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Director of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

NRC DOCKETS 50-321, 50-366
OPERATING LICENSES CPR-57, NPF-5

- EDWIN I. HATCH NUCLEAR PLANT UNITS 1,2
SUBMITTAL OF INFORMATION REQUIRED BY NUREG-0737|

Gentlemen:

Georgia Power Company hereby submits the information contained in
Enclosures 1 through 18 in response to the reporting requirements of
NUREG-0737 for January 1, 1981.

Should you have any questions or comments with regard to this sub-
mittal, please contact this office.

Yours very truly,
,

,
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.!. . .

W. A. Widner.-
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Enclosures

Sworn to and subscribed before me this 31st day of December,1980.
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xc: M. Manry

R. F. Rogers, III j[
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ENCLOSURE I

| NUREG-0737 ITDI I.A.1.1

STA PROGRAM DESCRIPTION
.

Effective 1/1/81, the Shift Technical Advisor function will -

be performed by an engineer on shift qualified per the guidelines
of NRC letter of 10/30/79. Each STA has a bachelor's degree or
equivalent in a scientific or engineering discipline and has
completed an STA training course from General Physics Corporation.
That course was described in correspondence between the General
Physics Corporation and the NRC (Gen. Physics Letter OPS-NRC 1047-80
dated January 16, 1980). The course was modified by the addition of
two weeks of training and certain course material including human
f actors engineering based upon NRC cc=menta.

The training program consisted of a total of 14 weeks of in-z

struction. Of this, 6 weeks were classroom instruction conducted
at Plant Hatch, and 3 weeks were ccmbination of simulator and class-
room instruction conducted at Tennessee Valley Authority's Browns
Ferry Nuclear Plant 3FNP simulator. Twelve of 14 weeks of instruc-
tion consisted of design series lectures, transient and accident
lectures, and associated simulator operations and demonstrations.

' Successful completion of this portion of the program was based on
passing written and oral examinations patterned after reactor
operator and senior operator NRC examination. Passing criteria
consisted of attaining an overall score of 70% or greater on the
written examinations and a satisf actory oral and operating per-
formance on the BFNP simulator. The remaining 2 weeks of instruction
consisted of lectures on BWR chemistry, plant process computer opera-
tions and fundamentals of human factors. Successful ccepletion of
this portion of the program was based on achieving a score of 70%
or greater en the weekly exmninations covering the material.

|

Current plans for requalification training of the STAS are to
include the SIAs in the current R0 and SRO requalification program.
This consists of 96 hr/yr classroom training and 24 hr/yr simulator
training.

! The long-term STA program for Plant Hatch will be a continuation
of the STA program in effect 1/1/81. This entails an engineer on
shift qualified in general to the INFO document entitled " Nuclear Power
Plant Shif t Technical Advisor - Recommendations for Position Description",
Revision - dated 4/30/80. Exceptions taken to the INPO document are as
follows:

1. A co.uparison of each STA's qualification and educational background
will be made to the INP0 recommendations. Where deficiencies
are found special programs will be inacted to upgrade the individual
to minimum standards by 1/1/82.

i
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Enclosure I, continued

2. The annual retraining program will be as described previously.

3. A waiver of any of the required education or training shall be
granted only by the plant manager and will be evaluated on a
case-by-case basis.
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ENCLOSURE 2
|

NUREG c.37 ITEM I.C.I.
1

ACCIDENT AND TRANSIENT PROCEDURE REVIEW

In the Clarification of the NUREG-0737 recuirement "for reanalysis
of transients and accidents and inadecuate core cooling and crecaration -

of guidelines for development of emergency procedures," NUREG-0737 states:

Owners' grous or vendor submittals may be referenced as-

approcriate to succor: this reanalysis. If owners ' grouc
or vencor succittals have alreacy been forwarded to the
staff for review, a brief description of the submittals and

,

justification of their adequacy to support guideline ceveloo-i
ment is all that is recuired.

i GEORGIA 10WER COMPANY (G.P.C.) is an active participant in the'BWR.

Owners' Group gregram to develop Emergency Procecure Guidelines for General
Electric Goilir,g Water Reactors. Following are a brief description of the
submittils to ca:e, and a justification of their adecuacy to suoport guide-
line cevelocment.

A. Descriotion or' sucmittals
(1) NE00-24708, " Additional Information Recuired for NRC

Staff Generic Report on Soiling Water Reac:crs," August,
1979: including additional sections sucmitted in pre-
puolication form since August, 1979.

(a) Section 3.1.1 (Small Break LOCA).
Cescriotion and analysis of small : break loss-of-coolan:
events, considering a range of break sizes, location,

i anc concitions, including ecuicment failures and
' ocerator errors; description and justification of

analysis methods.
'

(b) Section 3.2.1 (Loss of Feedwater) - revised and re-
sucmitted in prepublication form March 31, 1980.
Cescription and analysis of loss of feedwater events,
including cases involving stuck-open relief valves,
and including ecuipment failures and operator errors;

|
description and justification of analysis methocs.

{ (c) Section 3.2.2 (Other Ooerational Transients) -
submitted in precuolicaticn form Maren 31, 1980;
revised and resubmitted in prepublication form
August 22, 1980.
Description and analysis of each FSAR Chaoter 15 event
resulting in a reactor system transient; demcnstration

,

of acplicability of analyses of Sections 3.1.1, 3.2.1,
and 3.5.2.1 to eacn event; demonstration of applicability

) of Emergency Procedure Guidelines to each event.

i
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(d) Section 3.3 (BWR Natural and Forced Circulation)
Description of natural and forced circulation
cooling; factors influencing natural circulation,
including noncondensibles; reestablishment of -

forced circulation under transient and accident
conditions.

(e) Section 3.5.2.1 (Analyses to Demonstrate Adequate
Core Cooling) - submitted in precublication form
Novemoer 30, 1979; revised and resubmitted in pre-
publication form Septemoer 16, 1980.
Description and analysis of loss-of-coolant events,
loss of feedwater events, and stuck-open relief valve
events, including severe multiple equipment failures
and operator errors which, if not mitigated, could
result in conditions of inadequate core cooling.

(f) Section 3.5.2.3 (Diverse Methods of Detecting Adequate
Core Cooling) - submitted in prepublication form
December 28, 1979.

Description of indications available to the BWR coerator
for the detection of adecuate core cooling (detailed
instrument resoonses are described in Sections 3.1.1,
3.2.1, ana 3.5.2.1).

(g) Section 3.5.2.4 (Justification of Analysis Methods) -
submitted in prepublication form September 16, 1980.
Description and justification of analysis methods for
extremely degraded cases treated in Secticn 3.5.2.1.

(2) BWR Emergency Procedure Guidelines (Revision 0) - submitted
in prepublication form June 30, 1980.
Guidelines for SWR Emergency Procedures based on identification
and response to plant symptoms; including a range of ecuipment
failures and operator errors; including severe multiple equip-
ment failures and operator errors which, if not mitigated,
would result in conditions of inadequate core cooling; including
conditions when core cooling status is uncertain or unknown.

3. Adecuacy of Submittals.
1 The submittals described in paragraoh A have been discussed andi

reviewed extensively among the SWR Owners' Group, the General
|

Elec ric Company, and the NRC staff. The NRC staff has found

|
(NUREG-0737 p. I.C.1-3) that "the analysis and guidelines submitted
by the General Electric Comoany (GE) Owners' Grouo... comply with'

the recuirements (of the NUREG-0737 clarification]." In Reference 1,
the Director of the Division of Licensing states, "we find the
Emergency Procedure Guidelin'es acceptable for trial implementation
[on six plants with applications for operating licenses pending]."

