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File: NG-3514 (R) " iSerial: NG-75-553

Mr. George Lear, Chief
Operating Reactors Branch #3
Division of Reactor Licensing
Office of Nuclear Reactor Regulation 2 6 1
U. S. Nuclear Regulatory Commission @ o
Washington, D. C. 20555 ) ’

Dear Mr. Lear: -

H. B. ROBINSON UNIT NO. 2
LICENSE NO. DPR-23
EFFECTS OF BORON PRECIPITATION ON LONG-TERM
CORE COOLING CAPABILITY FOLLOWING LOCA

In your letter of March 14, 1975, you requested that Carolina
Power & Light' Company review the system capabilities and operating procedures
for its H. B. Robinson Unit No. 2 Plant to assure that boron precipitation
would not compromise long-term core cooling capability following a loss of
coolant accident (LOCA).

We have performed the reviews suggested in your letter, and find
that the concentration of boric acid in the post-LOCA recirculation phase
can be controlled by injecting core cooling water into the reactor vessel
via the existing Safety Injection System connections to the Reactor Coolant
System hot leg piping. The basis for this control has been forwarded to the
NRC staff by Westinghouse Electric Corporation in Reference 1. In their
submittal, they recommend the initiation of hot leg injection at 24 hours
after the accident. The attached operating procedures provide the means by
which this initiation will be performed at the Robinson Plant in the event
of a LOCA.

The Safety Injection System is designed such that, in the event of
a postulated reactor coolant system pipe rupture, flow to the core from both
hot leg injection lines is ensured even in the event of a single component
failure. The system provides for redundant parallel hot leg injection isola-
tion valves such that there will always be flow to both hot leg injection
lines even if one valve cannot be opened. The system also provides the mini-
mum combination of safeguard pumps, as discussed in Section 6.2 of the FSAR,
for delivery of hot leg flow during post-accident recirculation, even in the
event of the most conservative single failure.

E R R R I R R e S kel
336 Fayetteville Street o P. O. Box 1551 o Raleigh, N. C. 27602
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Mr. George Lear -2~ A April 18, 1975

Only the Safety Injection System hot leg isolation valves are
potentially affected by the post-accident containment environment. However,
as discussed in Section 6.2 of the FSAR, tests conducted during the design
phase of the plant provided qualification of these valves for operation in
the post-accident containment environment for the time period required.

It is the conclusion of Carolina Power & Light Company that the
Safety Injection System configuration and our operating procedures are
adequate to ensure continued effective long-term cooling following a LOCA,
and that the effects of the phenomena of boron precipitation are adequately
mitigated. In light of this, we do not recommend any modifications to the
Robinson Plant. We trust the information provided in this letter is suitable
for your use.

tley
Vice-President
Bulk Power Supply

DBW:bn

Attachment

cc: Messrs. N. B. Bessac
T. E. Bowman
P. W. Howe
R. E. Jones
J. B. McGirt
D. B. Waters

Reference 1. Letter, C. L. Caso (Westinghouse) to T. M. Novak (USNRC),
CLC-NS-309, April 1, 1975.
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1, . LOSS OF COOLANT

'_. . . . .

e
50

' H B ROBINSON STEAM EIECTRIC PLANT |

Cwwmrmo.2 o Ty

EMEZRGENCY TIISTRUCTION NO. CPI-EI-1

DECE‘IBER 9 1969

mcmsm' I\IVOLVI\'G REA(‘TOR coomw sysrsn
' DEPRESSURIZATION |

. e Sy .
’ . - . A
. . Y

- The behavior of the ma.n’y nuclear pla.nt pare:neters, which the opera.’cor can

observe in the Control tRoom, will be similar in many respects following

" the initiation of either a loss of reactor coola.nt, a stean line rupture,

or a steam generator tube leek. . For 1nsta.nce, the symptoms of all th.ree

“accidents which shou_ld 1med1a’cely become apparent to the operator are

fa.lling pressurizer pressure and 1evel, and in the case of slower gccidents,.

~ increased chargino pumn speed prior to trip. The operator rust determne

|

‘the accident type as soon as possible so that he can carry out the required

~ checks e.nd initie.te the relevant recovery procedure. A brief description

of the accidents and objects of the recovery procedure are given below.

This emergency results in a breach of the primary pressure boundary
| _
such that ma:o.mum charging flow and reactor ccolant purp seal injection

!

I ,
£low can no longer naintain pressurizer level. Safety injecticn anc

reactor trip will be nm.tlated by the. fa.lling pressurizer pressure a.nd
level on a time scale dependent upon the rnagnitude of the breek’ a.nd |

mjection flow m].l increase with decreasing reactor pressure. The

accumulators wx:l_l automztically discharge their fluid inventory when
. ' ' . . _ .

| o
| ol-
|




the reactor coolant system pressure ‘drops below the eccunmlator _

.set poi.nt and in the case of rapid depressuriza.tion leading to

o very low ree.ctor pressure, the residual heat remova.l pums wi].l

eommence injection and refill of the reactor vessel Iong tem ;
control and. cooldown of the reactor coola.nt system is by recircu- .

lation of spilled reactor coolent. ﬁ-om the containment smnp ' This |
ARD.

o o% jis ca.rned out by the residua.l hea.t removal p\mpg—es-bs& the high head L

2.

