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THREE MILE ISLAND NUCLEAR STATION
UNIT #2 ABNORMAL PROCEDURE 2203-1.4
RCP- & MOTOR EMERGENCIES

1.0 LOSS OF SEAL INJECTION TO PUMPS

1.1 Symptoms

1.1.1 ALARM: "Reactor Ccolant Pump Loop Seal Inject Flowlaw” (8:8.27).

1.1.2  ALARM: “Reactor Coolant Pump Tatal Injection Loop Flow/Hi/Lo”
(8:A.27).

1.1.3 Seal Inlet Flow (1ndividual) decreasing (panel 3).

1.1.4 ° RC Pump Total Seal Inlet Flow decreasing (panel 21).

1.2 Immediate Action

1.2.1 Autamatic Action : =
3. None

1.2.2 Manual Action (qus of Injection).

a. If seal injection flow to operating pumps is lost, the
puzps may continue cperation pravided intarmedfats csoling
watar flow {s maintained and seal tamperaturss remain
within the fallowing limits.

T, <1as’F
T, «I70°F

Ts <188%

If seal injection flow to idle reactor coolant
pumps 1s lost the assaciated seal return fsclation valve
(MU=v33 A,8,C or N) must be closad within one minuti ts

prevent seal damaga.
b. Ouring loss of injection, menitor seal Sleeds#¥ samperiturs

Pump 3earing OQutlet temperature, saal Sleedaf’ fiow, and
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1.3
1.3.1
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seal leakage flow carsfully. If seal leakage plﬁs seal "
returns exceeds 1.9 gem, trip the pump, cooldown, and
{nspect the seals. o5

c. Close the injection flow control valve (MU-V32) ta prevent
: 0

high injection flow upon recovery of injectien.
-d. The seaal b'luda.ff flow control valves (MU-v33 A, 8, C, 0)
" should remafn cpen as long as the motors remain enargized.
Follow Up Action (Recovery of Injection) : o
a. When {njtct'len fluid is avaflable, msublish injection

flow as follows:

1. Slowly open the injection flow control valve (MU- e
V32) to establish a flow of 2 gpm per pump. Continue
at this fTow rate for a period of 2 minutes.

2. Increase injection flow ta 5 gpm per pump for a 2 =

minute period.
3. If seal return valves, MU-V33 A, B, C, or D has

closed, reopen them at this time.

1)

4. Increase injection flow to normal flow of about 10

gem per pump.

F2ilow Up Action

In the svent the pump must Se shutdown during a loss of
injection mode, the following steps should be taken:
NOTE: The pump should not be shutdown when injection flow
is lost unless 1t {s absolutely necessary.
3. Reduce power to within APS limits.
5. Trip the ACP. The appropriats saal return {solation
valve (MUV33 A, 3, C or 0) must be closed within ane
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minute after pump shutdown. Shutdown 011 Lift System at
Zero speed. =

Continue flow cf 1nur§nd1ata cunling. water at normal
flow until Reactor Coolant System tamperaturs is less
than 200°F and pressure {s below 200 psig. _ :

0o not restart pump until injection flow {s available.
Recover injection flow per section 1.2.3 above.

If RCP seal temperatures T, or T, have exceeded 185°F, or
1f seal leakage plus seal return excseds 1.9 gem, do not
restart the pump. Cooldown and inspect the seals for
damage.

2.0 SEAL FAILURE
2.1 -Symtws

s 2.1.1 Abnormal Pump Seal Cavity Pressure
g2 Excessive Pump vibration

3.1
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2.2 [mmediats Action.

2.2.1

d.2.2

Autcmatic Actian.

a. Mone.

Manual Action.

4. The affectad AC? must be tripped {f the seal cavity
pressures excesd 2500 psig.

b. If the sum of seal bleedof? f’fan and seal leakaf? flow
exceeds 3.0 gpm - TRIP THE RCP.

2.3 Follaow Up Action

2.3.1.a

Oetarmine degree of seal failure as follows:

2.1 Failure of No. 1 seal {s indicatad by Pump Seal Cavity
pressurs between seal 1 and 2 at approximataly systam
pressure.

a.2 Failure of No. 2 seal is indicated by Pump Seal Cavity
pressure between saal 2 & 3 at approximataly 4y systam
prassure.

a.3 Faflyre of No. 3 seal f{s imﬁut&d by Pump Seal Cavity
pressure batveen seal 2 & 3 at approxirataly 50 psig.

a.4 Faflure of %o. 1 and No. 2 seals {s {ndicated by Pum
Seal Cavity pressurs between seal 1 4 2 and 2 & 3 at
approximataly system pressurse.