G.P.C. believes that in view of these findings, no further detailed
l justification of the analyses or guidelines is necessary at this time.

~~ *
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Reference 1 further states, "[dluring the course of implementation
we may identify areas that require mcdification or further analysis
and justification." The enclosure to Reference 1 identifies several
such areas. G.P.C. will work with the SWR Owners' Group in
resconding to such requests.

.

By our commitment to work with the Owners' Grouc on such requests, on scnedules
mutually agreea to by the NRC and the Owners' Sroup, and by reference to the
BWR Owners' Grouc analyses and guidelines already submitted, our rescanse to
the NUREG-0737 recuirement "for reanalysis of transients and accidents and in-

| adecuate core cooling anc preparation of guidelines for development of emergency
procedures" by January 1, 1981, is complete.

i

References

(1) Letter, D. G. Eisenhut (NRC) to S. T. Rogers (BWR Owners' Group),
regarcing Emergency Procedure Guidelines, October 21, 1980.
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ENCLOSURE 3

NUREG-0737 ITEli II.B.2

PLANT SHIELDING

Georgia Power Company has completed an initial shielding analysis -

and has developed a design for shielding to address the results
of that analysis in accordance with the recuirements of NUREG-0737.
However, the full impact of installation of the designed shielding
on plant operation and safety may make such installation undesirable.
This question will be discussed with the NRC staff prior to instal ~
1ation.

One deviation fron the stated position in NUREG-0737 exists
in the assumptions made for the shielding analysis. As noted in
paragraph 3 of page 7 of Enclosure 6(b) of Georgia Power Company's
letter of January 25, 1980, (atteched to this enclosure) the source
used in Containment Spray, Core Spray, HPCI liquid, RCIC liquid
and, RER-LPCI systems took credit for dilution of the reactor coolant
system mass with the suppression pool mass. This dilution reflects
the expected condition of reactor coolant and liquids yecirculated
by the above systems. This assumption affects the calculation of
close rate in a linear fashion. If this assu=ption is not acceptable,
please contact us at the earliest opportunity.

. . - - - . - _ .- . _ _ _ _ _ _ _ _



. ~

$

The release frae: ions for Cs and Rb were assu=ed :o be 17. for
the purposes of this shielding review. Further evalua: ions of
the TMI radioa :ivity releases =ay conclude that higher release
fractions are appropriate. However, the overall

effects of higher release fractions on radiation levels or
in:egrated exposures are no: expected to be significant.

-

Therefore, the Regulctory Guide 1.7 solids release ir=.:: ion, 17.
was used in this review. Similarly, no noble gases were included
in :he suppression pool liquid (Source C) because Regulatory
Guide 1.7 has also set this preceden: in =odeling liquids in
the pool. Fur:her= ore, cursory analyses have indicated that the
halogens de=ina:e all shielding require =en:s and that contribu-
tions to the to:a1 dose rates fro = noble gases are negligible
for the purposes of shielding design review.

3. Sour:e Ter= Models
I Section 2 above outlines the assu=ptions used for release fractions -

for the shielding design review. These release fractions are
however, only the first step in =odeling the source ter=s for
the activi:y concentrations in the systa=s under review. The
i=per: ant =edeling para =eters, decay ti=e and dilution vole =e,
obviously also affe:: any shielding analysis. The following
se :1ons ou:line the rationale for the sele : ion of values
for these key para =eters.

( a. Decay Ti=e

For the firs: stage of the shielding design review process, no
decay time credit was used with the above releases. The primary

| reason for this was to develop a set of a :ident radiation :ene

| =aps nor=alized to no decay (refer to Appendix A ) that could
' be used as a tool by the plan: staf f along with a set of decay

curves (refer to Appendix 3 ) to quanti:stively assess the plant
status quickly following any abnor=al occurrence.

t
' For analyses of personnel exposures in vital areas outside the

control roe =, radioactive decay equivalent to the plant specific
licensing basis LOCA delay. (ten =inutes) that is allowed for
operator action was used as the eini=== decay ti=e.
b. Dilution Volu=a

The volume used for dilution is impor: ant, affecting the cal-
! culations of dose rate in a linear fashion. The following

dilution volu=es were used with the release fractions and
decay times listed above to arrive at the final source terms
for the shielding reviews:

Source A: Drywell and suppression pool free volu=es.
| , Source 3: Reactor coolant syste= nor=al liquid volu=e (based

*
-

on reactor coolant density at the operating te=perature
and pressure).

|

7

|
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( Source C: The volu=e of the reac:or coolant sys te= plus the
suppression pool vole =e.

Source D: Reactor coolant system nor=al vapor volu=e.

c. Sources Used in Piping and Equip =ent for Each System
Under Review

.

In defining the li=its of the connected piping subject to conta=i-
natica lis:ed below, nor= ally shut valves were assu=ed to re=ain
shut.

Con:ain=ent spray system - Source C
Core spray syste= - Source C
High pressure collant injection system

Liquid - Source C
Steam - Source D

Reactor core isolation cooling syste=
Liquid - Source C

'

Steam - Source D
Residual heat re= oval syste= - Source C was used for the

low pressure coolant injection
= ode.

Sa=pling systems;
' Con:ain=ent air sa=ple - Source A

Reactor coolant sa=ple - Source 3
Reactor water cleanup syste= - Source B
Recc=biner - Source A

3. The Shielding Design Review Methodology

1. Analytical Shielding Techniques
j The previous sections ou: lined the rationale and assu=ptions

for the selection of the syste=s that would undergo a shielding
design review as well as the for=ulation of the sources for those
syste=s. The next step in the review process was to use those
sources along with standard peint kernel shielding analytical
techniques to estimate dose rates from those selected systems.
For ce=part=ents containing the systems under review, esti=ates
were made for a general area dose rate rather than to super-
impose the =axi=u= dose rate at contact with the surfaces of
all individual co=ponents of that system in the ce=part=ent.
For corridors outside ec=part=ents, reviews were done to check
the dose rate ::ans=itted into the corridor through the walls

of adjacen: compart=ents. Checks were also made for any piping
or equip =ent that could directly contribute to corridor dose
rates, i.e. piping that =ay be running directly in the corridor
or equipment / piping in a ce=part=en: that could shine directly
into corridors with no attenuation through compartment walls.

{ 2. Acciden: Radiation Zone Maps -

One of the two principal products of this review process is the

8
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ENCLOSURE 4

NUREG-0737 Item II.E.4.2

CONTAINMENT ISOLATION DEPENDABILITY

i
4

.

i

Position 5:
f

i The NRC. in Requirement II.E.4.2 of NUREG-0737 has indicated its
i position relative to containment isolation dependability. Part 5 of
I that position states the following:

The containment setpoint pressure that initiates containment
isolation for nonessential penetrations muat be reduced to
the minimum compatible with normal operating conditions.