- pump te.king suction from the outlet of the residua.l heat exchangers. _

COnta.inment pressure increases due to the release of energy ﬁ'om the

reactor coolant system to the contaa.nment and conta.imnent isolation, -

| phase A, and conta.innent ventilation isola.tion will result from the

.safety injection signal. Spray actuation and contaimment isolation,

_ phase B, will occur at approximately 50% containment design pressure,

The main function of the operator in this tyre o_f"_ accident is to:carry '

~ out the changeover i‘rom the injection p‘m.se to the reclrcula.tion phase E

end to check for the possible existence of a leak in an injection line
and carry out the relevent isolation procedure,:
10SS OF SECONDARY COOLANT

Tuis emergency is the result of a break in a main stean,feedvater or .

blowdown line and it will result in a reduction in reactor coolant -

terperature and pressure at a rate which is dependent upon the size and

 location of the break. The reactor automatic protection system is de~ .

8igned to shut the plant down scfely and this system, together with

the action of the safety injection system in pumping boric acid to the

reactor coolant, will ensure continued shutdown.

In the case of a full blowdown of one steam generator (this results

from either a break,ui)stream of a main steam stop valve or a break

2=




" ' | . " . i

@
%_, | o , do'.mstream of the stop valves coupled with one failed valve) rea.ctor ‘
' | coolant twperatures and pressures w:l].'!. ha.ve fal_len to the region of
B hoo F and 700-1000 psi in two or three minutes and sa.fety in;]ection :
flow will be underway. The continued action of sa.fety inJ ect:.on will
B B reupressu.rize the ‘reactor system to the shut-off head of the pump
| S with J.ittle change in reactor coolant temperature. At this stage we.ter '
| 1eve1 will have returned in the pressurizer and in fa.ct the pressurizer t
may be full of subcooled fluld. The subsequent course of the a.ccident

will be for reactor temoeratures and pressure to i.ncrea.se undex the

‘influence of residual hee.t and a stea.dy state cond.itlon w11_1 be attained K

? | " when core temperatures are high enough to ena.ble residual hea.t to be

| | removed ‘by‘ the good steam generators. If no _act;lon is taken to reduce
} | the temperature of the good stea.m genera._tor by steem dump the reactor

B . system .wiJ_'l. be re-pressurized to the pressurizer safety'valve' setting

| (2485 psi) with discha_._rge of reactor fluid to the contaiment., ‘ Operator
" . . action should therefore aim to eliminate, or -at. leastl nﬂ.nimize, this

| effect Iby dur:ping steam from the good steam. generators. At an early
’ stage in the accident the operator should also .isolate' au:dliary feed-
§ _ weter flow to the faulty steam generator to. protect it from thermal |
7: shock., - - ' | |

¥ S 3. STEAM GENERATOR TUBE RUPTURE

This accident results in leskage of reactor coolant into the pls.‘nt

steam system e.nd as a result pressurizer pressure and level will
% , ~ decrease leading to a low préssure reactor trip. The automatic reactor
| coolant cooldown following plant trip will drain the pressur:.zer of

any remai_ning'water , actuating safety injection. After passing through




R

:will be. 1ncreased to a stable value of about 1400 psi by the

. contﬁnned action of safety injection° In the absence of action

by the operatot, continued leakage 1nto the steam generatot
toge:her with auxiliary feedwater flow would resulc 1n the steam
genetatot vater level rising into the steam lines of the faulty

gteam generator as it becomes water solid

' Operator actionvshould eim to minimize the.cohtamination of the

eteam system by prompt isolation'of the faulty steam generator. To

achieve this, steam dump must be carried out using a11 steam gene~  .
rators initially and auxiliary feedwater flow to the faulty steam

genetator should be cut-off when it has been indentified. ~

The reactor autometic protection equipment is designed to shut the

plant down safely in the event of any of the above emergenciesvahd

 the safety injection system is &esigned to provide emergeney core

cooling &nd to maintain reactor shutdown.

The piant safeguards systems operate from outside powef'or from on-

site emergency diesel power.if outside oower'is:not available,

'SY}TPTO.\!S

The following symptoms may arise in a plant which has undergone'or.is ’

undergoing one of the above accidents.

i.
2,
3.
4.

Pressurizer low pressure alarm -.
Pressurizer low level alarm
Low Tavg Alarm

High coutainment pressure alarm

-~ S
-9 .

Pne&ainmen;.high_:adiatioa_monxho:_alarm .

fContainment high Sump level

B Rapidly decreasing reactor coolant avetage temperature




i

8.
9.

12,

13,

0.
3.

1.
1‘.0 '

gondenser air removal equipment radiation monitor alarm ~ S

-.Steam 1line low preSSure alatm

team line high flow alarm

 Low ateam generatot watet level alatm

. 'Steam flow/feedwater flow mismatch

High sCeam line differential pressure alarm
Increased'charging pump speed

- Steam generator blowdoun high radieﬁion’alanh

" 3.

&.
3.

1. .