1.5 Failure of No.2 and Mo. 3 seals is indicated by Pumo Seal

Cavity pressure between seal 1 & 2 at approximatley 30
psiq.
a.§ Failure of No. 1 and No. 3 seals is indicatad by pump

seal cavity pressurs Setween seal 41 and 2 at approximatlay

system pressurs, ind prassure betwesn seal s2 and 3 as

approximataly 50 zsig.
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NOTE: All values are approximata. COestaging may
causa only partial 4P cross a seal.
2e3:2 If two seals are Iuimlg. the pu=p may be cperated, however, a
planned unit shutdown should be scheduled.
' 2.3.3 In the event the pump must be shutdown, the following steps 3
: should be taken: : '
3. Reduca power to within APS limits.
b. Trip the ACP. '
C. Whefi pump reaches zars speed, Lift Pump and Back Stop
Pumps should be stopped.
d. Continua flow of Csoling Watar and Seal Injection until
RC Systam Pressure {s below 200 psig, and tamperaturs is

below 200°F.
e. 0o not attampt 5 restart pump until seal problem has
besn fixed.
3.0 PUMP AND MOTOR YIBRATICN

3.1 Symptoms
3.1.1 Excessive shaft vibraticn on IRD System greatsr than 310 xils
for first four hours of cne pump per lcop cperation. Greater

than 25 mils for cme or Svo pump per locp cperaticn.
1.2 lmmediata Actien.
1.2.1 Aytomatic Action
4. None. : l
3.2.2 | Manual Actien.
3. Reset shafs vibraticn alarm on [AC Syssem Panel 10.
5. If vibration alarms reccsur fmmediaczaly, reducs fcwer 3

within PS 1{mits and trip affeczad iC? per normal aracadure,
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3.3 Follew Up Action.
3.3.1 Oetarmine cause and repair,
4.0 REVERSE ROTATION
4.1 Symptoms.
4.1.1  Excassive vibration due to a backstsp failure.
4.2 Inidﬂu Actien.
4.2.1 Automatic Actien.
1. Nome.
4.2.2 Manual Action.
&,  Start ofl 11ft system on affected puzp.
b. Commencs a narmal plant shutdown and csoldown of the
R.C.S. par 2101-3.2. '
4.3 Follow Up Action. ;
4.3.1 Oetarwine causa and repair,

5.0 aIL GENCY

5.1 Symptems.

S.1.1 Low 11f¢ pump discharge ofl pressurs alarm (1800 PSIG) on
computsr,

6.0
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5.1.3

5.1.4
5.1.8
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High tearing tamp. alarms Radfal 185°F, 3.331, Thruss 200%
8.E31 for Upthrust tamp Hi and FI1 fur downthruss temp Hi.

Hi/Lo Lavels alarms on upper and lower ofl pots annunciated on

computer.

Upper 011 Pat - H1 12.2 INC. e
Lo 8.2 DEC. :

Lower Q11 Pot - Hf 13.8 INC.
Lo 3.8 DEC.

RC? Tube ofl flaw Lo. (7.0 gpm on computar).

RCP 3ackstop ofl flow low. (0.2¢ gFm on camputar).

5.2 Immediats Action.

5.2.1
5.2.2

Autcmatic Actien
Manual Action.
a. Start 0.C. ofl 14f% pump.
5. [n the event of high motor bearing tamps, (Radfal>1as®,
~ thrust >200°F). reduce ﬂlﬂr.pmr ta 752 and t~ip
affectad pump. '

.!.3 Follow Up Ac=ien

5.3.1

!. :.2

§.3.3

e . = =

[f Tow exists an 11#% and/or backstap System, start 1i#s
and/or backsiap pumps on affected ACS.

[f H1/Lo Tevels exist in ofl pots, recuca reactsr power t3 753
and secure iaffectad pum.

A possibilisy aof ail fire exists 1 the ofl syssams have
ruptured. To prevent ofl fire, the unit will be shutdown and
czaled down o 50°F below the Flash soint of she 311 used in

the system. The flash point of sne ail fs 430°%,

7.0




5.3.4 Oetarmine cause and repair.
6.0 PUMP MOTOR SEPARATION - OROPPED [MPSLLER
§.1 Symptoms.
6.1.1 Low motor current.
6.1.2 Low R.C.S. ﬂﬁu.
6.1.3 Hi{ vibratien:
4. Motor stand Vibraswitch alarms.
b. Shaft - [RO System Panel 10.
6.2 [mmmdiata Action.
6.2.1 Autcmatic Actien.
4. Possible reactor trip on power ta flaw.
6.2.2 Manual Action.

d. Reduca power and trip reactor.
b. Secure affectad RC?.
¢.” Commenca shutdown and csoldown of the ACS.

6.1 Follew Up Action.

6.3.1

Oetarmine cause and repair.
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