:

The containment isolation analytical setpoint pressure for Mark I ,

II and III containments is approximately 2psig (drywell pressure). Under
normal operating conditions, fluctuations in the atmospheric barometric
pressure as well as heat inputs from such sources as pumps can result in

! containment pressure increases on the order of 1 psi. Consequently, the
! isolation setpoint of 2 psig provides 1 psi margin above the maxieum

expected operating pressure. The 1 psi margin to isolation has proved
to be a suitable value to minimize the possibility of spurious containment

; isolation. At the same time, it is such a low value (particularly in
view of the small drywell volume of Mark I, II and III containments)
that it provides a very sensitive and positive means of detecting and
protecting against breaks and leaks in the reactor coolant system. No
change of the setpoint is necessary for the Plant Hatch containments.

i
Position 6:

The subject valves meet the " October 23, 1979 Interim Position for
Containment Purge and Vent Valve Operation Pending Resolution of Isolation
Valve Operability".

,
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ENCLOSURE 5

NUREG-0737 ITEM II.F.2
i

i

INADEQUATE CORE COOLING

Additional hardware to identify core cooling on SWR's has not1

been determined to be necessary at this time. Analysis and operator
'

guidelines for the deletion and mitigation of inadequate core cooling
I.C.1 ofare currently being developed in accordance with Requirement

,i
: NUREG 0737.

Material has already been submitted in response to this require-
=ent as follows:

i

NEDO 24708 Section 3.5.2.1, Analyses to Demonstrate
f Adequate Core Cooling (Revised).
I

NEDO 24708 Section 3.5.2.3, Diverse Methods of Detection
of Adequate Core Cooling.

,

NED0 24708 Section 3.5.2.4 Justification of Analysis Methods.
,

These documents demonstrated the BWR's compliance with requirement
II.F.2, noting that the primary method to assess adequate cooling in!

! All
BWRs is the use of direct measurement of reactor water level.
;vpnts that threaten the ability to provide adequate core cooling
have one co= mon factor: the reactor water level decreases. The,

| principal method of confirming adequate core cooling, the reactor
pressure vessel water level instrumentation, has been shown through
analysis and experience to be sufficient to assure detection of approach7

to inadequate core cooling. Secondary indications of low core waterc

level are available including ECC system injection,and incore radiation
These secondary indications are discussed alongflux instrumentation.

with water level instrumentations in NEDO 24708 section 3.5.2.3.

The development of system modifications""to provide more direct
indication than that available with present instrumentation," is felt

since existing water level measurement already provides ato be met
direct means of detecting an approach to inadequate core cooling andI

Therefore no modificationsconfirming its mitigation as is necessary.
are proposed.

The incorporation of core exit thermocouples into BWR design is
being considered in the development of Regulatory Guide 1.97 Revision 2.
Generic efforts in this regard are ongoing such as the NRC's request ,

of General Electric Company contained in L.S. Rubenstein's letter dated
August 22, 1980.

._ _ _ _ . . _ _ . - - - _ , - - - . _ _ _ _ . _ - - . . . - . , _ _ _ _ _ _ _ . , - -- _ - - - .
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Enclosure 5, continued

Georgia Power Company will pursue the question of in-core thermo-
couples upon completion of these generic studies and the issuance of
Regulatory Guide 1.97 Revision 2.

.
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ENCLOSURE 6

NUREG-0737 ITE't II.k.3.3

SRV CHALLENGES

The annual reporting of challenges to the SGty-re'ief
valves described by NUREG-0660 and NUREG-062F will be included
in the Annual Operating Report nomally st'smitted in March.

!

,

!
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ENCLOSURE 7

NUREG-0737 ITEM II.k.3.13 A

Seperation of Initiation Levels of

the High Pressure Coolant Injection (HPCI) and Reactor
_

Core Isolation Cooling (RCIC) Systems

A report containing the analyses, conclusions and recom-
sendations regarding seperation of the initiation levels of the
HPCI and RCIC systems was transmitted to D.G. Eisenhut by R.H. Buchhola
of General Electric Conpany on October 1, 1980. A copy of that letter
is attached as part of this enclosure. Georgia Power Company plans
no further action on this question based upon this report.
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! ENCLOSURE 8

t

NUREG-0737 ITE" II.k.3.13B

Reactor Core Isolation Cooling (RCIC) Automatic Reset

Attached is the Generic Analysis of RCIC Automatic Reset
~

perfarned by the General Electric Company for BWR Owners Group.
Georgia Power Company is reviewing the recommendations of the
generic analysis, and is proceeding with the detailed design.

|
,

!

|

|
|

!

t

.

|

|

|

!

!

|
... - ,-.



..

.

S'a~4 CW!ERS' GROUP EVALUATICN OF

NURIG-C737 ITEM II.E.3.133
,

i

|

REAC CR CCRE ISCLATICN COOLING

(RCIC) SYSTEM AUTCMATIC RESET

t
i

|

|
|
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i SUMMARY <

'| 1

1NLREC-0737 requires evaluatien of changes to the Reactor Core Isolation '

iCooling Syste= t.o allcw autcmatic restart folicwing a trip of the system at ;

high reacter vessel water level. "?:e evaluatien of this change showed that it I

would centribute to i= proved systes reliability and that it could be

acccc:plished without adverse effect en system function and plant safety. The I

recc::x:: ended change would be to relocate the existing high level trip frem the

RCIC turbine trip valve to tts steam supply valve. Cnce the level reaches a

j predeter=ined high level the steam supply valve would be closed. One
I
' additienal relay in the 1cgic circuitry would be required to accccplish the

new function. The steam supply valve closure resets many of the functions
initiated by the autceatic start at icw vessel level.

.
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I. INTROCUC'"!CN

*he Reacter Core Isolatien Cooling (RCIC) Systes is designed to
assure that sufficient reacter water inventcry is =aintained in the

reactor vessel to permit adequate core cooling. This prevents

reacter fuel overheating during the folicwing conditions:
.

a. 7essel isolation and hot standby conditicn.

b. 7essel isolation acec panied by loss of feedwater ficw.
.

Cc=plete plant shutdown under conditiens of less of normalI c.
l

feedwater systes allowing reacter depressurization to a

level where Residual Heat Removal (RHR) shutdown cooling

=ay begin.

Follcwing a reactor scram, stea generation will centinue at a

reduced rate due to the core fission product decay heat. If the main

steam isolatien valves re=ain open the turbine bypass syste= will

divert the stea= to the =ain cendenser, and the feedwater systes will

supply the sake-up water required to maintain reactor vessel
inventcry.

In the event the reactor vessel is isclated and the feedwater supply

is unavailable, relief valves are provided to autecatically (or

| re=ote anually) =aintain vessel pressure within desirable li=its.

( *he water level in the reacter vessel will drop due to continued

i

i steam generatien by decay heat. Upon reaching a predatermined icw
l

| level, the RCIC System is initiated aute=atically. *he turbine

driven pu=p supplies desineralized =ake-up water from the condensate

stcrage tank to the reacter vessel; an alternate source of water is -

available from the su:pression pool. The turbine is driven with a
pcetien of the decay heat steam from the reacter vessel, and exhauses
to the suppressien pool. When the water level in the reactor vessel
-ises the RCIC is autc=atically shutoff at a predeter=ined high level
in ceder to prevent floeding of the steam lines.

|
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| NUREG-0737 rece::r:: ends the following:

Currently there is no aute=2 tic reset on the RCIC systes after

it trips on high reacter vessel water level. This requires

manual reset by the operater. Depending upcn the transient or

accident, the operater =ay have to perfor additional actions or
-

be distracted to the extent that he may either forget or delay

the reset of the RCIC systes.

