrate is critical to obtaining .
RCS Pressure Control (neglecting effects of LOCA -
pressure transient) Monitor RCS pressure and cold -
leg temperatures and manually control OTSG feed -
rate to prevent an overcooling event. :
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7. Evaluate for a Non-LOCA overcooling event by nbserving the

following:

NOTE: During 2 loss of coolant accident, RCS conditions wil)
approach saturation. Temperature will remain fairly
consiant anc pressure will decrease to saturation
pressure. During a Non-LOCA overcooling event, pressure
anc temperature will both decrease rapidly. Some
subgooling will be maintained unless pressurizer leve!
is lost.

LR N T
L

2. RCS preisure, temperature, and saturaticr margin,

b. OTSG pressure: Decrease for steam line break.

c. OTSG level: Higher than required for an overfeeding
event, low level for steam line break.

€. Main and startup and/or Emergency feedwater flow:
High flow for overfeeding event, isclated for steam
1ine break.

If non-LOCA overcooling is indicated proceed per Attach-

ment-2.

8. Take or verify manual control of EF-V-30A and B and

slowly raise OTSG level to 95 percent on operate range.

NOTE: Monitor RCS pressure and cold leg temperatures during
OTSG level changes to insure feed rate does not
cause significant RCS pressure transient,
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9. Verify that the reactor trip building isclaticn and hign
pressure injection systems have actuatec.

0. Evaluate for 0TSG tube rupture by observing the following:
8. Main steam line high radiation monitors.
b. Condensor air ejector high radiation monitor (RMA-S)
€. Verify no increase in RC drain tank and reactor

building temperature, pressure anc radiation level.

If a tube rupture is confirmed, proceed per EP1202-5.

11. Monitor reactor coc~-ant drain tank level, pressure, and
temperature for any unexpected increase. Check PORV and code
safety valve discharge flow 2larms in the control room, and
check acoustic monitoring for PORV,

12. 1f ESAS has been bypassed due to heatup on cooldown, initiate
HPI manually.

Follow=Up Action

The objectives of the Small Break LOCA Emergency Procedure are to

trip the reactor, determine whether a LOCA or a NON-LOCA over-

cooling event has occurred, conserve RCS inventory, keep the core
covered and cooled by maintaining 50°F subcooled condition, es-
tablish satural circulation and remove core heat through the steam
generators, achieve 2 cold shutdown condition and to minimize
radioactive release to the environment.

1. Reverify the parameters in Manual Action that are markec
with an asterisk(*). Use redundant indication if avail-
able.

. Declare a Site Emergency (carry out EPIP 1004.3).

. Verify the following reactor building isolation valves

FGR USE [N UNIT | ONLY
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- NOTE: These valves automatically close on reactor trip. -
RE Sump
WOL-V534 WOL-V535

RC Drain Tank

 WDG-V2 — WDL-V303

. WDG-v4 —__WDL-v304
RCS Sample

L — CA-v3

_CA-v2 — Ca-v13
RB Purge

___RH=VIA AR-VIC

 AHaVIE —_AH-VID

Core Flood Tank

__ CFavaa __ CF-v2B
___ CF-v19A ____CFn198
____CF-v20A ___ CF-v208
Demin Water
__ CA-viss
0TSG Sample
— CA-van — CA-vsA
—_ Ca-vag _ CA-vsB

Letdown Cooler
MU-V3

4. Verify that both trains of HPI components are operating per
table 1. If both HPI trains have not actuated, attempt to

start second HP] train.
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Do not attempt to operate ES valves to the Non ES

ES signal is bypassec. The breaker anti-pump feature

Maintain RCS Pressure/Temperature relationship in accor-

between curves NO. 1 (Interim Brittle Facture Curve)

- -~

If the RCS inadvertently violates (goes above and to
the left) curve NO. 1 on Figure 1, RCS pressure shall

A/B/C/D Closed), maintain RCS between curves NO. 1

(Technical Specification NDT Curve) and NO. 2 (50°F

¢) If RCP's are on, maintain RCS between Curve NO. 1

+ CAUTION:
: position and do not trip any ES components until the
Z will prevent reclosure of trippec breakers until the
. ES start signal is clearec.
S.
dance with the following:
a) If RCP's are off with HP! flow on, maintain RCS
and NO. 2 (50°F subcooled) of figure 1.
- NOTE :
. be decreased as soon as possible until the RCS is
. again back between curves NO. 1 and NO. 2. See
. Step 11 for WPl throttling criteria.
b) If RCP's are off with no HPI flow on (MU-V-16
Subcooled curve) of Fig. 2.
and NO. 2 of Fig. 2.
6.

If reactor building pressure reaches 4 psig, verify that
the RE isolation valves have closed as indicated on

Panel PCR (See Table II).
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8.
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c.

120268
Revision 7

Yerify that total HP! flow exceeds the reauired flow for
RCS pressure as indicatec below.

RC Pressure, psig Required HPI flow gpm

0 550
600 500
1200 438
1500 405
1600 392
1800 365
2400 260
“500 216

If flow reguirements are not met verify valve

positions and attempt to start another Make-Up Pump.
If inadeguate core cooling is indicated by one or more of
the foliowing conditions refer to Attachment 3:
Superheated conditions as indicated by the saturation
meter.
Superheated conditions as indicated by the RC hot leg
RTD's and the narrow or wide range RC pressure indicators.
Superheated conditions as indicated by the incore thermo-
couples for the existing RCS pressure measured by the

narrow or wide range pressure indicators.

NOTE:

With NO. RCP's running, the degress of subcooling
sha,] be determined by the sa2turation meter or

the five highest and operable incore thermocouples,
depending on the ability to establish or verify
Natural Circulation flow. (ie: no flow, use

5 highest and operable incore thermocouples)
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€. Close or verify clesed RC-VI, RC-V], RC-V3E, ML-VIA,
MU-V1EB anc RC-V2Z in an attempt to isolate the leak.

10. Intermeciate Closed Cooling (IC) anc seal injection
should be maintained to the RC Pump se2ls to assure long
term availability. If k. Service closed cocling to the

RC Pump Motors is lost, monitor bearing anc stator

temperatures. Each pump should not be run for more than

30 minutes without cocling water to the motor,
11. i
2. Throttle HPI after bypassing ESAS only when one of :
the following conditions exists:
(1) The LPI system is in operation anc flowing 2t 2
"~ rate in excess of 1000 gpm in each line anc the :
situation has been stable for 20 minutes. :
(2) The degree of subcooling is at least 50°F (as
determinec by saturation meter or 5 highest anc
operable incore thermocouplies) and the action

is necessary to prevent pressurizer level from

going off scale high.

NOTE: If the degree of subcocling cannot be maintainec at
>50°F, full 4PI shall be reinitiatec.

NOTE: The degrev of subcooling beyond 50°F shall be
1imited by the 2pplicable pressure-temperature
restrictions of Fig. 1 or 2.

LI R
S -

NOTE: Monitor total make-. , fiow to maintain >80 gpm
per pump. Open MU-V-36 and MU-V-37 if needed to
provide bypass flow.
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: CAUTION: Because MU-V-12 is closec, monitor make-up tank :
: Tevel and pressure to avoid lifting the make-up :
: tank relief valve (MU-RV-1). :

b.  With criteria to throttle HPI met, bypass ESAS as
follows:
(1) Defeat 2 channels of RE isolation in Actuztion
A anc B (required only if & psig RB isolation
has occured).
(2) Bypass all three channels for 1600 psig in
Actuation A and B (If RCS has repressurizec to

greater than 1700 psig, reset the 1600 psig

birtables rather than bypass)

12. Verify that Natura) Circulation has been established by

observing:

a. Cold leg temperatures approach saturation

temperature for secondary side pressure within
approximately 5 minutes.

b. Primary delta T(Thot - Tcold) becomes constant at
approximately 30°F - 50°F.

13. Monitor Source Range Nuclear instrumentation and incore
thermocouple temperatures. Unexpected increase in source
range indication or incore thermocouple temperatures may
indicate voiding and inadequate core cooling. If voiding
occurs assure that full High Pressure Injection is in

operation.
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14. Send an operator to the emergency feed pump arez t0 take
manual control of the EF Valves if problems occur. If
neither main nor emergency fredwater is availabdle,
maintain full high pressure injection until feedwater is
restored. Open the RC-RV-2 (7ORV) and RC-V2 or allow the
code safety valves to open to provide a2 flow path. Refer
to Attachment & for restorirg Emergency Feedwater,

15. Reduce turbine header pressure setpoint or take manua)
control of the bypass valves to cooldown the RCS so that
the degree of subcooling is at least 50°F and coclidown
rate is approximately 100°F/hour but within Tech Spec
limits. When 50°F subcooling is achieved and RC pressure
is below 700 psig close CF-VIA and CF-VIE to isolate core
flood tanks.

16. If the criteria for RC pump restart per attachment 1 is
met and if RC pumps and emergency feedwater are avail-
able, bump the RC pumps in accordance with Attachment 1,
and proceed to forced cooling.