C. IMMEDIATE ACTIONS

Autometic Actions

Sefety injection'"s" signal is generated by“either'coincidence of low.'
pressurizer pressure and low pressurizer water_level, or high contain-

ment pressure or high steam line differential p:essure in any steam

ltne otfhigh steam line flow in coincidence with low steam line

pressures or low ‘Tavg.

Reactor trip, turbine trip; and bus tfansfer.

Tripping of the main‘feedwater pumps ‘and closing of the main and by-
pass feedwater‘uaIVes. | o

Both diesel generators start.'

Non-essential equxpment 1s tripped from the safeguards busses when

_ voltage is lost and the safeguards equipment receive a signal to start

sequentially in a pre-arranged order.,

The containment'isolation, phase.A, containment ventiletion and‘control :
room intake duct isolation signais are generaced‘and'che Isolation Valve
Seal Water System is actuaced. | | o

Upon coincidence of high steam line flow and eithet low Tavg or low

'steam.line_pressure,_hhe.steam_line_stop valves clgse..



TEY BT NS o O T 0 CEr e O Gun o oaey o

8., Iif the containment pressure reaches the high~high‘containment'pressure .
‘; signal both containment spray pumps receive a start signal their
discharge valves an open signal, containment isolation phase B is B

‘ geo&iﬁon : o
m_@i initiated and all main steam 1line m valves receive a closing signal.

aanual Actions _f»'il o '. SR _ “’__ 'P f: f_:_h'fi'f’”::i;r

In the cvent that the safeguards equipment has not been properly ‘actuateéd,

e  Emm ] Tmes guwm 0 oerm v

the operator shOuld take action to place the equipment in operation manually.”:
i. 'Verify that reactor trip and safety injection initiation have both |
"taken place following the "S" signal. | | |
.2. Verify that containment spray has taken place following the "P" signal..
: 3. Verify-that the safety injection system is pumping in'boric acid from
boron injection tank and from the refueling water. storage tank
&, Verify with the monitor lights that the valves sssociated with safety
- {njection are in the proper position after,"S" initiation. _(light |
indicates when valve is in safeguard.position,h ;. | | |
S. Verify that‘the main feedwater pumps have tripped and that the auxiliary .
feedwater pumps arefactuated. | |
8. iCheck for proper.operation of both diesel generators.

D. JIDENTIFICATION OF ACCIDENT TYPE

The above manual actioas are'those.whichvrequire the operator's immediate
ettention in the event of a large loss of reactor coolant or secondary £luid
Eeading to rapid reactor trip and actuation of safety injection,

The operator will determine the accident type subsequently, However, in the
event of a slow transient in uhich reactor trip is delayed.for a few minutes
the operator'may be able to decide which type of fault has occurred prior.to
teactor trip and initiation of safety injection. TherefOre, two cases arise

- — .and are dealt with below.




After Reactor Trip and S.I. Actuation B

1.

2.

Observe the steam precsure in the eteam generators. _f‘;t
If the pressure is rising or normal in the steam generetors'
together with low pressurizer pressure and level, the accident-

is either a loss of coolant accident or a steam generator tube

rupture.  These can be distinguished as follows. -

(a) If there is an increase in containment pressure, a containment

(b)

high radiation alarm, rising sump water level or any combination

‘of these symptoms, the situation-is uniquely defined as a loss
of coolant accident. ‘ | | .

If there is a condenser air removal equlpment radiation alarm ’

or a steam generator blowdown radiation alarm the accident

B ¥ uniquely defined as a stean generator tube rupture

If the pressure is abnormally 1ow in one or more steam generators,

‘coincident with low pressurlzer pressure and level, the accident is-

& main steam line break.

In the case of a steam break, the approximate break location may be

determined as follows:

. (a)

(v)

(c)

A1l steam stop valves closed and similar behavior in each

steam generator‘indicates tnat the break is downstream of‘-

~ these stop valves.

Pressure in one steam generator substantially lower than the

‘others together with rising centainment pressure indicates that

the break is in the lower pressure steam line and inside the

containment.

As in (b) above but with no increase in containment pressure,

-7




oTH

.rise in containment sump level and thh all steam stop valves

"fgoutside the containment and upstream of the stop valve.‘ 5
A(d)"As in (c) above with only two stop valves closed invokes

~two possibilities. If the lower pressure steam line is one

and upstream of the closed stop valve, hereas it the higher

pressure steam lines contain the closed valves the breek is

outside the containment but not upstream of the closed stop

valve. .
'Before Reactor Trip and 5.1I. Actuation

In & slow loss of coolant accident or a steam generator tube rupture,

continuous decrease in Tavg will be observed in the steam break
accident The loss of coolant accident and the tube rupture accident

can then be differentiated as described above

- ;ﬂ | Tclosed indicates a break in the lower pressure steam 1ine -,1v’f

with a closed stop valve the break is outside the containment f |

Tavg will vary very little before reactor trip whereas a definite-and_.'