To provide assurance that such an occurrence does not happen,

the RCIC syste=s of all 3'4Rs should be =ccified to incorporate

an autc=atic reset en high reactor vessel water level. The RCIC

| systa= would then restart en less of level. The operator would
|

then enly have to verify proper operation.'

The purpose of this desip assessment is to evaluate the above

recc==endatien fcr the plants identified in Appendix A and provide a

ctnceptual design change ec patible with system require =ents and
|

generic to all 3'a3 RCIC Syste=s'. The conceptual design does not

include detailed imple=entation drawings or procedures.

!
I

I .

i

,

1
l

|

|

|

|
l

|

I
|

|
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!

I
t

| 'See Secticn 7III, Parag aph 1.
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II. FU!!CTIONE REOUIREME;lt

The change to the RCIC System should allow autcmatic cessation of
c

flew to the reactor vessel at a predetermined high water level
followed by autccatic reset and/cr realignment of the system to allcw
automatic initiaticn of ficw again to the reacter vessel at a

-

predetermined Icw ater level.

1

|
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III. IrST*'IC SYSTDi CPERATICN

In the standby mode (Figure 1) the steam supply valve to the turbine
is clos ed . When the vessel icw water level signal (PCIC Autostart)

is received , the RCIC Systes starts aute=atically without any action

by the operater. The actions occurring upon aute=atic RCIC

initiatien are as follows:

a. The steas supply valve to the turbine opens to supply steam

to the turbine. Steam line drain isolatien valves then

close, which isolates the RCIC steam supply frem the =ain

condens er.

*

b. Once the steam supply valve leaves the fully clcsed

positien, the es=p generator "rs=p" function is initiated.

" tis ramp generator ocntrols the acceleration of the

turbine via the turbine centrol valve.

c. The gland seal system autcmatically starts.

d. Condensate sucticn valve re=ains open er is opened to

|,

supply water to the RCIC pump.

e. Pu=p discharge valve opens to supply the water to the

reactor vessel.

f. Cooling water supply valve opens , and ecolant is supplied

to the turbine lube oil ccoler.

| g. Test bypass valve, to the ocndensate storage tank c1cses,
of open.

Shutdown of the RCIC Syste= will be initiated autccatically by any of

L the folicwing:

a. Reactor high water level

b. RCIC pump lew suction pressure

3-
!
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c. Turbine high exaust pressure

d. Turbine overspeed

e. Auto-isolatien signal
.

f. Manual turbine trip pushbutten

Any of the above trip signals will release the spring leaded turbine
trip valve. In order to reset the system it is necessary to first

close the steam supply valve then drive the seter operater of the
s

turbine trip valve in the close direction until the spring loaded

closing latch mechanism is reset. Finally the turbine trip valve is
driven to the full open pcsiticn. Cicsure of the steam supply valve

also resets the ranp generator, closes the vessel injection valve and
=ininu: flew valve and opens the appropriate drain valves.

.

(

l

|

|

,

.

,

!
i

|

l

t
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IV. CPT:CNS FOR CHANGE

In ceder to incorporate autcmatic reset of the RCIC System subsequent
to a high water level trip the following options are available.

1. Autccate the reopening of the turbine trip valve follcwing the

high vessel level trip. 31s change requires first, the ~

autc=atic elecing of the steam supply valve then the relatching
and opening of the turbine trip valve.

2. Autc=atic closure of the steam supply valve en high vessel level
rather than the existing turbine trip valve. The turbine trip

valve would stay open throughout the high level trip and reset
operatien'.

3 On hign vessel water level trip reroute the RCIC pump flew frem
the vessel back to the condensate storage tank (if suction is

f.~:s this source) leaving the turbine and pu=p in operatien. If
the suction supply is frem the suppressien pool the high vessel

water level trip would clcse the steam supply valve as described
in 2 abeve because extended mini =um flew operation is not
reco== ended.

l

.

.

'See Secticn VIII, Paragraph 1.

-6-
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7. RECCMMENDATICI

Cptim 1 involves aute=ation of the opening of the turbine trip

valve. Fcr = cat 3'4R plants this valve is a spring loaded trip valve
which requires driving the ste= screw in the closed direction until
the latch lever is engaged (leaded). The valve is then driven to the

full open positicn. Before opening the turbine trip valve, the stea: .

suppiy valve =ust be closed. The autcciatic resetting and opening of
this =echanical trip valve requires rather extensive =cdificatiens ta

the logic circuitry with no real benefit.

Optien 3 requires the logic circuitry to ausc=atically divert

injecticn ficw fec= the vessel to the condensate storage tank without
pu=p cavitatien er turbine or turbine overspeed. This would be a

ec= plicated autocation ;r-oble: because of the required feedback to
the turbine /pu=p flew centroller. The logic circuitry would have to

also decide which suctien path is in use. Because of the ec=plexity
of this =edificaticn it is not recc== ended.

After censidering the three options in the preceding section, it is
recc== ended that optim 2 be selected to acec=plish the automatic
reset following the high water level trip. *he change allevs for

aute=atic closure of the stea supply valve on high vessel water

level rather than close the turbine trip valve. Cicsure of the steam

supply puts the syste= in a partial standby cenfiguraticn because of
the existing interlocks associated with closure of this valve. Very
little =cdificaticn to the logic circuitry is required to autc= ate;

i realig=sent of the syste= in preparatien for low water levelt

initiaticn

|

|

~

,

!

!
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VI. !MDAC" CF PROPOSED CHANCE

The propcsed change will utilise the steam supply valve to shutoff
the steam to the turbine en high vessel level rather than the turbine

trip va lve . The stea= supply valve will nc4W be used to both initiate
systes operatien at icw reacter vessel water level and ter=inate

system operatim at high water level.

The cessaticn of steam will be extended over a icnger period of ti=e
due to the normal travel ti=e of the steam supply valve. The spring
Icaded turbine trip valve closes essentiany instantaneously. The
steam supply valve cimes in fifteen seccnds or less. Connervatively
assu=ing fun rated flew throughout this extended shut off period and
a =axi=u: rated RCIC ficw of 800 gps, an additimal 200 gances will
be added to the reacter vessel fonowing the high vessel water level
trip. This volu=e additicn has an insignificant effect en high
vessel level transients including these involving high volu=e syste=s
(e .g. , h7C:) .

"?.e duty en the steas supply valve is essentially the same; autenatic
clmure win new occur rather than manual. The steam supply valve
will be subjected to increased wear due to the vicedrawing
experienced at clesure. '"his effect should be =ini=al due to the icw
frec;uency of c1mures with steam flew through valve.

Adding an additional relay to the logic circuitry will increase the

ec=plexity of the system a =inimal a=ount. From this standpoint tne
overan reliability of the system is =inimany reduced, but this

reducticn is =cre than offset by the increased safety, reliability
and availability created by the fact the steam supply valve is 'med

i to autecatically reset the system.
!

|
i

A review of the Licensee Event Reports (L2R) for 1977 througn 1979
produced the following turbine trip and steam supply valve

=alf unc tier.s .

|

I Did Net Ocen Did Not Clese
|
| Turcine Trip 7alve 4 events 2 events
,

Stea: Supply Valve 4 events 0

-

-8-
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Fran these few ER data points , it can be concluded that the

reliability of the steam supply valve is comparable to the turbine

trip valve. The existing centrol logic requires first the elesure of

the steam supply valve follcwed by the resetting and opsning of the

turbine trip valve. Since the proposed change eliminates the !.eed to

reset and open the turbine trip valve, the overall reliabili*yis -

increas ed .