17. If RC pumps are not available continue cooldown on
natural circulation.

Long Term

1. Upon a Borated Water Storage Tank Lo-Lo alarm of 36",

shift suction of MU pumps from the Borated Water Storage

'Tank to the Reactor Building Sump by opening DH-V7A and

DH-V7B, DH-VEA and 68 and closing DH-V524 and 5B anc

closing MU-V14A and 14B. Injection flow path is now as

follows:
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Spilled coztant to R.B. sump, R.B. sump to LP! pumps, LPI
pumps to MU pumps, MU pumps to RCS via MU-V16A, B, e B
when both MU pumps are in piggy back mode of operation
with >500 gpm flow per pump and RC pressure is <250 psig
trip a1l RC pumps (if operating). Moniysr Hot Leg RCS
temperatures and incore thermocouple temperatures.

If RCS pressure decreases %o <200 psig, and the HP!
throttling criteria have been met, throttle HP] dis-
charge flow by throttling MU-V16A/B/C/D. If required
open MU-V36 and MU-V37 to provide at least 80 gom thry
each HPI pump. Pericdically open MU-V12 as necessary to

control makeup tank level and pressure.

CAUTION:

‘Because MU-V12 is closed, monitor make-up tank level !
and pressure to avoid 1ifting the makeup tank -
relief valve (MU-RV-1). :

Observe that LPI pumps deliver water to RCS via DH-V4A/E
(>1000 gpm per LPI loop).

When LPI is verified >1000 gpm and stable for 220 minutes
in both loops, stop the make-up pumps and close DH-V7A,
7B and MU-V16A/B/C/D. Injection flow path is now as
follows:

Spill coolant to RE sump, RB sump to LPI pumps, LPI pumps
to RCS through DH-V4A and B.
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Throttle DH-V4A anc 48 a: regquired to maintain LP! pump

flow of >1000 <3500 gpm and when time permits, throttle

manual valves DH-V1SA and 198 and reopen DH-V4A anc 48,

Within about 2¢ hours establish 2 long term cooling

circulation mode as described in 0P 1104-4 and listed

below.

Mode 1 - Forced circulation using decay heat drop line.

Mode 2 - Gravity draining reactor coolant hot leg to the
Reactor Building sump via the D.H. drop line.

Mode 3 - Hot leg injection using pressurizer auxiliary
spray line.

Mode 4 - Reverse flow through the decay heat drop line
into "B" reactor coolant loop hot leg.

Monitor reactor building hydrogen concentration. Place

the hydrogen recombiner in operation if hydrogen con-

centration reaches 3 percent per 0P 1104-62.

Containment isolation valves may be opened to obtain

samples in accordance with approved procedures. The

isolation valves shall be reclosed after the sample is

obtained.
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Other containment isolation valves automatically closed
shall remain closec¢ until thz following conditions are
met.

8. Reactor building pressure is less than 2 psig.

b. Containment radiation levels have been assessed
based on radiation monitor readings or samples.

€. The integrity o the system outside the reactor
building has been assessed. (Stable surge tank
level, visual inspection or pressure test should be
considered to verify integrity).

d. The Shift Supervisor or Emergency Director shall
give permission to re-open containment isolation
valves.

e. Instalied radiation monitors or portable monitors
shall be available to detect any release that may

result from opening the valve.
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TABLE No. 1 HP]

1202-6¢8
Revision 7

Status Light Description

BWST SUP MU-V142

R.B. SUMP DH-V6A

DH to MU DK-V7A
Diesel A Running

Aux. Bldg. MCC A Bkr
Scrn. House MCC A Bkr
LPI Line DH-V4A

BWST SUP DH-V5A
R.B.C. Pump A RR-P1A

RBC PP REC RR-V10A

RE Fan A AK-E1A

RE Fan Mtr NS-V52A
RE Fan Mtr NS-V53A
DR Pump A DR-P1A

DR Pump Dis DR-V1A
NR Pump A/B NR-P1A/B
NR Pump Dis NR-V1A/B
D.C. Pump A DC-P1A
NS Pump A/B NS-P1A/E
NS Deicing NR-V4A
Aux. BL Fan AK-E-15A

(Left) Actuatior B
otatus
Light Status Light Description
Color
Blue . BWST SUP MU-v1aE
Blue R.B. SUMP DH-VEB
Blue C. DM to MU DH-V7B
Blue D. Diesel B. Running
Blue E. Aux. Bldg. MCC B Bkr
Blue T« Scrn. House MCC B Bkr
Blue G. LPI Line DH-v4B
Blue H.  BWST SUP DH-V5B
Blue I. R.B.C. Pump B RR-P1B
Blue J. RBC PP REC RR-V108B
Blue K. RE Fan B AK-E1B
Blue L. RB Fan Mtr NS-V528
Blue M. RB Fan Mtr NS-V538
Blue N. DR Pump B DR-P1B
Blue 0. DR Pump Dis DR-V1B
Blue P. NR Pump B/C NR-P1B/C
Blue Q. NR Pump Dis NR-V1B/C
Blue R. D.C. Pump B DC-P1B
Blue S. NS Pump B/C NS-P1R/C
Blue T. NS Deicing NR-V4B
Blue U. Aux. BL Fan AK-E-158

Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue

FOR USE JN UNIT | ONLY




FOR USE IN UNIT | ONLY

1202-68
Revision 7
TABLE No. 1 HPI (Cont'd)
Actuation A (Left) Actuation B (Right)

Status Status

Status Light Des:ription Light Status Light Description Light
Color Color

V. SCR HS Fan AH-E-27A Blue V. SCR HS Fan AR-E-27B Blue

w. H-P Recirc MU-V36 Blue W. H-P Recirc MU-V37 Blue

X. RB Sample CM-v-1 Blue X. RB Sample CM-V-2 Blue

Y. RE Sample CM-V-3 Blue Y. RE Sample CM-v-4 Blue

pd MU-V-2A Blue pé MU-V=24A Blue

AA.  RR-V-1A Blue AA. RR-V-1B Blus

BE. RR-V-3A Blue BE. RR-V-3B Blue

CL. PR-V-4A Blue CC. RR-v-4B Blue

DD, RB-V-7 Blue
Actuation A or B (Center)

e Status .

: Status Light Description Light :

. Color :

A. Non ESS Dump NS-V32 Bluve

8. REB Fan C AH-EIC Blue

c. RE Fan Mtr 4S-vs2C Blue

D. RE Fan Mtr NS-V53C Blue

E. Make up MU-V-18 Blue

F. RR-V-3C Blue

8. RR-V-4C Blue

H. RR-V-4D Blue

I. RE-V-2A Blue
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TABLE NO. II R.E. ISOLATION & PSIG
Actuation A (Left Sige) Actuation B (Right Sige)
tatus Light Description Lolor otatus Lignt Descriptior celor
A. S5.6.8. Sample CA-V-5E Blue A. S.G.A Sample CA-V-5A Blue
B. S.6.A. Sample CA-V-42 Blue B. S.G.E. Sample CA-V-4E Blue
C. R.B. Air Sam CM-V-1 Elue C. R.B. Air Sam CM-V-2 Blue
D. R.B. Air Sam (M-V-3 Blue D. R.B Air Sam CM-V-4 Blue
E. R.B. Purge AH-V-1B Blue k. N Purge AH-V-1A Blue
F. R.B. Purge AK-V-1D Blue F. R.B. Purge AK-V-1C Blue
6. R.B. Gas Vynt WDG-V-3 Blue 6. R.E. Gas vnt WDG-V-4 Blue
R REi Drn Tk WDL-V-303 EBlue H. R.C. Orn Tk WDL-V-304 Blue
1. R.B. Smp out WDL-V-534 Bilue 1. R.B. Smp Out WDL-V-535 Elue
J. CFA Sam IS CF-V-2A Blue J. CFA Sam IS CF-V-20A Blue
K. CFB Sam IS CF-V-2B Blue K. CFB Sam IS CF-V-208B Blue
L. R.C. Letd IS MU-V-3 Blue ke R.C. Letc IS MU-V-2A Blue
M. R.C. Sam IS CA-V-2 Blue N -R.L. Letd IS MU-V-2B Blue
N. PRZ Stm SA CA-V-1 Blue
0. PRZ Wir SA CA-V-3 Blue
P R.EL. Let Sam CA-V-13 Blue
Q R.B. Cooler RB.V-7 Blue
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TABLE NO. 11 (cont'd)

Actuatior “"A" or "B" (center)

otatus Lignt Uescription Color
A. K.E. KeC Wir CA=V-1E% oiue
B. Normal MU MU-V-18 Blue
R.E. Cooler RB-V-2A Blue
CF Tk Fill CF-v-192 Bluz
CF Tk Fill CF-v.198 Blue

1202-68
Revisior 7
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Ravision 7
ATTACHMENT 1
RLSTART OF REACTOR COOLANT PUMPS
FOLLOWING AUTOMATIC ESAS ACTUATION
1.0 PREREQUISITES
NOTE: The normal limits for minimum RC pressure for RC

pump operation are supersedec b these
instructions. RC pump shaft vibrarion may 21s0
exceed normal limits. If ine vibration is
cff-scale (>40 mils) the pumps should only be
run if incore Tc temper:atures are greater than
Curve 4 of Figure 1.