Y
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AFTER RFACTCR TRIP & "3" SIGHAL
Aow or falling pressurizer
RN S - ___pressure & level
“Atnermally Iow steam pressure . __ Bising or normal steam pressare '
1 in gne or mcre steam generators. - | ' in steam gencrators irdicates loss
‘ . indicates steam bresk S o - - . L_-of coclant or tube rupture :
Verify by checking for: ' ‘ Either increasing containment Condencer air removal
: : S prezsure or containment high equipment rodiation
1, Iower than normal steam generator : . radiation alarm or rising sump { | alarm or stchm genera=
: levels. water level indicates a loss tor biowdown' radiation
2. A pocsible first out annmunciation . of ccelent . 4 " alarm or possibple
, _ of: ’ observed differential
- - a) steam/feedwater flow mismatch o : : rate of risel of steam
' b) low-low steam generator water ‘ o : . generatoy levels
level o . i ’ S
¢) high steam line flow. : - S _ : ' .
d) high steam line differential : :
-~ pregsure ‘ : .

" Go to detailed recover rrocedure in - Ge to cdetailed recovery : Go to dstailpa recovery
g 5 gﬂ : emexrgency instructicn«R=Ss Atormpyy A o rocedure in-Be: fiopsssg B rocedure InlE-S-Apvve,
g «Gé
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Continmwoucly ¢ as:m.g Tavg indicates | - |, substantially coitgtant Tavg )
g cteaanm break . SRR A - indleates loss of ﬂoclent or
S . . + | tuce rupture
~le o = h L : B
(s‘,. e i Tor possible .o 7 "“ e : : .
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E. AUTOMATIC ACTIONS FOLLOWING THE GENFRATION OF THE SAFETY INJECTION SIGNAL

. o .
1. vReéctor érip; resﬁltant‘tﬁrbine.triﬁ; eutomstic containment'isolation :
ﬂantalnment ventilation 1solatlon and control rocm 1ntaLe duct is olatiﬁh.
2. Normal fuedwauer isclatlod to the steenm genur&tors results 1n°‘
z gg,gkg’  (&) Steam generator main fcedwater puaps tiip out of ﬂervice. -
: (v) ”team gensratdr rain end bypess fecdwaTaL valves clnge._-
3. Both dlesel generators start and come up to srned
4. The non-essentlal breakers w111 trlp to prepare ABOJ BUS hl ani 480V .
'BUo E2 for the subsequent safeguards starting soquence.
5. Thse followlng valves are actuated to the pos 1h10g_1ndlcated below at the
initiation of the safeguards components starting sequenée. ,
(a) The boron injection inlet and discharge velves SI-£67A, SI-8678,
A-Q | 870A and 870B are opened. | |
(v) . Tﬁe hot ieg injéction line valves to thé reector coolagt icops ] ‘ e
5I-866A and SI-866B do not receive an "S" signal. These valﬁea aré
not to bé opened for at least 10 minutes following a safety injection.
éignal and then only if additional core flooding is consideréd necéssary.’.
Unleas there'is positive indication that a cbld leg safety injectibn
{04l line has rupturecd. Nor@ally the sgfety injection syatem deliverg t? 4
the cold legs of the reactor coolant system until 24 hours after the
accident. After 24 hoﬁrs sf injection fo the cold legs 6pen SI-866A
and SI-866B and start one safety injection punp for each het leg
injection valve opened; Retain cold leg injection along with the hot

leg injection.

(c) Core deluge valves from the residual heat removal pumps RHR-74/A and
| RHR-~74/B are opened. | | ‘

-11-




e @
(d) The accumulator discharge velves oIn865A, UI-865B and qI»BSSL are
.;opnned | | - ' | |
;-(é)f Tnejboron iﬁacctlon tank rec1rculation return valves SI 8’LA ard unbAla |
"_ :are closed. . | : |

: 6f' Safenuarda equlpment for the 1nject10n phase wlll receive a 51gna1 to

atart eequeﬁtlally in the followlno order.

-1a-




-;““ergiaed) | | Ene ergized)

&, Bafety ‘njection pumé A " a. Safety ¢n3°ction pump €

b. Safety injeéfion pump.BA 1'b, (1f bus F 11is aot energized
c. Residual heét"iemoyal‘”. v'safety indecticn puzp B 18 -

yuzp A = '  yuming with Tratn B)
éo Service water pump A and 'c;‘ Res 1dua~ heat remcval pumn B
,. service water booster pump aq Service water puwp C and se*vice

Co _Service water ﬁump B N mnater_booster PIm. |
£, ¢cntainment fan HVHAl 'e,__sérﬁice water. pump D.
g; Contaimment fan'HVH-Z f,..éénﬁainment fén HVH~3. .

. Awdliary feedwater pump A - Ccntainmént fan HVH-&..

TRAIN A (oafeguards Bus E 1

TRATH B (uafeguardu Bu~ E 2 :
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" Y. ‘ﬁuxiliary feedwater pemp B
NOTE: The containment spray pumps, actuated by the oontainment spray “p"
signal are automatically loaded on the safeguardo busses anyt‘m

after busses are energized.