The definitim of availability for this standby system is the

probability that the system will be in operation conditien when

needed. Due to this new automatic reset feature the system

availability is greatly enhanced.

The total impact on the EWR plant is improved safety. The operator

is no lenger required to manually reset the system following a high

vessel water level trip. He will no lenger be distracted by the

necessary action and the possibility of inadvertent failure to reset

is eliminated.

The propcsed change does not reset all functicns originally initiated

by the icw vessel level trip. Therefore the system is returned to a

partial standby configuraticn. ~he following functicns are not reset.

1. The gland seal compresser er vacuum pump (depending on plant)

does not shut off.

2. The RCTC turbine lube oil cooling water supply valve does not

close .

1
i

3 The icw level seal-in for the manual isolatien switch does not
ces et .

|
,

1

I

_g_
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It is net necessary to autcx:atically reset the above functions;
=anual reset by the operator is adequate. The gland seal syste can
continue to operate. The turbine lute oil cooling water supply valve
1: =anually elesed unen the RCIC syste= is returned to the stand-by
conditicn for all syste= trips. It is expected that if the valve

were not =anually closed it would have no adverse effect en syste: -

performance. Drainage fec= the cendensate storage tank through the
lube oil cooling line , to the Clean Radicactive Waste Syste= is
=ini=1:ed by an orifice in the cooling water line. Mcwever, plant

unique consideraticns may require that this valve be clesed prier to
. Syste: restart. In this case logic should be provided to

autc=atically cicae the lube oil ecoling water supply valve as part

of the syste logic reset required folicwing the high vessel water

level trip. The =anual isolati:n switch feature is only used to

prevent inadvertent pushbutten actuation with the syste= secured. No

adverse i=cact ::n syste= operatien will be experienced if =anual

res et is retained.

The prepcsed change utilises the steam supply valve to ter=inate

steam flew en high water level only. The other five RCIC trip

. para =eters (i.e., low ;n=p suctien , turbine overspeed , etc.) will
l

still close the turbine trip valve requiring =anual reset of the'

system.

The pu=p discharge =ini=u: C.cw valve is ner= ally clcsed on any of

the folicwing signals: 1) RCIC discharge ficw is hi#. (i.e., greater

than se: point), 2) Turbine Trip and Throttle Valve is fully closed,

er 3) Stea: Supply Valve is fully, closed. The latter two interlock

signals assures that ;nn.? discharge =ini=u: flew valve is closed when

| the RCIC syste= is in the stand-by condition. Each plant should
i

( verify these interlocks are part of their RCIC syste: Icgic.
1
i

.

|

-10-
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VII. IMP!IMENTATICN

The propcsed change can be made as fellcws. (Refer to Figres 2 and

3 for the applicable Functional Centrol Diagras and Firres 4 and 5
fer the applicable perticn of the Elementary Diagras).

.

1. Recove the reacter high water level trip from the turbine trip -

valve circuitry by re=oving the level indicating switch centacts
fec= the turbine trip auxiliary relay. Note that the interlock

of the level switches with the steam supply valve full open

11:1t switch is no lenger necessary.

2. Add a new relay coil (II) in series with the reac. tor high water
level switches. (Recc::cend new relay be a GE Type HMA or EFA

relay).

3 Add me nor= ally open contact tws the new high level relay (KX)
across the cicsing leads of the steam supply valve , in parallel
with the CLCSE switch contacts.

4. Add one centact of the new relay (KI) to the annunciator panel.
Label the annunciater, "RCIC High Vessel Level.''

.

'Not applicable to 3'4R/6.

-11-
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VIII. GNERAL NOTES

1. Seven of the earlier 3'a~d's' do not have an electrical trip
solenoid on the turbine trip valve. The turbine trip valve

associated with these turbine assemblies includes an oil dash
pot system for engaging and releasing the trip Mchanis=.
During standby conditicn the trip =echanis: is not engaged.

.

Once the turbine is started and oil pressure is developed, the
dash pct syste= auto =atically ensiges the trip =echanis: en the
turbine trip valve. Once this =echanis: is engaged, a trip =ay
be acc0=plished by "du= ping" the oil pressure in the dash pot.
It must also be noted that any ti=e the turbine is shut down by
any =eans , the turbine trip valve will ulti=ately c1cse en less
of oil pressure. :n crder for these seven plants to inccrporate
the recc== ended autc=atic reset they =ust replace the dash pot

trip =echanis= with an electrical trip solenoid en the turbine
trip valve , s1=ilar to that =echanis: used en later plants.

The additional annunciator is added because the existing turbine2.
trip alar: is produced by a li=1t switch en the turbine trip
valve. The rece:z: ended logic change will net produce an alar =

unless specifically added. ~he noted wording of the annunciatori

i

windew is only recc::riended.

3 ~he recc== ended i=ple=entatien of this =e=crandum is generic to

I RCIC Syste=s as originally designed by General Electric
Cc= pany . Additicnal functicns added by the AE or plant owner
=ay eff ect the actual change. All plant owners should review
their existing system for any conflicts. One specific example
would be the starting of the rocm eccler controlled by the
opening of the stea= supply valve . For hign water level clesure
of this valve it =ay net be desirable to secure the rec = cooler.

i

4 *he recoc:= ended i=ple=entaticn is tased cn relay type logic.
Fer solid state plants, relays are replaced with solid state
devices.

,

!

'Monticello, Ver=mt Yankee , Fit = patrick, Pilgrim, Quad Cities 1/2, and Cooper.

-12-
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IX. GNC:."SICN
W.e automatic reset of the RCIC system folicwing a high water level

trip will improve the overall safety of the BWR. The reccc= ended use

of tuc steam supply valve to secure steam flew will result in an

easily 1::,plemented change, inecrporating the reccenendations of

NUREC-0737, Ites II.K.3 13b.

.

.

|
i

1

!
:

.

:

i

!
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APPENDIX A

PARTICIPATING UTILITIES

NL* REG-0737, II.K.3.13b

j Ihis report applies to the follcwing pla .ts, whose owners participated in the

report's d:velopsent.
.