L N e L B

P Pt ® e et~

—~

1.1 Restart of the Reactor Coolant pumps 15 recommended for tne
following conditions:

a. Feedwater flow is available and RCS repressurizes to
greater than 1600 psig or RCS is greater than 250 psig
with at least a2 50°F subceoled margin. Refer ¢ Sectior
2.1 of Attachment 1.

b. Feedwater flow is available anc RCS pressure exceeds
secondary system pressure by 600 psig, refer to Sectior
2.2 of Attacnment )

c. Seconcary system pressure is less than 100 psig znd RLS
pressure is greater thar 250 psig, refer to Sectionm 2.3
of Attachment 1.

d. Inadequate core cooling, refer to Attichment 3,

e. Non-LOCA - Overcooling Event, refer %o Attachment 2.
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___ 1.2 Verify the following RC pump services.
a. Se2) injection total flow approximately 32 gpm (>22 gpm).
b. Seal cooling: Intermediate Closec Cooling pump on,
IC-v2, 3, and & open.
c. RC Pump Motor Cooling, NS-V4, 15, and 35 open.
1.3 Start RC Pump Motor Backstop 011 Pump.

Start RC Pump Motor Qi1 Lift Pump.

1.4

RESTART OF RC PUMP
2.1 RCS Repressurized to >1600 psig, or >250 psic with at least a 50°F

subcooled margin.

_____a. Verify that emergency feedwater is availadble to at least
one steam generator.
b. Start one RC pump on the operable steam generator.
c. Continue cooldown at approximately 100°F/hour but within
Technical Specificatinn limits.

2.2 * RCS_Pressure Exceed Secondary System Pressure by 600 psic.

a. VYerify that emergency feedwater is available to at least
ore steam generator.

. Sump one RC pump on the steam generator with feedwater

for 10 seconds.

NCTE: Bumping of RC pump on steam generator with low steam
generator level would not help condense the trapped
RC vapors.

S v b
.-

c. Allow RCS pressure to stabilize while continuing to coul

down.
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If after 15 ﬁinutes. RCS pressure exceeds secondary
system pressure by 500 psig bump a different punp on
steam generator with feedwater for 10 seconds. Bump
alternate RC pumps so that no pump is bumped more than
once in an hour.

After five (5) bumps allow the RC pump to continue in

operation.

2.3 Secondary System Is Less Than 100 psiq and RCS Pressure Is Greater

Than 250 psig.

Verify that emergency feedwater is available to at least
one steam generator.

RC pressure has been stabilized for greater than one hour.
Bump an RC pump on steam generator with feedwater for
approximately 10 seconds.

Wait 30 minutes and start an alternate RC pump, if RC
flow is indicated ang established, maintain OTSG cooling
by adjusting turbine by pass valves for the respective

0TSG.
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Bypass ESAS and secure HPI. Restore normal make-up anc letdown.

—
'
L
'
'
i
.

-
L]

1
m

Considerable H.P,I. may have been added to the
R.C.S. which could lead to going solid in the
RCS. Use the turbine hypass ¢~ atmospheric dump
valves to control and stabilize the RCS heatup
rate.

when RCS conditions have been stabilized, use the norma)l heatup or

cooldown procedures to establish the desired plant conditions.
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ATTACHMENT 3

ACTIONS FOR INADEQUATE CORE COOLING

NOTE: Where instructions reguire opening the RC-RV-2 (PORV), it
must be accomplished by inserting key into the
RC~RV=2(PORV) manual contro) key switch and keeping the
spring loaded switch in open position for the duration
RC-RV-2 (PORV) needs to be open.

IMMEDIATE STEPS FOR INADEQUATE CORE COOLING.

« NOTE:  If RC pumps are running, do not trip pumps. This
: supersedes instructions in Section B Manual Action.

1.1  Verify HPI/LPI systems are functioning properly with maximum flow.
Start third HPI pump and open MU-V217, if possible, to increase
injection flow. Refer to step 6.B.3.7 for HWPI Min Flow. (LPI
System may only be on pump recirc due to high (> 250 psig) RCS
pressure.

1.2 Verify steam generator level is being controlled at 95 percent on
operate range.

1.3 Depressurize operative steam generator(s) to establish a 100°F/hour

decrease in secondary saturation temperature,

Ensure core flood tank isolation valves CF-V1A and B are open.

1.4,

— 1.5 If reactor coolant system pressure increases to 2300 psig open
pressurizer RC-RV-2 (PORV) to reduce reactor coolant system pres-
sure. Reclose RC-RV-2 (PORV) when RCS falls to 100 psig above the
secondary pressure. Repeat if necessary. If RC-RV-2 (PORV) is not
operable, pressurizer safety valves will relieve pressure.

1.6 When the indicated incore thermocouple temperatures or hot leg RTD

temperatures are superheated for the existing RCS pressure,

FOR USE JN UNIT | ONLY



FOR USE IN UNIT | ONLY

1202-68
Revision 7

operator action shall be based on conditions determined from Figure

1, by 2 sample of the highest incore thermocouple temperature

reacdings to determine the core exit thermocouple temperature.

NOTE: More than one thermocouple temperature reading should be !
used (for example use the average of 5). -

1.7 When the incore thermocouple temperature has been determinecd,

proceed per the following guidelines.

INCORE THERMOCOUPLE TEMPERATURE SECTION
Incore T/C < Saturation (left of Curve €.E.3 Follow=up

$s 2 fig. 1) Action
Incore T/C > Saturation Curve 2 Repeat Section 1
but less than Curve 3 fig. 1 of this attachment
Curve 3 ¢ incore T/C < Curve 4 Figure 1 2 of this attachment
Incore T/C > Curve 4 Figure 1 3 of this attachment

NOTE: The incore thermocouple temperature readings shall be
continuously monitored until the indicated incore
thermocouple temperatures return to saturation temperature
for the existing RCS pressure.

2.0 ACTIONS FOR CURVE 3 < INCORE T/C < CURVE 4 FIGURE 1.

2.1 If RC pumps are not operating, start one pump per loop (if pos-

sible). This instruction supersedes previous instructions to trip

RC pumps.

NOTE: Do not bypass normal interlocks. Operate RC pumps until
pump shaft vibrations are up to 30 mils.

2.2 Depressurize operative steam generator(s) as rapidly as possible to

400 psig or as far as necessary to achieve a 100°F decrease in

secondary saturation temperature.
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2.3 Open the RC-RV.2 (PORV), as necessary, to maintain RCS pressure

within 50 psi of steam generator secondary side pressure.

.-

« NOTE: If steam generator depressurization was not possible, open
. RC-RV-2 (PORV) and leave open. :

2.4 Immediately continue plant cooldown by maintaining 100°F/hour.
Decrease secondary saturation temperature to achieve 150 psig RCS

pressure.

+ CAUTION If emergency feed pump EF-P1 is supplied by main steam, do
. not decrease steam pressure below 150 psig, necessary for
: EF-P1 operation.

>

2.5 If the average incore thermocouple temperature increases to Curve
Figure 1 proceed immediately to Section 3.0.

2.6  When RCS pressure reaches 150 psig, proceed per section 6.B.4 'Long

Term Cooling'.

3.0 ACTIONS FOR IXCORE T/C > CURVE & FIGURE I

If possible, start all R.C. pumps .

3.1

: NOTE 1: Starting interlocks may be defeated if necessary.
. (See GAI 208-110). In order to minimize tie

: possibility of a fire due to bypassing some

: interlocks, the following guidance should be

: observed: Do Not defeat the overload trip circuit
3 and 1f Nuclear Services closed cooling is not

. restored to the motor within 30 minute., trip the
]

L]

RC pump. Starting the RCP with neithe~ inter-
mediate closed cooling nor seal injection will
probably fail the pump seals and may cause the
pump shaft to break. These conseguences are
deemed acceptable is an effort to establish
adequate core cooling

b i B L I T R e,

NOTE 2: High levals of shaft vibration should be expected.
The RC pumps should not be tripped if vibration
limits are exceeded.

FOR USE IN. UNIT T ONLY




FOR USE IN UNIT | ONLY

ressurize the operative steam generator(s)

atmospheric pressure. (150 psig if

steam).

[f emergency feed pump is supplied by main steam, do
not decrease steam pressure below 150 psig.

Open the pressurizer RC-RV-2 (PORV) and leave open.

’

The RCS will depressurize and the LP
restore core cocling.

»
-

system should

when incore thermocouple temperatures return to the saturation
temperature for the existing RCS pressure - and - the LP! system

-

_ - : . . .
is delivering flow (flow dependent on RCS pressure

- ~ -

(PORY ); reopen if RCS pressure

Maintain steam generator pressure at atmospheric pressure
if EF-P1 is in operation using main steam).
flow may be throttled if criteria of 6.B8.3.11
Monitor BWST level as Lo-lLo level 1

system for suction from

E R 11
<
0.0.3.441 a2l

HPI suction
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ATTACHMENT 4

ACTIONS FOR FAILURE OF THE EMERGENCY FEEDWATER SYSTEM

Failure of EF-P1 to Start.

1.

Verify that MS-V2A and MS-V28 are open.
Verify that CO-V10A, CO-V10B, EF-V1A and EF-V1B are open.
Press the OPEN push button for MS-V13A and MS-V13B.