The containment isolation, phase A, signal will be generated and ciose

" the following isolation valves:

cmaii ansiine o 4 X o L R o

s T

CVC-200A  Letdown orifice isolation

CVC-200B  Letdown’ orifice isolation

CVC-200C  Ietdown orifice isolation

Cve-20L4A Ietdoﬁﬁ line isolation’

CVC-204B  Ietdown line isolation

PS-956A Sample iine isolatien kpressuiizer stean)

P3-956B Semple line isolation (préssurizer steem)

PS-956C Sample liné’isolation (p;essurizer'liquid) _

PS=956D ' Sample line isolation (pressurizer liquid)

PS-956E Sample line isolation (hot leg) N

oty

.
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- PS-956F

PS-5561

WD-1722

- WB-1728

PS-056G

- RC-HC-516
RC-H5-519A

RC-HC-519B
RC-HC-553
CC-HC-T739
ST-855
WD-1721

WD=-1723

WD=17866

Wp-1787
WD-1789

WD=-179k4

- Sample line isolation (hot leg)

Sample line isolation (accumulator)

' Saz:fgle»li.ne isola.tion'(accwﬁulafor) o e

Pressurizer relief tank to gas analyzer

Privary watér to pressurizer relief tank - ’_ )

‘Primary water to pressurizer relief tank

P#éssurizéx; rgélief tank to gas analyzer

Component cooling ﬁom excess letdown heat exchanger

Witrogen éupp_ly for the accumilators

Reactor coolant drain tank pﬁmp discharge -

" Reactor coolant drain tank purp discharge -
~ Containment sump to waste holdup tank
- Containment sump to waste holdup tank

- Vent header from reactor coolant drain tank

Vent header from reactor coolant drain tank
Gas analyzer from reactor coolant drain tenk

Gas analyzer from reactor coolant drain tank

SGB-PCV-1930A Steam generator A blowdown line |

SGB-FCV-19303 Steam generator A blowdown line

8GB-FCV-1931A Steam generaior B blowdown line

SGB-FCV-1931B Steam generator.B blowdown line

SGB-FCV-1932A Steam generator C blowdown line

SGB-FCV-1932B Steam Generator C blowdown line -

SGB-FCV-1933A Steam generator A sample line

SGB-FCV-1933B Steam génerator A sample line
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10.

11.

SGB-FCV~1934B Steam generétor.B sample line
GB-FCV-1935A Steam generafor C sample line
SGB-FCV—193SB Steam generator C gample 1ihe.
RM-1 Radiation Monitoring Pump outlet
RM-2 Radiation Moniteriné Puﬁp inlet
RM-3 Containmenf Outlet |
RM-4 Containment Inlet
The containment isolatiqp phase A signal,»initiates Isolation Valve
Seal Water System (IVSWS) by opening valves IVSW-PCY-1922A and IVGW-
PCV-1922B. |
The containment ventilation isolation signal will be generated and

the following isolation valves will close.

HVAC-V12-6 V12-13
HVAC-V12-7 V12-10
HVAC-V12-8 vi2-11
HVAC-V12-9 Vi2-12

The steam driven auxiliary feedwater pump will start automatically on
loss of voltage on 4160 V busses 1 and 4 or Lo-Lé level in two steam
generators.,

Each accumulator will begin discharging its contents to its respective
loop when-the loop pressure drops below the gas pressure in the

accumulator.

B. AUTOMATIC ACTIONS FOLLOWING THE GENERATION OF THE HIGH-HIGH CONTAINMENT
PRESSURE SIGNAL

1.

The spray pumps start and their discharge valves SI-880A, SI-880B,

SI~-880C and SI-830D, into the containment open.

2. All main steam line isolation valves close.

#14-
4/18/75
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The containment isolation phase B signal will be generated and close
the following isolation valves:

CVC-381 ‘Reactor coolant pump seal water return line.

CC-FCV-626 Reactor coolant pump thermal barrier cooling water

return line.

CC~735 - Reactor coolant pump thermal barrier cooling water return
line.

CC~716A Reactor coolant pump cooling water inlet line.

CC-716B Reactor coolant pump cooling Qater inlet line.

CC-730 Reactor céolant pump bearing oil cooler cooling wate:

return line,

_15-
4/18/75




‘ + ' ‘

APPENDIX A

DETAILED RECOVERY PROCEDURE -~ LQOSS OF REACTGR COOLANT
A. DISCUSSION

The objectives of this procedure are as foll&ws:

1. Provide emergency core cooling to prevent damage to the'fuel cladding
and release of excessive radioactivity.

2. Provide long~term control and cooldown of the reactor by recirculation
of spilled reactor coolant, injected water, and containment spray system
drainage.

3. - Adjust the chemistry of the spray solution to increase the effectiveness
of iodine removal from the containment atmosphere when required.

B, SYMPTOMS (Unique to loss of reactor coolant)l

1. Rising containment pressure.

2. High containment radiation alarm.

3. Rising water level in the containment sump.

C. IMMEDIATE ACTIONS

Automatic Actions
Refer to the automatic actions following_thé generation of the safety injection
signal and the high-high cgntainment pressure signal.
Manual Actions |
1. Injection Phase
(a) Manually reset safety injection as soon as the startup sequencing of
safeguards equipment ié completed. —
(b) If required, immediately after the hot leg high ﬁead injection
valves.SI—866A and SI-866B are opened compare the injection flow
through FI-932 agd FI-933 and verify that the loss of cooiant accident

18 not the result of a break.

T
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4/18/75




in one of these lines between the RCS and check valve SI—é74A orv
SI—874B.. If the flow down one header is signifiéantlv greater
than the other, close both isolation valves SI-866A and SI-86€B.