3osten Edisen Pilgric 1

| Carolina Pcwer & Light Prunswick 1 & 2

Cc==enwealth Edisen LaSalle 1 & 2

Gecrgia Pcwer Hatch 1 & 2
Icwa Electric Light & Pcwer Duane Arncid

Niagsrs Mohawk Power Nine Mile Pcint 2
Nebraska Public Pcwer District Cooper

Nerchern States Pcwer Menticello

Philadel;hia Electric Peach Bottem 2 & 3; Li=erick 1 & 2

Pcwer Authority of the Fit: Patrick

State of New York
Tennessee Valley Authority Browns Ferry 1-3; Hartsville 1 4,

Phipps Send 1 & 2

')etroit Edisen Enrico Fer i 2
Mississippi Pcwer & Light Grand Gulf 1 & 2

Pennsylvania Pcwer & Light Susquehanna 1 & 2

"ashingten Public Pcwer Supply Hanferd 2
,

1

Systes

Cleveland Electric Illu=inating Perry 1 & 2

Houston Lighting & Power Allens Creek

Illinois Pcuer Clinten Station 1 & 2

Public Service of Oklahec:a Black Fox 1 & 2

~ ;=.;.- .-~;--~ ...~---,.:',''.--- - - . - - -- -- - - - . - . . .
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ENCLOSURE 9

NUREG-0737 Item II.k.3.15

Isolation of HPCI and RCIC Modification

Attached to this enclosure is a copy of the evaluation
.

of proposed nodification to the break detection logic to prevent
spurious isolation of HPCI and RCIC systems performed by General
Electric Company on a generic basis for the BtJR Owners Group.
Georgia Power Company is proceeding with development of detailed
design and implementation. Completion of installation of tine
delays of approximately 3 seconds to HPCI and RCIC steam line
isolation circuits is scheduled.

|
t

1

i

.
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Sk'R OWNERS' CROUP EVALUATION OF

|

NUREG-0737 ITEM II.K.3.15

MODIFY 3REAK DETECTION LOGIC TO PREVENT

SPURIOUS ISOLATION OF HPCI AND RCIC SYSTEMS

|

|

,

i

|

|
,

|

|
!
l
!
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! NUREC-0737 REOUIREMENT II.K.3.15

,

FICURES

I

|

|

I

i
!

Figure Nu=ber Centents
.

)

i

1 Typical HPCI/RCIC turbine steam supply
line

!

2 Schematic of steam supply line flow rate

3 Section of typical HPCI Elementary Diagram
i showing location of time delay relay

j 4 Same as Figure 3 for RCIC

!

5 Typical HPCI/RCIC steam line isolation valve
Functional Control Diagram

6 Schematic diagram of time delay function

7 Impact of time delay on design basis analyses
of HPCI/RCIC steam supply line breaks

t
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NUREC-0737 REOUIREMENT II.K.3.15

SUMv.ARY

The high pressure coolant injection (HPCI) and reactor core isolation cooling .

(RCIC) systems have flow meters in the turbine steam supply lines. The primary
purpose of these flow meters is to isolate the system in the event a steam line
ruptures. The devices continually monitor steam flow rate and will initiate
closure of the HPCI/RCIC stea= line when the measured flow rate in that line
exceeds a trip set point typically 300* of rated flow. However, HPCI/RCIC steam
line flow rates can also exceed nominal conditions during the start sequence for
these systems. Despite the fact that these are momentary flow peaks, the current
isolation logic does not discriminate between these conditions and the sustained

high steam flow rates associated with a steam line break. Consequently a spurious
system isolation can someti=es occur during the start sequence. In NUREC-0737 Item
II.K.3.15 the NRC suggested that the HPCI/RCIC pipe break detection circuitry be
modified to eli=inate the possibility of spurious system isolations while still
preserving the break detection / isolation capability of these devices.

GE and the BWR Ovners' Group have reviewed this issue and agree that the current
| ce!'rol logic could contribute to an unnecessary degradation of HPCI/RCIC system

availability. Consequently, individual utilities may choose to modify their
HPCI/RCIC syste=s, Plant to plant variations exist in HPCI/RCIC design details and
these differences require that each utility develop a plant unique implementation
plan for its particular BWR facility. CE and the BWR Owners' Group recognize the
need for a consistent overall technical approach to this change and will continue
to provide a technical focal point for this program. This memorandum describes a
conceptual HPCI/RCIC change based on adding a time delay to the break detection
circuitry. This memorandum may be used by individual utilities as they develop
definitions of the detail design change for their particular reactors.

i
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1. INTRODUCTIOy

This memorandum has been prepared in response to NUREG-0737 Item II.K.3.15. In
this require =ent , the NRC identified a concern with the break detection

circuitry associated with the turbine steam supply lines of the high pressure
coolant injection (HPCI) and reactor core isolation cooling (RCIC) systems.

.

The NRC concern centers on the inability of the break detection equipment to
discriminate between the sustained high flow conditions associated with a steam
line rupture and the short duration high flow peaks that can occur during
syste= start transients. As a result, these flow devices can produce a
spurious system isolation during a start sequence which can cause an,

1

unnecessary degradation of system availability.

GE and the BWR Owners' Group have reviewed this matter for the plants
identified in Appendix A and concur that the NRC suggestion may lead to some

enhancement of HPCI/RCIC availability. Consequently, individual utilities may
choose to =odify their HPCI/RCIC break detection and isolation equipment.
However plant to plant variations exist in HPCI/RCIC design details and these
differences require that each utility develop a plant unique implementation
plan for its particular SWR facility. GE and the BWR Owners' recognize the
need for a consistent overall technical approach to this change and will
continue to provide a technical focal point for this program. This memorandum
describes a conceptual HPCI/RCIC change based on adding a time delay to the
break detection circuitry.

Section 2 is a more detailed description of the potential problem associated
with the current steam supply line flow sensors. This description is included
because it will assist in understanding the proposed solution. (It is assumed
that the users of this memorandum are f amiliar with the HPCI/RCIC systems and
no system descriptive material has been included).

*

1-
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i

f
*

.

' '

GE has reviewed several potential solutions to this HPCI/RCIC design issue and
has concluded that the best approach is a modification based on adding a time
delay to the isolation circuitry. This time delay vill prevent short term flow
peaks from initiating a system isolation but will not interfere with the break
detection and isolation function of this equipment. -

Section 3 describes the various design solutions that were considered and
discusses the technical bases for concluding that a ti=e delay scheme is the |
best approach. Section 4 defines the design requirements for this approach and

{ presents a conceptual design change. The latter is intended to represent a
starting point for the definition of individual plant unique design
modifications.

|

t

i

i

|

|
|

i

I

|
.
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2. DESIGN ISSUE

Figure 1 shows a typical RCIC or HPCI steam supply line. Two normally
open isolation valves are provided in each steam line. One isolatione

valve is located inside the drywell and is controlled by an AC motor. The
other valve is located outside the drywell and is controlled by either an
AC or DC motor. These valves automatically close on receipt of an isolation
signal.

Typically , elbow flow ** meter systems are located in both the RCIC sud HPCI
steam supply lines. An elbow flow meter device sunses the differential
pressure between the inside and outside radii of the bend and (using
suitable calibration information) converts the measured pressure differences
into a flow rate. For the HPCI and RCIC syste=s, these flow instruments
are supple =ented by trip units and other control and instrumentation

equipment that will initiate and complete closure of a stes= supply line
isolation valve when the flow in that line exceeds 300% of rated flow.
Since a guillotine rupture of a stea= line will produce steam flow rates
up to ten ti=es rated flow, the 300% setpoint will clearly produce system
isolation in the event of a pipe break. The technical issue identified by
the NRC in this NUREG-0737 requirement is that the 300% setpoint may be
exceeded during the short duration flow peaks that can occur during the
HPCI/RCIC sts:i sequences. Figure 2 is a schematic diagram of this sequence.
A high i*.ttial HFCI/Pf1C flow rate will occur (in part) because both of these
syster.s have de=an,ang performance requirements governing their time-to-rated
flow characteristics. These starting requirements translate into high turbine
angular acceleration rate and thus high initial steam flow conditions.

* Some reactors have nor= ally closed outboard isolation valves with a normally
open s=all diameter bypass line. The latter pernits sufficient steam flow to
keep the stea= supply lines heated.