If EF-P1 fails to start press the'CLOSE push button for MS-V13A and

MS-V138B.
Have an Aux. Cperator check Tocally that EF-P1 overspeed trip is
reset and that the Manual Operator for MS-VE is in the open

position.

Failure of EF-P2A or EF-P2B To Start.

1.

Verify that there_is voltage available at the associated bus.

NOTE: With an ES signal present there will be a 20 second
delay in pump start.

Verify that control power is available as indicated by the green
indicator light at the control switch.

Manually start the pump using the control switch.

NOTE: If EF-P1 and either motor driven pump have started
any further investigation may be performed when
plant conditions become stable.

- -

Check locally for targets on relays located at the switchgear.

Use the 69 bypass key and attempt to start the pump locally.
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Failure of EF-VI0A or EF-V20R to open.

| Check steam generator level to determine whether an open signal is
recuired. The valves should be open if steam generator level is
> 30 inches on the startup range (RC Pumps on) or > 50 percent on
the operating range (RC Pumps off).

2. Verify that EF-V30A and EF-V308 Hand-Auto Stations are in AUTO.

. If the valves have failed to open, place the Hand-Auto Station in
HAND and atiempt to open the valve.

4, If the valves have not opened, attempt to open using the backup
Manual Control Station located in the control room.

S, If the valves are still not open, have the aux. operator establish
communication with control room operator and take local handwhee!l
control of the valves and open them as directed by the control room
operator.

No Indicated Flow (Low Flow) With Steam Generator Leve! Below Setpoint.

Verify that EFP discharge pressure is nigher than steam generator
pressure. If not Turbine Header pressure setpoint may be reduced
to get additional flow.

2. Verify that the foliowing valves are open:

EF-VZA EF-V30A

EF-V28 AND
CO-V10A EF-V308
Co-vios

. Have aux. operator check locally for pump malfunction and correct

1ineup of manual valves.
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THREE MILE ISLAND NUCLEAR STATION
UNIT NO. 1 EMERGENCY PROCEDURE 1202-6C
1.OSS OF REACTOR COOLANT/REACTOR COOLANT PRESSURE
CAUSING AUTOMATIC HIGH PRESSURE INJECTION, CORE FLOOD

45\

: NOTE: (1) If RC Pressure remains above ESAS Set\Poty

- proceed per 1202-£ (:\\

: (2) 1If HPI initiates automatwca11y b prn§$ure remains
- above 200 PSIG proceed per 1202-

(3) If OTSG tube rupture is conf1 \bnodeed per
1202-58. 3 >

1.0 SYMPTOMS QC?E

o D
Rapid CQjE;;:}OQ decrease of reactor dplant pressure,

Rea \h:&yﬁlarm \:>

3. RC sure ES Actuatxog: «\S

L €S Actuation as 1ndica<§3i§;~the status 11gh;s,nn PCR panel.
RB Pressure Hi Al

Core Flood Tt9§>13(x éve] Hi/Lo Alarn(ff:::::§>
7. LPI Flow indbcated.

D \
2.0 IMMEDIATE ACT Q%

-

om{t:§;> ion :
| Redctor trip on low RCS pressure.

e Turbine trip.

AND LOW PRESSURE INJE~.ION

~ b
. .

N wun
. .

3. Hi pressure and low pressure injection initiated at 1600
psig, 500 psig RCS pressure or 4 psig reactor building
pressure.

4, Both core flood tanks discharge at 600 psig.
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S. Various degrees of reactor building isolation occurs on
reactor trip, high pressure injection, 4 psig RB pressure,
and 30 psig RB pressure.

6. Reactor building emergency cooling initiated at 4 psig

reactor building pressure
Reactor Building pressure recorder transfef <\ range

transmitter. -5Q\
8. Reactor building spray fnitiates at(3Qps \1_'9>
8. Manual Action Q
! NOTE: n,,.&?ers indicated wilh:an-msterisk (*) will be !
. 1e as the first step o1low-Up Action. :
............................. (N 0 A S S A A S 1 B
N 57 \ 6
1@:@55 the reactor t iy\button and verify that all rods
ve inserted e /\- 8.
e A\
2. Yerify that the and LPI pumps haw-.s"\a‘v;ted and that HPI
flow is <2‘isc§yper leg. Q\/7
. CAUTION: start any major mo h as the condensate .
‘ the condensat ump during block -
. odqing. .
------------------------- de
a'l'l operating RC pumps.

4, Close MU-V12.

*S. Verify Reactor Building Isolation Systems have actuated as
required, see Attachment 2.

*6. VYerify that Core Flood Tanks discharged to the reactor
coolant syster at 600 psig.

Verify that reactor buflding spray inftiated at 30 psig

" EURUSEINONTT PNLY

2.0
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3.0 FOLLOW-UP ACTION

The objectives of the LOCA Emergency Procedure are to recover and coo!l
the core using HPI, Core Flood and LPI, to isolate and cool the reactor
building, and to achieve a cold shutdown condition on long term
recirculation from the Reactor Building Sump.
1. Reverify the status/parameters in Manua!l Actson thgre marked
with an asterisk (*), using redundant indic ,\Ei;avai1an1e.
2. Declare a Site Emergency (carry out EPIP 16:tqux
3. Verify that all ES equipment is in i3E " ition by observing
that all ljghts on the PCR p n.\\);e blue with the

followime e tions. Also ver containment isolation :
D &?-
nt 7.

valvlé._pa‘)}g: closed per Attachme
Q}‘.e{.oz %\)\\"
b. R-G11-02 (,_\\

c. STM GN A MS- <:iE§;::7 ‘-_\:>
d. STM GN A <§§§§§Z> <::?\J,5

e. ST oW usowe Y
g. k A CF-VIA CE:::;

n% Tank 8 CF-V18

i. RES Pump A 8S-PIA

j. RBS Pump B BS-P1B

k. MU-v20

RBS Pump starts when RB pressure > 30 psig. RB8S pumps discharge

valves BS-V1A/B open at RB pressure of & psig.
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NOTE: The breaker anti pump feature will prevent reclosure of |
tripped breakers until the ES start signal is cleared. !
Should any component not operate properly, defeat 2 RE .
channels, bypass all three 1600 psi and 500 psi -
channels, and attempt to actuate the failed component -
using its remote switch in the control room. If it :
still does not operate check the control power fuses. :
If the component has a local “69" bypass switch, place !
switch from "normal® to “bypass" and again q&:gppt to :

start.
/.-‘

D T

C i B

4, Monitor incore thermocouple temperatures as. ce of over

1 /

heating and void formation. Verify bot’\tfai,§53f HPI and LPI

are in ooe:gtfqn and that core floo nks Mve discharged.

* CAUTION: @oﬁthrottle HPI to n 500 gpm/pump unless

- system is in ope on and flowing at a rate |
- L gxcess of 1000 gaftjn egth line and the situation !
LN \_"hp$ been stable for QOQ?qnutes ;

5. %e RCS repressw@g

a. Verify Emgzg:égi:::;dwater is in opet '&k‘and take manual
N/

OA and EF-V308B anétzfszgase steam generator

leve rcent on the ng-range.

control

S’
ressurizes due \>heated condition, refer to

I
<32§%;6¢ Attachment 3, 1;1 tiody for Inadequate Core Cooling."
<:::IS e,

C. the RCS is subcooled and RCS pressure is >300 psig -efer

to 1202-68, “"Follow-Up Action" for guidance on

pressure-temperature restrictions.
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6. Within 10 minutes commence continuous monitoring of the
following for the plant status evaluation, and monitoring.
a. Liouid levels in:
1. Borated Water Storage Tank, DH-T1 (DH-3-LI 1 and 2).
2. Sodium Thiosulfate Tank (BS-T1) BS-3-LI.
3. Sodium Hydroxide Tank (BS-T2) BS-5- pr‘ R
b. Safeguards fnjection flow rate in each thKéQ
1. Two low pressure (decay heat) M@a lines.

2. Four high pressure (makeup est‘),on lines,
1, 2, 3 and 4. D

vl
Qr-b\)uctor buﬂdh, (?ruectfon 1ines, BS-1-FIN

\\\ and 2.

\
/{3. Three (each) %}wﬂding emergency cooling water
N/ inlet and J nes NS-20, 21 l‘ﬁd 22-F1 and NS-23,

24 an?&ﬁ spectively. : "-\\/
¢. Reactor ﬂ\(‘ldhy envi ronmenta)l 1nf1~c\}t)ons
1.  Sump 1iquid Tevel.

T
/\P@\naperature G b
iSlg Pressure. C U
% Reictor Building 'and level indicator.