(¢) Trip the residual heat removal pumps to prevent reéidual heat
removal loép pressurization if the Reactor Coolant System pressure
is still above 130 psig 15 minutes after the accident.

(d) Close the accumulator isolation valves SI-865A, 865B, and 865C 1if
the accumulator pressure is less than 250 psig.

(e)  Check the status of‘the control room ventilation to ensure that
control room intake duct isolation_has occurred and that emergenéy
recirculation has been initiated.

(£) Stop the diesel generators provided outside power has not been
interrppted.

2. When the refueling water storage tank low level alarm is.actuated, stop
one safety injection pump and one containment spray pump.

3. When the refueling water low level alarm is actuated, tefminate injection
flow as follows:

(a) Sgop the operating safety injection, containment spray and residual
heat removal pumps.

(b) Cloée valves SI-856A, SI-856B, SI-864A and SI-864B to isolate the

refueling water storage tank.

-17- 4/18/75
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3. - Rec hculnt‘on \Mwse oL .' l
{a) Vcrif}' the valve status as follows: L “
'?; T -4 valvo closed ‘= BGOA, 8603 €614, 86IB 862&, 623, 063A, 8638 (‘04}., ‘
é 8648, soSA, 86538, 8650, 8414, 8418, 855 8564, 8563,
v : Valves open - sT -865A, Si- 866», 87Ca, 8708, S1-869, R.i'(—?l.loA and RHR-74439~ :f
gd Al sz egé'v/\ua SIT-BLIRB. =
: (;,) Verify ;hnt. th cooling water low 10«1 alar'n to the reoidual heat :
g - gemoval, containment .;pray and safcty injection pum,,s are not actu;te&._
t.uIE. The backug component cecling heat enhanger may Le placed in : ‘ | A E
g‘n £ 3ervicc at this time by opening the service water valve and ’
% - the component coohng water valve. S o - - ' ’
;’. Nigh Head Becirculation with Spray (Flow path uéing residual heat x;emo-\val A .. ,v
' fot Pmam watenn €¥.Q47 '"' R, - | | .J
g (*) Close valves RHR-744A aud RIR-7443.
% (c) ESctablich 'éoinéelnen'.: cooling flow t “.A" residn"l heat exchanger by
opening P‘IR-749A and v._rify RHR-7/%9B {s closed.
Eﬂ A (<) Open valves SI- 86OA and SI-861A and start _residual heat :crﬁoﬁal 3
E ‘ pump “A" and two safoty injection }:"-umps to establish recirculation -
ficw, ' ' | o o
@ (¢} Check the recitc.u'latio:; flow on FI-940 ;nd TI-943,
() start wp» o, ‘;\p{)g\pl and con'trol flow réa'diug of app.r'oximately 1160 gpm
g on FI-9582, : B | | '
g (¢} 1throtele s1-845¢ until a 12 gom reading 1y obtained on FI-949.
() hen the levcl 1n the spray addiuve tank reachcs O/,, close SI- 845G
E og Sl 8458 and 8454,
i .
) ] —_—
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5.
6.

7.
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After teciqculat;On hés been established, securé the tﬁrbine iﬁV: .
aécérdance'ﬁith apbroﬁed éroceduras._.‘ i | | : L
For a coincident statiéﬁ'blackout the following ad@icion&i‘actions:afe:
reqditcd:. _ | o _ | » |
{a) Vefify automatic start of the steam d:iﬁén auxiliary feedﬁatet :
pump. . | o
(b) Enéute that a battery charger 1is cperating.
xanualli reset contairment isQlation by depressing the reset button,.
vaekly sarmple recirculation loop fluid to determing_solution boron |
concentration and pH aﬁd:mad; necéssaiy adjustﬁehts. |
Small Break
In case of small break, characterized by a slowly décreasing RCS préssure,
additional actions can be taken to help RCS depressurization. |
() S:m:le each etaam gaencrator secondarv gide,
(1) Manually reset containment isoiatioh signal.
{2) Open the blowdown sample isolation valvés.
(3) Observe the sample line radiation monitor RML9.
{4) 1If the blowdowﬁ sémple isolation valves automatically close,-.'
due to high rad;atioq level, determine which steém generator
in leqking;.isolate it “and dump‘steam from the other steam
generators.
(b) 1If radiation level is acceptablé, transfer steam dump control from
Tavg control to pressure control,
{c) 1f the condenéér is not ayailablé, use atmospheric steam relief;
(d) .Slowly iﬁgrease che rate of steam dump and beéin cooldown of the
Reaceor Coolané System.’
(o) The reactor coolaht‘pumps can c&ntinue to fﬁn 1f the féllbwing

condit;ons are met:
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., (1) "he.reactor coolant uréssure is within the liﬁitszsséﬁn»by
~the pressure tempe*ature curve, Flgure GP~3 of operatwng
‘instructzon GP=1, | '

- {2) Component coolzng water and seal 1njectlon flow have beow _
re—established. |

{(3) The No. 1 seal static leak rate is normal.

(f) Switch to recirculation when the RHST low-ldw level alarm is actuated.