** Sc=e reactors have alternate flow measuring devices such as Venturi's.

-3-
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Clearly plant safety considerati
.

of momentary peak steam flow rates dons do not require system isolation b
occurs is an unnecessary degradatiuring startup and any such isolati

ecause

several design changes capable of on of HPCI/RCIC availability. on that
There ar;!

are discussed in the next section eliminating this concern and these ch
anges.

,

;
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i

|

|

3. POTENTIAL SOLUTIONS
.

I

\

Several HPCI/RCIC design changes are capable of eliminating the unnecessary
system isolations that can occur as a result of short term flow peaks in
the steam supply lines. This se: tion briefly describes these various design .

solutions and identifies their advantages and disadvantages. It is

i concluded that the best technical approach to this issue is to add a time delay
in the fIcv sensing isolation system logie. This time delay will prevent
unnecessary isolations but still preserve the ability of the system to sense
and isolate a steam supply line break. Table 1 sum =arizes the alternatives
that have been exa=ined.

i

CE and the BWR Owners' Group believe the addition of a time delay to the
HPCI/RCIC break detection circuitry is the best solution because it is simple,
inexpensive and directly addresse. the problem. It can be incorporated into

operating reactors with minimum difficulties and with minimum impact on the
systems involved. A time delay solution fully preserves the break
detection / isolation capabilities of the existing system and can be d wigned to
have no impact on the currently documented accident analysis of 2PCL/RCIC steam
supply line breaks (see Section 4.4). Furthermore, it is believed that

components meeting the requirements governing this emergency system equipment
are available and can be procured within a reasonable time period. Addition of
snubber devices to the elbow tap instrument lines (Option 2, Table 1) has some

l
i of the same advantages as the time delay approach. However, the snubber

solution does have disadvantages in that it does not represent as positive a
solution as the time delay and requires plant-spt:ific selection of the

|
required da= ping characteristics. Furthermore, the snubber could be subject to

| performance degradatien due to crud buildup. Also, they would have to be
|

| located in the dryvell and this could lead to maintenance difficulties.
|
|

l

|

l

|

|
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Some operating BWRs have already eliminated spurious HPCI and/or RCIC

isolations by adopting the type of time delay scheme discussed in this
memorandum. Operating experience with these modifications provides confidence
that addition of a time delay is s' suitable generic BWR design modification.

Superficially it might appear that an increase in the isolation setpoint from
.

the current no=inal value of 300 * to a higher value might represent the
simplest solution to this issue. However, such a change would require
extensive plant unique accident analyses involving not only the HPCI/RCIC

systems but also the leak detection systems provided in the HPCI/RCIC equipment
Consequently, it has been concluded that raising the isolation setpointrooms.

is not an acceptable approach.

.

|

!

* Actual nominal trip setp,ints are typically 280%. This difference reflects
instru=ent error and drift allowances.
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4 CHANGE IMPLEMENTATI0ti

Addition of an isolation system time delay is recommended as a solution to thei

f spurious HPCI/RCIC isolation issue. This section discusses the factors which

| each utility must consider when preparing detailed implementation plans for its
facility. Typical RCIC/HPCI Elementary Diagrams and Functional Control , ,

Diagrams are included as guidance.

4.1 Desitt Recuire=ents

The break detection circuit modification should meet the following

major design requirements.

a) Fully eliminate inadvertent system isolations resulting from flow

( peaks which occur during the system start sequence.
1
i

b) Have little or no adverse impact on plant safety.

c) Be retrofitable to operating BWRs without requiring major

f modifications of the HPCI/RCIC system hardware or control and
instrumentation components.

| d) Have an adjustable time delay setpoint to permit plant-specific
| adjustments.

e) Meet all the regulatory requirements and codes and standards which
apply to the reactor under consideration.

1
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4.2 Desize Changs
,

The above design requirements can be met by replacing the existing zero delay
isolation relay in each break detection circuit with a Class IE ti=e delay
relay with an adjustable time delay between 0 and 15 seconds. (A setpoint of
at least 3 seconds but less than the 13 seconds analytical limit will be
required. See Sections 4.3, 4.4.) This will involve no design changes in the
differential pressure =easuring devices. Both the RCIC/HPCI systems have two

i

break detection circuits and in both cases each circuit controls one of the
two isolation valves described in Section 2. Both circuits in both systems,

must be modified. Figure 3 and 4 show typical examples of those parts of RCIC
and HPCI Ele =entary Diagrams which will be changed when the time delay relay
replaces the existing isolation relay. Figure 5 shows a typical Functional
Control Diagram for a HPCI/RCIC isolation valve.,

For BWR projects with solid state control circuitry, some signal transmitting
devices are capable of damping the process signal (see Item la of Table 1).
With suitable engineering analysis of the transient HPCI/RCIC steam flow, this'

type of transmitter could be used to eliminate spurious HPCI/RCIC isolations.
Due to the disadvantages as described in Item la of Table 1, we do not
recommend this type of modification. It is believed that solid state circuit |
codification giving a discrete time delay is the preferred solution for solid
state plants.

Figure 6 sum =arizes in schematic form the sequence of events that will occur
I during the start transient after a time delay has been added. The timer will

be started when the flow rate sensed by elbow flow meters exceeds the trip
setpoint. The latter is somewhat less than the analytical limit of 300% of
rated flow; a value of 280% is typical. This difference provides margin for
instrument errors and instrument drift and ensures that actual plant
performance would be within the scope of the assumptions used for the plant

accident analyses. At the end of the timer period, system isolation will only
occur if the flow meters are still reading at or above the trip setpoint. As
demonstrated in Figure 6, the high steam flow due to a pipe break will persist
longer than 13 seconds and thus will ensure that isolation of a pipe break has
occurred.

!

!
I
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4.3 Iige Delav Setooint

Plant specific information on the duration of the steam supply line flow peaks
as measured by the elbow tap meters is usually not available. On the basis of
past experience G.E. believes that the approximate times shown on Figure 2
are representative and that a 3 second time delay would be adequate to ensure

.

the short term flow peaks vill not produce an unnecessary isolation. However,
because HPCI/RCIC characteristics will vary somewhat from plant to plant and
furthermore may not be particularly repeatable, it is recommended that an
adjustable time delay be used with an adjustment range of 0 to 15 seconds. An
initial setpoint of 3 seconds is recommended and HPCI/ RCIC tasting af ter the
modification can be used to guide any setpoint adjustments that might be
necessary. The setpoint should have 3 second minimum and 13 second maximum
analytical limits.

Accuracy of the time delay period is not critical and it is suggested that the
delay relays be purchased with accuracies that are consistent with accepted
nuclear industry design practices. If this is considered too imprecise and
specification of a numerical accuracy requirement becomes necessary, it is
suggested that a value of + 1/2 second would be adequate.