7. If conditions require throttling, obtain shift supervisor
permmission, “ypass all three Hi pressure and low pressure
injection channels, and defeat 2 of the 3 RB pressure channels
on Actuation A and B.
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8. Throttle only as required to prevent pump runout:
a. Hi pressure injection flow (MU-V16A/B/C/D) 50N to 550

gpm/pump.

b. Lo pressure injection flow (DH-V4A/B) 2800-3500 GPM/PUMP

¢. Buflding spray flow (BS-V1A/B) 1500-18% GPM/PUMP
-~ ------.\ ........
« NOTE: Hi flow alarmms should actuate as a wam to\yvmtﬂe H
- flows. -
--------------------------------------------------- d-.-------------
9, If efther LPI loop does not have 150 st with RCS

pressure ‘% refer to Attacm
10. Upon re S(nba BWST Lo-Lo a1a 6“6 1nches
Kr}ujtor coolant system 1s a}ove 200 psig or 1f LPI flow
1?‘ Y{ss than 1000 g@m\b’op

2. Close DH- VSA\bhﬁe observing LPL'T!
3. Opew\n while observing w A flow and LPI
T\

4 ose DH-VSB wm1e(,gbser'q)ng LPI Loop B flow.
N\

_% Open DH-V7B while observing HP1 Toop B flow and LPI
loop B *low. ‘

flow.

; NOTE: MU-V14A and B may be left open to provide suction to the -

. HPI pump in the event the LPI pump trips.

-~~~
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7.  When RCS pressure decreases to less than 200 psig and
LPI flow is >1000 gpm and has been stable for >20
minutes, trip MU-P1A, MU-P1B and MU-PIC and close the
following valves:

DH-V7A

DH-V7B

MU-VT14A Q

MU-V148 \ &
QN

nu-wsA & \b
5_7 >
%@ o>

L)-vmo \)
e 3 . .
If réactor coolant a(;tgg:y s less than 200 psig, LPI is

\)greater than 1000?Eam 1h¢each loop and pqs been stable for
il §

20 minutes. <::::> 4___\\/

(’\
a4 Open( VY » %‘/7
Ay - Qizkg\Bu:QSA while obseczijgé;RJ\Téop A flow.

\}m)m-vse
\,Slvose DH-V5B while @ng LPI loop B flow.

N Trip MU-P1A, MU-PIB and MU-P1C.
6. Close MU-V14A

MU-V148

MU-V16A

MU-V168

MU-V16C

MU-V16D
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11. If the RB Spray Pumps have actuated:

a. When the Sodium Thiosulphate Tank leve! reaches 3 ft. close
BS-V4A and BS-V4B,

b. top the spray pumps when RB pressure is less than 4
psig.

12. If the RB Spray pumps have not actuated and re ﬁ?"”"g
pressure has decreased to less than 4 psig.%\b-vu and
BS-V4B.

13. Evaluate radiation levels in the Aux avy%}ﬂdhg and
establish ss1ontm1s and post highuadiation ¢ reas.

14. Honitgr"kux ‘Qﬂdfng sump level Qddect possible LPI system

le % a}d’ assure that t-j% );acity in WOL-T2 for sump

rge.
15. Hh.-g:*lme permits, q%o manual valves DH- 19A and 198 and
reopen DH-V4A aod%p\b}‘trﬁn 24 hours, esmh one of the

\»\

long-term coo{ing chcuIat*lon modes dest in OP 1104-4 and
-3

\
'\._—'

1isted be o,
Mode ZN\F;ﬁty draining re ’@\ ant hot leg to the
<-_\:>Tl/ac1:or- Building s ?the D.H. drop 1ine.
Mo% Hot leg injection using pressurizer auxiliary spray
line.

Mode 4 - Reverse flow through the decay heat drop line into "B"

Reactor coolant loop hot leg.

FOR USE IN UNIT | ONLY




4.0

FOR USE IN UNIT | ONLY ol

Revision A

Long Term Action

1. Secure turbine, feedwater, and steam systems when time
permits.

2. When the reactor building pressure is reduced to = atmospheric,
monitor for H2 buildup. Using OP 1104-62, place the Hydrogen
Recombiner in service when hydrogen concentrati wafjgs 3
percent. K;

~
3. Monitor R.B. Sump for pH and add Sodium Hxﬂraxadgvas required

thru t-e de :xy heat removal system.
4. As conditipde it, evaluate plant’co ions and return

non-esserrtia Eﬁuipment to its n ne up.
Ay O \E
?\\ Refer to the fo ngni:)nstructions and procedures
<f for additional f tion as required:

1104-21 Penetrs Pressurization :
1104-20 ‘{:’%11 8lock :
0 :

("‘ E -

c: 0P 1104-19 +Room Tower Ventilation
d. OP 1106-6 ncy Feedwater . >

-~y

S. Contalnment<}$S;;§j§$}va1ves may be 68;:T3v;6 obtain samples in

accordaq:e\liéz‘approved procedures. isolation valves shall

he r af;er the sample obtajined.

6. Otﬂi(\ ;;%1nment isolation vgz:;;>automatica11y closed shall
remain closed until tha following conditions are met.
a. Reactor building pressure is less than 2 psig.

b. Containment radiation levels have been assessed based on

radiation monitor readings or samples.

FOR USE N UNIT | ONLY
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c. The integrity of the system outside the reactor building
has been assessed. (Stable surge tank level, visual
inspection or pressure test should be considered to verify
integrity).

d. The Shift Supervisor or Emergency Director shall give
permission to reopen containment 1solation(35§;bs<

e. Installed radiation monitors or portab! ‘R$£§;§}shal1 be

available to detect any release that igé:gssi7t from

opening the valve. <¢{1Z\\ "
. @ \\)
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ATTACHMENT 1
FAILURE OF ONE LPI LOOP

If DH-V4A/B are cpen, RCS is less than 100 psig, and flow is less than 1500
gom in one of the Decay Heat Injection Lines, proceed as fo ‘ows:
1. Obtain the administrative keys for the DH cross-connect 1solation
valves (DH-V38A and DH-V38B) and the DH injection maquii
control valves (DH-VI9A and DH-V198) from the 5”1&?‘i\ \hyisor.
2. Proceed from the control room to the north end 6f éggukuxi1iary

-

building at elevation 281'0". \\

3. The entrance to nqzen:JaYIy high radiation n(\/s should be per

Emergency PP%P\WQM 15, %
4. Remove thg\SSp1 strative locks ﬁqu\t &’/isolation valves in the DH

crosgganpect 11ne and the DH(IAYRt \}Uh manual flow control valves.
5. Open th \b' cross-connectxﬁz:\N ion valve (e. gx\DH-V38A next to
the line having the hi he?\ rate as rapvdljfsi\posswble and then
crack open the second cFYss-connect1on iso1§2}n@/~)1ve (e.q.

2 N
DH-V388). //, ¢ -b >
6. Open the secﬁhq *ibiation valve wh1 s‘zhst cracked in step 5

above in @#‘(ross-«:onnect hnb\\ k/

7. While op the second decay heat cross-connect isolation valve,
throttle either DH-VI9A or DH-V19B as required t. achieve essentially

equal flow rates in both DH injection lines.

FOR USE JN UNIT | ONLY
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REACTOR BUILDING ISOLATION SYSTEMS

(A11 Valves Close)

RB lsolation from Reactor Trip

RB lsolation from HP! or & P3IG

N

or 4 PSIG '
AH-V-1A : CM-V=1 o
AH-V-18 : M-V 2’\=:
AH-V-1C : kA
AH-V-1D : \v
WDL-V-534 S < 2, g@v-aA
WDL-V-535—~ Q : \ ‘,-},ne-v-
WDG-V 1 Y : o\ g
-\ S e MU-V-2A
2 N2 QW
' MU-V-28
WDG-V>303 20 MU-V-18
WDG-V-304 .\\":4 ol
P 2 . g
OQ\

CA-V-1 (VU

CA-V-2 _£ N
ca-v-3 NN\

CA-V 3’\‘:'\“;‘/
c»mk}

CA-V-48

CA-V-5A
CA-V-5B
w-v-3
CF-v-2A
CF-V-28

v
k] [;okt{on “From 30 PoIG

L i I I I I

/'\\ NS-V-15__
\ v’ NS-V-35__
Ic-v-2
Ic-v-3 __
IC-v-4
1C-v-6
MU-V-25_
MU-V-26
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ATTACHMENT 2 (CONT'D)
RE Isolation from Reactor Trip .
or 4 PSIG '
CF-V-19A '
CF-V-198 '
CF-V-20A E _g:
CF-V-208 : Q
: /‘»(:\\»5
CA-V-189 ' e 14
—_— - \ NV
N7
/\ ‘& ™
<2.b N
N o>
C N \\
\. (.‘,‘ <\‘\ 4
< N <\\.\/
g S .
7 Sl
o S ity
K Qv
- 4 . e
/7 \\/ ,%\/
< /3 .
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THREE MILE ISLAND NUCLEaR STATION
UNIT NO. I EMERGENCY PROCEDURE 1202-2

STATION BLACKOUT

1.0 SYMPTOMS

N

N
1. Separation from the 230 KV system and generator ’f;bpgi F-
indicated by: A\"\ v

a. Zero wolts on 230 KY bus voltmeters oR_subs ‘/lwon panel.