- 8. Low Head Recirculation with Spray (to be used only if no High Eead Safety

Injection Purps are operable. TFlow path using RHR Pme apAn)
(a) Open SI-860A and SI-861A and start residual heat removal puzmp A.
(b) - Ensure that component cooling flow is established to the residual
heat exchanger in $ervice by opening RUR-749A.
(e) Opon SI-B624 ér SI-863B.
(a) Start a spray pump and limit flows'éé followss
° (1) 1160 gpm on FI 9587
(2) 2250 gpm on FI 605 |
Flow through FI 605 may be‘ccntrolled By throttling RHR T44 "A"
end "B", This may be accomplished by pulling the centrol fuses at -
the valves main breakers when desired flgws are obtained. ]

(e) Throttle SI-845C until a 12 gpm reading is obtained on FI-949.

(£) When the level in the spray. addltlve tank reaches 0%, close SI-845C

or SI 8458 and SI BAJA.

NOTE: (1) Spray should be stopped during recirculation if:
1.  Diverting recirculaticn flow to spray deprives the

cora of sufficient flow to ensure core flooding.
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DETAILED RECOVERY PROCEDURE - STEAM LINE RUPTURE - . .

N
3
-3

A, DISCUSSICN

g

PARTECE AT S RS ER TR

The objéctivms-&f this ptbéedure are as foildws;
1, Establish stabilized tgmperatute and presguré 6onditidﬁs:pfibi tb,pléﬁt
. cooldown.. - | | | | | |
2. Minimize ﬁhe enetgy release due to the break.
"3, Prevent the pressurizer safety valves £zom liffing by dugping.steam. o ﬁ;
from the'good'sféém generators. o |
4. 1solate the auxiligry fegdyécer flow to the faulty steém.géﬁera;or to
protect it from thermal shock. | h |

B, SYMPTOMS (UNIGUE TO STEAM BREAK)

1, Centinuously:decréasing Tavg.

b

2. Abnormally low.pteséure in one or all steam generators.

C. IMMEDIATE ACTIONS

" Automatic Actions;

Refer to the automatic actions following the generation of.the safety

injection signal and the cbntainmenq high-high pressure signal.

Manual Actions:

jm_. .-< drmarinteer e

1. Manually reset safety injection as soon as the start-up sequencing of'

sqfeguards egquipment is completed (opewisa

|

i }
A-{; »
2, Verify that the steam dump valves and the atmosphere relief valves are . L

closed to ensure that the emergency has not resulted from an inadvertent

opening of these valves.

e ————— -

3. Due to the arrangement of main steam isolation valves and check valves,

it.is impossible for more than one steam generator to blowdown to.ambient 2R

pressure even in the event of failure of one isolation valve., Therefore,

determine if one steah generator has blowdown by observatfon of steam

- pressure and isolate the auxiliary feedwater flow to that steam generator,

éo,%g . : - : ) , o ) Qi
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GUBSEQUENT ACTIONS

. f LR ® ‘ '

L.
2,

Stop both residual.heat'remanal‘pumys.: e
Outside pover 1is available- |
" {a) 1f, in addition to outside power being available, the stop valve
in 8 good steam line is open, place the steam dump on nanual control
and commence a controlled steam dump from the good steam generators.
(b) 1f the stop valve in the good steam lines are cloeed it will be |
impossible to obtain the required steam dump to the condenser. In
.this case, the power operated relief valves should be nsed to remove
stecm from the;good steam generators.Af | |
NOTE: In case (a) above when the reactor coolant temperature reaches‘
e.minimum and begins to increaée, rapidlyedecrease~pressure in
the good steam generator as necessary'to stabilize temperatures.‘
In case (b) above, reactor temperatures will stabilize at some
level which 1is dependent upon the minimum pressure which can be
echieved by atmospheric steam relief and thereafter will slowly
decrease. | -
{c) Regulate level in the good steam generators using the'auniliary feed-

water pumps,

- (d) Stop the diesel generators, providedAOutside pomer has not been
interrupted. |
(e) ﬁben water level returns in the bressurizer, stop the'safety injection
puaps. o
(£) vhen reactor temperatures have stabilized establish the reactor systems
necessary for a controlled shutdown to the cold condition. -

(8) Cooldown in accordance with pertinent steps in GP-1 Cverall Plant

|

‘Ieig !

Gperating Procedures.
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3.

¢ . | .

Black0ut Conditicn

{a) if outside power is not available, steam. dump to the cendenser is

. uot poasible reoardless of the position of the main steam stop valvcs.-;f
Therefore, carry out steam relief to atmosphere to rapidly reduce
:pressute in the good steam generators’ | | |
(b) Stop the safety injection pumps vihen level returns in the pressurizert '
(c) Reactor temperatures will stabilize at some level dependent upon the
minimun nfeséure achieved in the good steam generators and thereafter
" will slowly decreese. . |
(d) vhen outside power is returned to the.pIant, estabiieh the'teaetot

aystems necessary for a controlled shutdown to the cold conditﬁ:n.

lb(e) Ccoldown in accordance w1th pertinent steps in GP-l Overall Plant -

Operating Procedu:e.
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prTAILED RECOVERY PROCEDURE - STEAM GENERATOR TUBE RUPIURE

A. DISCUS3ION

‘The objectives of this procedure are as i’olloWs~

LA RSV,

w‘m"

1; | To reduce the reactor coolant system pres sure below, tho s*ea.m f'ener
atmospherie rel:.ef valve settm" .and minimize the c‘iacha.rge of

i'a,dimctivn material to the outside atmosphere.