D
Generator breakers open (amber aqd gceer 4'wts above

extensféhfévntro1s on conso1e,GL1\\\ ‘)
o % \O~7
2.0 IMMEDIATE ACTINT\\ 2 \ ¢

N
A. Autodiat S‘L\Ag{?on

\ v
\\
=)
i gv;%;lc_or Trips becau;e\ﬁ?\Tbss of voltage to the control rod
ML :
drive system. {N\&—V

N

Turbine trigss::?\ b
Control }9om:bﬁ’}fghtfng comes om(

—— \

nt{\\urbine feedwater pump~stqr¥ due to loss of all
C N\
fqurrea

or coolant pumoyj \,F
h‘f?;éé (Integrated Contro}\s ;;m maintains OTSG (Once
Through Steam Generator) level at 50 percent on the operate
range.
Atmospheric steam dump valves (MS-V4A/B) control main steam
pressure at 1010 psig.
Main Steam relief valves open {f pressure reaches 1040 psig.

RC-RY-2 (PORY) opens when primary system pressure reaches 2450

psig.




10.
11.

12.
13.

14,

15.
16.

21.

22.
23,
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Pressurizer code safety valves open 1f primary system pressure
reaches 2500 psig.

Generator DC emergency seal oil pump starts.

OC Tube oil pumps start on the main turbie and feed pump

turbinas. <":g:\f2
The 2C oi1 1ift pumps for the reactor coola tart.

The screenhouse and circulating water house <2f*; el fire pumps

start because of loss of AC power. <::::>

The stati tteries supply poue 1 five inverters.

The 1A % esel generatorg'
1z ‘)ca 1£ 4KY busses a ;1ze d by the diesel

ne ti%s thus energi » S, R and T 480V busses and
ES control cent
; \
Both motor driven ency feedwater pqui \&Frt.
The battery are energized bx:‘ a B ES motor

.
control s

The 1 switch back to i 1 480V AC source.

Th. s intermediate ¢ <§§§;§o11ng pump starts and
<;325;e cooling water to the rmal barrier heat exchanger
of the RC pumps.

The nuclear services closed and nuclear services river water
standby pump starts.

The lead instrument air compressor starts (IA-P1A or B).

The air compressors for control tower ventilation start

(AH-PBA/B and AH-P9A/B).

2.0
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The dizsel generator ventilation fans start if they were
previousiy running (AH-E29A and B).

The AC ofl 11ft pumps start on the RC pumps. The DC 1ift
pumps stop when the RC pumps reach zero speed.

If not manually started, the AC turbine 1{ft puﬁbx‘ui11 start
———
automatically when the main turbine reachesagefﬁ‘SDPOd
The main turbine turning gear starts and ngages when the
Ny
turbine reaches zero speed. ,4>\\<?\:-’
Manua)l Ac'ion(/-\ $ ‘\\

~

’ \ )

The Darame*é<;‘m(:xn4 with an as'e(TE!‘L\) shall be reverii‘ed as
‘ \ /"./

the "rs? stau in follow-up act #on.

<<§:%,{; -4he following: (\\~;’\,‘
‘ Reactor fis trzgﬁbd an3>contr07 rods hqve inserted.

*». Both dfese1<;3ha\a’ors start.
. P
N

..,C\\. ................ S

If both: diesel generators faﬁl~to £§ar refer to
ation BWackou;_?(th LOss 0f Diesel

'c( Enepge'wcy feedwater u‘umps scart (EF-P1, EF-P2A, and
EPKDZB) discharge pr;S§;;' comes up to >1010 psig,
EF-V30A and B open, and emergency feedwater flow is
fndicated to control steam generator level to 50 percent
on the operating range.

If the emergency feedsystem fails to respond, refer to

Attachment 1.

Turbine is tripped and both generator breakers open.
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Close or check closed MU-V3,
Restore makeup and seal injection as follows:
a. Take manual control at the hand auto station and close
MU-V32 and MU-V17,
b. Verify that lube pump (MU-P3A) is running.
¢. Open MU-V14A, close MU-V12.
d. Start MU-P]A, DC-PIA and DR-PIA, {ﬁg::;>
e. Throttle open MU-Y217 as needed t% in or restore
pres er level at > 190 1
f. If %’u’f{zer Tevel con to decrease to less than
<;5:§ﬂches. open MU-V1 :f;ié;:Z;itiate high pressure

ndbction Actuatio

1f>saturation margin is > 50° F,
“15 restored :o/{oo inches reset

when pnssuriz%
Manual ktua% throttle m-v;ula\p{m-ms.
£ >

e
‘-:idko preserve t tg:fnfﬂhot water
he_ pressurizer whic\g:s praviding the
saturation after ¥6s3” o7 pressurizer

ded to keep pre level on sczle, initiate
\PI "A" and "B".

h. Slowly reopen MU-V32 to establish seal injection.

. Adjust pressurizer level setpoint to match existing level
(but > 100 inches), and place MU-Y-17 in AUTO.

Yerify the following:

*a. RC pressure stable or decreasing slowly, and RC-R-V2 and
pressurizer code safety valves closed as indicated by the

differential pressure indications on the discharge line.

P
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*b. Diesel generator voltage is between 4000 and 4200
volts and frequency 1s 59 to 61 hertz.

*c. Verify that the RCS 1s subcooled by at least 50°F as l
indicated on the saturation magin meter. If margin is <
50°F increase steam generator level to enh natural |

circulation cooling until 50°F nnrgi |

Increase makeup flow to maintain pri z/r level
constant.
d. Veri at reactor powe- 1 than 10 percent within

%unent air compre ng IA-P1A or B.

...... e b

. If ES has been 1n1%} the instrument air .

: co-pressors-w11 ¢ out. Refer to EP 1202-36. .
. IfES actuatesf'n:EF::}o EP 1202-68

3.0 FOLLOW-UP ACTION %L )

°"é::t:Sf° or commence an{Z boration.
y.w 1

Objective:
The objectives rocedure are Ge the hot water in the
pressurizer in to saturation, ish natural circu- lation

cooling w1t::;;=l removal through the steam generators, borate the RCS to

assure the reactor remains subcritical, commence cooldown at a rate

determined by heat lost from the pressurizer and to restore power to RC

pumps and pressurizer heaters as soon as possible.

Li=n Uil Using the redundant indic: fon 1f}possib1e reverify the
parameters in manual action that are indicated with an

asterisk (*).

5.0
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- Declare an Unusual Event {carry out EPIP 1004.1).
A Verify steam generator level is at 50 percent on the operating
] range and that steam generator pressure is being maintained at
10i0 psig.
! NCTE: If Taye < 550° F or if RCS pressure is < 2( ig -
s e check for possible overcooling condition s s 3
. stuck open bypass valve or overfeeding ¢ .
4, Dispatch an operator to the emergency f JCE;;;;galve area
with instructions to take manual c<2£35:> FV 30A and/or B
if direc by Ihe control room gperat
S,

Veri@r circulation by or@re of the following
th\' :
&2 g&

A -

NS,  Indications o aPaD circulation may not stabilize
for 15 to 2 Sﬁ\

a) RCS at i %ﬁ mproximatel@o‘r and
st&%:\& Th is <600°F.
b) C \%temperatures app uration temperature for
ry side pressur@]y within 5 minutes).
cf:::rsr fy heat removal from 's

1) Turbine bypass valve positions
2) Atmospheric dump valve positions
3) Feedwater valve position

4) Feedwater flow

NOTE: Heat removal from OTSG's may not be noticeable for
low decay heat cases.

6.0
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d) Incore thermocouple temperatures stabilizes and is less
than 600°F.

6. Verify that the P, S, R and T 480V buses are energized and
voltage is between 440 and 500 volts. Current indicated on
the console amp meter should be < 160 a to each Rus.

If 230 KV line voltage is available, obtain d chay concur-
rence, reset any lockout relays on RBA, R tation
building panels and re-energize an auxji nsformer,

verify RCS greater than 1600 pzﬁﬁsg:;é;zt one RC pump per

loop pe and place or ssuri heater controls in

A:;Js not available me tg OP 1102-16, Natural Circu-

ion Cooling and cont th follouup action in this

procedure.

—-.\

e

Av
NOTE: Primar tgﬂ\preSSure will dec qqproximately
sifhour because of r heat loss.

st be control ntain at least

bcooled margin (Ve fy. in using incore
ple temperatures as hot leg tempera-

9. @ gal of 12,250 ppm}o\rg or equivalent (906 cu. ft. of

8700 ppm) to the makeup tank to assure shutdown margin is
maintained during cooldown. Open MU-V12 and, if necessary,
close MU-V14A to get the boric acid into the RCS. Verify
boron was injected into the system by observing the decrease

in Make-Up Tank level,

7.0
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10. Open MU-V14A and close MU-V12. Makeup for additional RCS

contraction from the BWST thru MU-V14A.

+ CAUTION: Do not exceed 3 MW load on the diesel generator.

Verify or start the following ventilation fans:
a. Emergency feed pump room AH-E-24A, or AH-

b. Decay Heat/Nuc Service Closed Pump roog:lh“ A or
\

|

AH-E158.
€. Screen House AH-E-27A or B.
d. tor Fans AH-E-29&H-E 298.
e. er ventilation.
&)Mr compressors and AH-P-SA/B.
2 Chilled water qur>
w3 Standby b
&, AM-E ‘*-\\/
A - m@r w
6. or B.
Verify or following c

Nuc Services River -PlA(B)(C)
:%-e Nuc Service Closed Pump NC-P1A(B)(C)

¢. One Secondary River Pump SR-P1A(B)(C)

d. One Intermediate Closed Pump IC-PlA(B)

€. One Spent Fuel Cooling Pump SF-P1A(B)

f. _One Penetration Cooling Fan AH-E9A(B)

8.0
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Pressurizer heater group 8 or 9 may be powered from the

diesel.

Refer to EP 1202-29 for procedure for transfer of the

gfbup to the ES bus.

NOTE :

If one diesel has failed, do not put pressurizer
heaters on the ES Bus.

If pressurizer heaters are on ES Bus

diesel fails, take the pressurizer he

the ES Bus.

Do not put both groups of pressuri

ES Buses at the saie time.

Transfer of a heater group to should
take place within two hours, if needed
tgzg!\ptain saturation mar

D e .

VQ

...

NOTE: r‘ﬁ\ﬁ cannot be perf}é?

to diesel lcading,

the airport contrql towpr that the aircraft
lights are out. oo T

- -~

14, %gize the N bus

N1-02 breaker

QN

+ CAUTION:

Do not exc

V‘Hﬂ)nn either diese] giﬁ!;i)

NZ
15. Start sc& ﬁbnde turbine &5 oling.

\%us must be tripped

! NOTE: \qﬁ feeder break '
: ;g/the tie can be sed -
16. nerg’ze the 1C and 1J 480V turbine plant bus through the tie

to the 1IN 480V bus per 0P 1107-2.

The following equipment is energized without operator action

when the tie is closed.

b.

Aircraft warning lights on cooling tower,

Feed pump turbine turning gear if the feed pump has

stopped.

9.0
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Verify that the main turbine turning gear starts and engages

when the main turbine coasts to a stop.

If reactor building temperature exceeds 140°F, provide cooling

as follows:
a. Open RR-V4B and start RR-PIB.
b. Open RR-V1B to provide cooling water reactor

building cooling units.

c. Start AH-E1B. /ff?:i>
N,

.o

NOTE:

7 R
If pe ed by diesel loading;/ix\giF?trent reactor
buil ling may be selecf!é?\\”)

4.0 LONG TERM

Ty

L
gcsjsamp1es per 0P_1X04 to determine boron

centration and .i§EZ§;;§ ‘3;15.
Continue cooling dﬁa:::> natural circg]é?\e: cooling (0P
e
1102-16) unti ‘te power 1is restoz:si: Rad¥ of cooldown
a

r emergency feed.

available con

power is restored, the 4KV ES busses

uxiliary trans <)as follows:

;S:E:S; “Verify 1A(B) Dies n Voltage Control*, Set at
43.0 percent. This must be done before switching
exciter to manual.

B. Place the exciter droop switch in PARALLEL
position.
C. Place the droop knob on engine gove “nor at 70

percent.

10.0



1202-2
Revision 7

D. Place Diesel Generator "1A(1B) Diesel Exciter”
selector on Console CR to the “Manual" position.

E. Place the synchroscope into operation by placing *he
switch to the immediate right of the "158-D2
(1SA-E2) Bus 1E FEEDER" control switch to the “ON"
position.

F. Match 1E Bus voltage with systeuci::z (Read from
the two voltmeters to the 1 lbet of

achroscope) using theé% 1esel Mar. Voltage

NOTE: ‘vgé\ablt meter re tage and the other 0G
Hdge. They automas :i y are connected to the

<§£;2§\§am2 breaker as th scope.

=Y

G. Adjust 1esel Gen. Go:::ghr' control until
th chrgscope is moving s the “"Fast®
cg\ (clockwise), <;:Q§y4 g slowly and at
e
<<gg§: 00 o'clock or 5 t ondthe synchroscope dial,
ose 158-D2 (1 hift load from the Diesel

5; to the Aux Tran per OP 1107-3.

__V H. Place the diesel generators in ES standby per OP
1107-3.
4, Stop the diesel driven fire pumps and place tiem in standby
per OP 1104-45,
S. Start one RC pump per loop per OP 1103-6 to assure boron

equalization. Repeat RC samples per 1104-43,

11.0
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ATTACHMENT 1

ctions for Failure of the Emergency

-~

Feedwater Syste

Start.

that MS-V2A and MS-V2B are open. /
~

o,

that CO-V10A, CO-V10B, EF-VIA and E”V’é are open.
/"\ \

Press the OPEN pushbutteon for MS-V13A aﬂ““Q— V138

AJ0 .

If EF-Pl fails to start press the C "Qu{hbu"oﬁ for

MJ—VI’{, MS-V138, and o‘a:e(fﬁe\éf-DY’Aut: Start switches

ind A "b Q\\

& . \ 4 = s
aﬁvg\Qn Aux Operator check 10cax7v that EF-P1l overspeed trip
L ; (/"\\ \/ 3

v

\ ‘\ v . : )
fs _reset and that the_MavuahOperator for MS-V6 is in the

o —
7 )
\ODEH position. e \,
e A

After ver*‘y1nd:\c9-c_2° overspeed trip is reset and MS-V6
\

/\ \

-—

Manua)l chﬂSﬁo# is ﬁoe" to remove ‘he EF- >¥ Auto Start
(¢

v

<—-~5
Failure of EF P’A‘q /PE-P28 to Start. \

swwtch;? 155& °€‘ AT.

\\) £ ) L
l. (V!;}fv $hat the alt ernapa‘ccnxrﬂ’ switch is in Pull to Lock.

2. <?\{:>:§N that there is vof*lgéizvaw‘e“ e at the associated bus.

—_———

With an ES signal present there will be a 20 second
delay in pump start.
Verify that control power is available as indicated by the
green indicator light at the control switch.

Manually start the pump using the control




and a1ther notor
investigation may be perfo
itions become stable.
located
attempt to start

g
Jpen,

~ 9 - ~
Check steam generator level to determine nh&&Opr aq open

- "’"\

signal is required. The valves should he egenli‘ steam
(
generator level is <30 inches on the@» )r*up rance (RC Pumps
,.\

on) or <‘0{“cc‘."° operating 'iﬂc“'}Q. um

Ve**£-\ﬂ~*"§y V30A and E:—VEfg\;S“D~A4t: Stations
L

\ ’

1 {the va]ve< have failed £> opeW/place the Hand-

~ \ .
’/ \ 7 _— AN D .

AND and attempt to<ppém Y :

(P HAND and a <opeIr 4 valve

\3 \\:\

M the valves have (pog \opehéd, attempt to gpen using the

< .

. \"— — e \
backup Manual :QQS*Q*\$ta:‘cn located id The\control room.
A N : \ a4
If the valvés( are, still no ‘¢ﬂ°~aux operator take
\ N\

\\
local h :999"fon.'17 nd them as
~
dire 3 g EXhe control
SN |
No Indicated MoWTtOow Flow) with st em\ ~pi§~

"7 \ /
Vex($y that EFP discharge pressure is higher than steam

generator pressure. If not turbine header pressure setpoint

may be reduced to get additional flow.
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the Steam Line Radiatio
detectors are in alarm, an evaluation must be made
to determine tube leak rate and radiocactive release
rates. Unit shutdown may not be *ecu"eg_gufn\t;:e
leak rates less than 1 gpm. " sl

se MU-V-3 and start an additional ﬁake-u&\:uig and open
- . Sty
aaat o . : e nag -
MU-V-217 as necessary to maintain pregsurizer level greater
& i /
N -
than 100 inghes.
NI TS

r

W —

.

mospheric :reggkre without

/ g — —
relief valve: © in ri steaming. atfected O0TSG
\.\ s \\ ) — \',‘ ™~
minimize ;ﬂékbacifv releases outside qh containment. This is
‘\\ ’ [ \

————

lating the a“eﬁﬁgjj%;ic when RCS temperature is

belo and minimizing saturation margin to reduce the primary
secondary aP. Affected OTSG level is to be maintained < 95

percent on the operate range to prevent water carry over to steam

%
'

lines unti

1
|

primary pressure can be lowered such that the secondary

pressure is controllable below the steam relief valve setpoints.

” A
[ S A
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Re-verify those immediate manual actions marked

- f - s . i £ :
asterisxk us at instruments it avai

im to secondary leaka
n 1 A 3

o
ency shall be declared
.

percedt her minute.
A

LS

‘7'.5‘
bes*ng steam fed

Remoye “¢he feed pump per
- .

Affected OTSG should in hiy
feed rate_and/qr higher Beta<Dammz, H

Ii}zj;and CS=4°/ sample results.’

.
- - -
" - =,

the turbdine

generator. Verify generator breakers open and turbine
stop valves closed.

CAUTIONM

CAUTI Adjust turbine bypass valves as necessary to
additional steam flow from turbine and not
main steam safeties.
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A A A R S SRR S P e

- - By - - - - -

duce RCS tess

-
- —— - - -
N

- Onan

\.
“~ ‘\ N
I o ) - .
Q. Jk(>~q- temperature less. thag 5€0° F, isolate
\ £ ) ~N
] ' |

[ o : J

closings

hy

W3-V-1A and B dD

an

e e e T A A S ——

e
NOTE

AT e~

Assure MFP is being fed from unaffected
: Auxiliary Steam.