2. To ma.inuam the ability to remove the necessary residual hea.t fro'u
the reactor coolant syste*n. 4
3. 7o maintain the system natural circulation by assuring sufficient

over-pressure over localized coolant fluid tenperatures,

;

6

¢

% ' ' bk, To grevent overflooding of the faulty steam geﬁera.ﬁor and z}at.er-;

% slugging the stean lines. | - |
B. SYMPTCLS - (is’ni@e to-mbe Rupture)

% 1. Condehs"r air removel equipment radiation monitor é.larm

2. Stean generator blowdown radla.tlon monitor alarn and blcwdown 1aolauion

and sample valves closed.
3. low or decreasing feedwater flow to one steem generator (prior to trip).

C. NIEDIATE ACTIONS

Automatic Actions
Refer to.t'ne aﬁt:omatic actions féllowiné tﬁe generation of the safety
-~ injection signal, ;
Manual Actions (after trip)
i. Reduce auxiliary feedwater fiqw as necessary to the steanm génerators "
to maintain the minirum water level reached as no-load temperature and |
pressure a.re establ:.shed .

HOTE: If the water level increases in one steam generator ’ cox“pletﬂl,,

isolate auxiliary feedwater flow to that stean generator.

»@.ﬁi B S L K Ay




3.

If dutside power is available,

.

ve*ii‘-y that condenser stesuw &P pasntal Les

the no-load Tavg (or that the steam dump valves are closed :I.f Tavg 15

1ess than 5h7 F), and ura.nsfer steam dump to ste

o
am headexr- pres"ure control

Eﬂamxa]_ly reset ..afet.y ']ect:.on as soon as the starhxp sequencing oi‘

safemard* eal.i'n*ﬂent is completed (ermingeds L.W,xx;‘,_..;w.ﬂmghp&.m

’ .Dd-e;l’e,
o ;;f m!lﬂ: S gﬂfﬁa csca.ypm)

Verify that two service water pumps are operating.

Stop both re;sidual heat removal pumps.

(Pressﬁre in the Reactor Coolant

" gystem is gbove pump shutoff head).

D, SUBSEGQUENT ACTICYS |

1, As the water level re

2. If outside power 1is available:

pump .

(a) .Reduce steam header pressure wi

turns in the pressurizér-,- stcp one safety injection

th condenser steam dump uwntil the

reactor coolant system pressure reaches approximate]y 1600 psig.

This must be done slovly so

that indicated pressurizer water level

remeins on scale.

(b) Jdentify the faulty steam generator.

(1) If the high water level alarm is ectuated for eny steam

2)

generator, when no amciliary feedwater flow is added, a.:smre _
that this sbeam generator is the leaking one.

If the faulty steam genera.tor is not apparent (increaéing water

level), sample all steam generators secondary side to identify

it.

. a. Manually reset containment isolation.

'b Alternatively open the blowdown sample isolation valves and

e_sample ao+iv1tv on the hloudgn_ETQdiafinn,mnn1+nr

otinege oo cncweal), Oopn npmeacrco” BB
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(c)'
(a)

(e)

Stop aux111ary feedwater to the faulty steam generator.

Isolate the faulty steam generator by CIOSLng its main steam C

stop valve.

When steam pressure in,the‘faulty eﬁeam generaﬁer rises to about

1000 psi terminate tubeileakage as follows:

(1) stop the safety 1n3ection pump

(2) Re-establish charginv pump operation and malntain.preusnr‘zer‘

" water level.

- (3) Re-eutabllsh pressurizer heaters to malntain apprcximately

(£)

(g)

1000 psi pressure in system.;
Establish the reactor systems necessary for a normel cooldown.
Continue plant cooldown to a coid condition by steam dump to the

condenser in accordance with normal cooldown procedure.

Blachcut Condition

(a)

(v)

(c)

+ (a)

If the faulty steam generator is not apparent (increasing water o
level) sample each steam generator to identlﬁy it.

Stop auxiliary feedwater flow'and isolate the affected steam

generator by closing its main steam stop valve after RCS pressure .

= 1000 psig
Use atmospherlc steam.dump from the unaffected steam generators

to estdblish 850 psig in the unaffected steam generators and main-
tain this pressure by reguleting the atmospheric relief valves,
Terminate tube leakage as follows: ' |

(1) stop the safety injection pumb.

(2) Reduce RCS pressure foleOO psig using pressurizer pover

operated relief valves.

(3) :Re-establish charging pump operation and maintain pressurizer

- - - .
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b Vn-es‘ta'bhsh pressurizer heaters to ma.n.nta.m a.ppro:fd.mately

’

\~ 1000 psig pressure in system.» ' N
(e) ‘When out51de power returns proceed with pla.nt cooldown to cold
.smtdown condition ‘oy stean dump to the condenser from the un-

;-'a.ffected steam generators in accordence with norma.l plant cool—
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