LS |

FN-Y-17 A
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Revision

Affected NTSG be steamed .tongmimtdin 1
1000 psig and less than 95 pepcent \gn opera

De1Rg

S pressure setpoints,

-~ 4
S .

~ . "

reduce pressurizer spray, to obtain a 50° F

v“" ¢ P>

saturation mdwgtai

-
— )

Terminatesdtscharge from IWTS and™IWFS.until monitoring
and gantrals are established
i

- p

tn_accoedance with HPP
g 4 'y e

169%8, < Open breakers fcg.:“e*?ol‘ow*n; sump pumps to

. <
w

)
. Q-

- \ “‘
{Tahtrol discharge to

Powdex Sump Pumps
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iar "
jary stea
<?\
by closing AS-V-23 and ‘:s<t?:fs;\$'
N \‘*w-l

-
S=-Y¥-2089

o N

The affected OTSG must be steamed on :vés\nev 'ssary to
N

maintain level < 95 SG

percent on tfeﬂc9e>&€§‘range and 0TSC
N N

Lk , o Yo Wy .
pressure below 1000 psig. Aftegr/the nrimary pressure is
\ "\

<

i
‘-w§re” ‘such that the secondary preAsure can

c”vtr"\¢e« anc maintained 5ct,w~"’” psi

-
+ ULV S
‘\;'\ -

»

\a~gecxa* to secure steaming the affected 0TSG and

’ —
e / ~——

completely fill the MS s:nes up to

Under ew€?§eﬂcy “situations, blacking/pining
hangers \when flooding the acp‘1c3~‘e F lines
wecz:sd*&_; If the MS lines_ace~fil¥ed without

b¥o€kMng/pinning of the Ma\ranggrs an engineering

qualJ341cn of the structura® M™tegrity of the MS
NTnes must be perfor rmed-piqr to resumiig normal
Qperations.

17. \(Doldown at 100° F per hour on the unaffected 0TSG

OP 1102-11 (taking exceptions for only one 0TSG).

Wwhen on DH Removal, depressurize RCS to vent header

pressure per OP 1104-4

If OTSG tube leakage exceeded the limits of Tech. Spec.

3.1.6.3, an unscheduled inservice inspection of the

LSRR

affected OTSG must be conducted prior to startup pursuant

to Tech. Spec. 4.19.3

Lale
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Section II: Automatic Reactor Trip Has Occurred.
1.0 SYMPTOMS
A. Deéreasing RCS pressure.
B. Decreasing pressurizer level,
Ce Decreasing Make-Up Tank level.
D. Increasing Make-Up flow. <T:SE::>
*€. RM-A-5 off-gas monitor alarm, increasing count céz;:5?<:>
F. Possible increasing water level in damaged 0 ;::)
*G. Increase count ti}e on Steam Line Radiat;nﬁi:::?EBrs
H. Reactor trip /xurgirsytr1p.

77

*Unique symptoms of U:}Ei tde leak. \\XZZ*’
Py A
2.0 IMMEDIATE ACT'O‘(S\\,\ e, v
A o C\\. )\.
. Aut Actions. N\, T
2 NN\
R or trip 1so1at}dﬂ er-1202-4, (3
el W
2. MU-V-17 opens t ﬁkaih PZR level. N
e ¥
3

PZR heaters engkq_ﬁg,to maintain pressure Yy /
4, Possible {Eﬁﬁﬂif pressure decreasas tn_l§00 psig.

Manual Act‘lox\ S Q"\ b

o ! !
1.  Venif Qtjctor trip and turb+qg:f§&$.
*2. VYeri -V-3 is closed, and start additional make-up pump;

open MU-V-217 as necessary to maintain pressurizer leve)

greater than 100 inches.

. NOTE: Aith MU-V-3 closed, MU-V-14 A/B must be opened as
make-up tank level decreases to below 55 inches.

*3. 1f ESAS auto actuates at 1600 psig:

a. Immediately trip RC pumps.
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: .
radicactive \releases outside

~

vied

by isplathoonthe affected OTSG whe

- V’

e cape” —~ . tmd 94 -
below 5S40 \F.and minimizing the_saturati
S ;

N\ ——

(~ . “s -~ . D & ATcH b
reduce the primary fo.secondary aP. Affectad OTSC Teve

maintained < 35 gewceas €o prevent water(Carry over to

S——
lines until primdry pressure ¢
O\

N
i S
pressure A5-L0Mro

lable below the 5

\ ™

s \ = . ) ) \ \\V" v 3
IO\ Réeyerify those immediads. Banual act
"

\‘\
Ysterisk using alternate instruments

-~ -

NOTE

{OTE : [f primary to secondary leakage is
< 50 gpm an Alert shall be declared
wi PIP 1004.2.

-

e e

If primary to secondary leakage is > 50 gpm a Si
Emergency shall be declared in accordance with
1004 2

R

010 100 0 0 0 - .-

-
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Aneratinn

at least a 50°

’

e e e L L T T T TN S ——

AT 3 ada)
. ‘I\. C. - vV ia

A

-
- - -
\A<
4 -
- - — -y W - -
—

AUFION: “Betause MU-V-12 igTdesad,’ monitor ma

- \ >/ and pressure to avoidf X fting the mak
. Tua (M1 DY 1A~ SN\ N\ N
4 \> valve (MU-BY-U .~ y

- —
- -

.

6. Taking manyaT con®cdl by turbine bypass valves,
7S S\ \ 1
A<X00® F per hour capldewn rate (st
gl
RCS temperatusre.of <«
S~ W
fshimy.cvoldo-1 rate,

‘- - ~
QINIES using sory, 11 KB e runing, o

PORY. Depressurize the RCS as rapidly

-

maintaining at least at r saturation margin.

Confirm affected OTSG [i.e. sampling

-

1, to override containment

1

lines, cbservation of

-

er
o0

- NOTE: Affected OTSG should indicate higher water level,

. loyer feed rate, ang/qgr higher Beta-Gamma, H°

- . ¢‘-\ re-l ! .
. Na<¢™, 1-133 and CS~+*~/ sample results.

~
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D/EA are from A
e nie e T

>

N\ 5
MS-V-13 A qr-8 |
’ 4 —

7
r" 4 /\

MS<Y 104 or
S
{TPE afRected

o ——
~

~ \
a\:wg’;%

N~ )
W

A

in level <

pressure below 1000

ie
19

close manual hagd yhee!

o
~

— :

g \

(-,

must fg stéamed only as

-

[}

\ \ -

\\M
-
39 percent-On operate range

psig. After the primary

lowered such that the secondary pressure can
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", L) eTlals

controlled and maintained below 100C

-y

T

acceptable to secure steaming the affected s and

the applica

Jnder emergency

hangers when

necessary. If lines are ""ég\y\’ﬁE“‘
blocking/pinning of the MS hangers,Ga 2ugieeri ng
evaluation of the structura) ‘"tc”rf‘, Qf) the MS
lines must be performed prior .gﬁ"es umiBy normal
operations. A ‘~\,\'/

cooldown anﬂ 5ecf°ss
~——
ATE, ™S >,

£
‘H*Eiieczzd SG.
"'J".""‘ na arrf\ :-:t-

—~ .
/ —

taking erca;‘*'*f or only one 0TSG.
/NN
unthpaftled-and RCS pressure 7§ less than
N, \J-b"
secondery pressur
~"\
Terminate'\diséharge from
¢ 2 S
’ "‘ S~ - 2 -
CCﬁthJQ are established in

\
" e

”Sew\Qr-éknrs for the ‘"‘»qg‘(” Sump pump

\.&" - Ay .
dj scharge to the IWTS (MRS
<:\\ e ~—r

N
\'/

01
ol

dg. Sump Pump:

Powdex Sump Pumps
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__13. Notify Health Physics to begin survey of the
Intermediate and Turbine Buildings to determine the
need for controlled areas. Initiate Emergency Plan if
required, as a result of the surveys.

14. Notify Unit Il Control Room to isolate auxf}t(ry steam
cross connect by closing AS-V-23 and its G;--‘
AS-V-2089. | (ﬁht;}

\ N

15. When on DH Removal, depressurize ‘W vent header

\
pressun.\per CP 1104-2, //1? \\\/
(J\

16. If GTSG :ubc leakage exceedod\gz:'ikhfts of Tech. Spec.
S
;:i:§\3‘!h unscheduled 1nseﬁv1ce inspection of the
\{}iccfed 0TSG must gs\condbgted prior to startup
/ — W
ursuant to Tech, ec..l)19 ke ds
Q P /-Sp 3,

A
[ |
(\ ~\ <~ {,h‘ \‘
S~ ™~ ~ _— \,
N, v/ vy
.\v\\\\ (\\ -~
{ < a N WV/
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ontainment |

Containment

cordance with

g ——

" e »
ves automatical osed shalL—wemain
itions are met

than

.
ntainmens, *solati

' ‘\ » - 2 J‘ .

on. Mmen{itors t ecmoniters sha be

.’ \
-— ™ |

v rel *h A frn openinc ¢t
any release that may ¥gsuit from opening the
— )

- o~
4
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