!

i
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4.4 Safetv Evaluation

The design objective of the HPCI/RCIC isolation systems is to limit the
radiological consequences of a steam supply line rupture. The radiological
consequences of such an accident are determined by the total quantity of
radioactivity discharged to the environment which in turn is determined by the .

total amount of reactor fluid that is released at full steam flow condition as
a result of the pipe break. The total fluid mass release is deter =ined by a
combination of the size of the broken steam line and the time required
isolation valves in that line to close and terminate reactor blowdown.
Addition of a time delay vill not result in any change in the total reactor
fluid mass release when the design basis conditions are considered. Figure 7
summarizes the factors which contribute to this conclusion. The key point is
the 13 second valve closure delay period currently assumed during the design
basis evaluation of a steam supply line break. This extended delay results
from the assumption that the DC isolation valve fails and that no offsite AC
power is i= mediately available to the AC valve. The diesel-generator start
and emergency bus loading sequence is assumed to require 13 seconds and vill
preclude any movement of the AC valve prior to this time. Because of this
power supply delay assumption, an additional timer in the DC powered control
logic will not extend the reactor blowdown period and consequently will not
influence the total fluid mass and radioactivity released from the reactor.
It should be understood that this conclusion relates to the design basis
conditions. In the event of an actual steam line break, it is unlikely that
these conservative design basis assumptions will be representative of actual
conditions. For example, it is probable that both AC and DC power vill be
continuously available to the isolation valves and both valves will start to

close i==ediately. Under these circumstances, the proposed additional time
delay will extend the blowdown period and lead to a small increase of fluid *

release. However, the key point is that with a 3 to 13 second time delay,
these releases vill still be considerably less than the design basis
conditions and within existing safety analyses.

!
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.

It is concluded that addition of a time delay to the HFCI/RCIC steam supply '

'

line isolation oystem does not have any adverse safety implications.

Furthermore: t* sis change does not invalidiate the design basis safety
evaluation of this equipment and any plant that incorporates the timer should
not have to repeat any safety analyses. The technical specification will be
required to be changed to include time delay surveillance.

.

i
i

$

i

i

i

.
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5. Conct.USIONS4

:

! Adding a time delay of approximately 3 seconds to the HPCI/RCIC steam line

isolation systems should eliminate any spurious isolations that may occur as a
result of flow peaks occurring during a normal system start transient. This
design change can be simply applied to operating BWRs and does not involve any -

major hardware modifications. The change is responsive to the NRC renuirement
; of NUREG-0737 Item II.K.3.15 and does not impact the accident performance of
| this equipment; no revision of existing safety an>51yses is required.
| Sufficient infor=ation is included in this memorandum to permit individual BWR

utilities to initiate detailed plant unique change activities.,

.

t
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EDLL1
NUMEG-0737 HEQUIRDIENT II.K.3.15: 1 HCIC/IIPCI HREAK DETECTION

DESIGN MODIFICATIONS FOR ELIMINATING SpilR1005 SYSTEM ISOLATIONS

Design Modification Advantage Disadvantage Comments

1. Add a time delay to the flow measurement - Simple and inexpensive May permitsystem and select a delay period change significant reducisuf ficiently long so that system starting tion of trip setflow peaks will not trip the isolation - Convenient to perform
system. Preserve break detection / surveillance and operability point for these

isolation capability tests instruments and
thus eliminate one

- Control room environmental source of plant LER
conditions (as opposed to
more rigorous conditions
for other locations)

- Successful field experience
- Minor design perturbation.

No major hardware changes

- Current SAR analyses valid
i - Current break detectiony and isolation functions

preserved

la. For EUks with solid state control circuit Advantages similar to those - On site selection of Not a recommended
add a dynamic time delay to the electronics identified above for the time damping characteristics solution. See
of the signal transmitters to dampen out delay solutions required Section 4.2 also
short duration flow peaks

- Af fects of damping on
steam break and starting
transient are dif ficult
to analyze

- Delay time greatly
a f f ected by the magnitude
of the flow stonal _

2. Add a snubber device to the flow measure- Advantages similar to those Not a positive solution. N. .s recommended

ment instrument ilnes to dampen out short identified above for the In-situ selection of s t. '. u t i o n

duration flow peaks time delay solutions damping characteristics
required. Location in
drywell may add maintenance
requirements
- Subject to crud build up

-__ -____ -_____ - -
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TABLE I (@flT'D) -

Design Modification
Advantage Ofsadvantage Comments

3. Raise the nominal tefp setpoint (NTSP) No hardware Changes - Significant analyticalfrom the current value of approximately
3001 to a higher value that will avoid effort to demonstrate (

spurious trips that a revised setpoint
will meet plant safety
requirements. (Reactor
fluid and radioactivity
releases to the
environment)

- Significant sa fety
analysis report and
technical spect fIcation
perturba tions

.

y 4. Elbow flow meter devices are not part- '

icularily accurate and replacement with - Field changes to llPCI/ Not an attractive
a more accurate device (eg: venturies) RCIC piping solution

.would permit reduction in the instrument - Not a clear cut solutiondrift specifications. This could in that existing peak
possibly lead to a reduction in spurtous short term flow rates
isolations because for the same analytical are not known and may
trfp setpoint a higher nominal trip not be repeatable
setpoint could be used

5 Medify the RCIC/IIPCI systems to eliminate Potential best lon9- - Major hardware changes This type ofthe short term flow peaks occuring during term solution are required RCIC/flPCI changethe system start transients. These
modtfications could involve small diameter would involve
bypasses around the steam supply valves ur!d ex en ed schedule

-

e e opmental
or other modifications of the steam supply and calibra tion)
and turbine control equipment

- May not be able to

eliminate flow peaks and
still meet system
functional requirements,
especially the time-to-
rated flow requirement

l
.
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'

SEr)UENCE OF EVENTS
'

-

Design Basis Conditions: Exfsting Design WIth
f) Instantaneous Guillotine pipe __No isolation Time Delay _

Proposed Design WIth -Time Into Event
Isola tion Time Delay

rupture A. % 0 sec - liigh AP isolation signalit) D.C. valve falls generated - litgh AP isolation signal
generated

tif) No offstte power,13 second delay - Diesel generator (D-G) - Diesel generator signaledfor diesel-generator start and sig:.aled to start to start
emergency bus loadin9

- Isolation valve receives - 3 sec timer actuatedsignal to close, but has
no power

B. 3 sec
- Isolation time delay timed

out (3 second)

- Isolation valves receive
signal to close but has
no power -

C. 13 sec - Power available from
D.G. , valves s tart to - Power available from D.G. ,
close valves start to close

D. 30-40 sec
5 - Valve fully closed * - Valve fully closed *
g AB C
x 9 / ! *In both cases, valves close at same time, conclusion:

does not increase total mass of steam release to the environment. addition of timer
n

E
s .

a
s
U
g ,

.
Do

g 0 3 TO 5 13 SECS TYPICALLY
._

z
SECS 30 TO 4o

SECONDS
TIME.

t
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APPENDIX A

Participating Utilities
r

NUREG-0737 II.K.3.15

i

This report applies to the following plants, whose Owners participated in the

report's development.
.

Boston Edison Pilgrim 1

Carolina Power & Light Brunswick I & 2

Commonwealth Edison LaSalle 1 & 2, Dresden 1-3

Georgia Power Hatch 1 & 2

Iowa Electric Light & Power Duane Arnold

Niagara Mohawk Power Nine Mile Point 1&2

Nebraska Public Power District Cooper

Northeast Utilities Millstone 1

Northern States Power Monticello

Pacific Cas & Electric Humboldt Bay 3

Philadelphia Electric Peach Bottom 2 & 3; Limerick I & 2
1

De troit Edison Enrico Fermi 2

Long Island Lighting Shoreham

Mississippi Power & Light Grand Gulf I & 2

1 Pennsylvania Power & Light Susquehanna 1 & 2

Washington Public Power Supply System Hanford 2

Cleveland Electric Illu=inating Perry 1 & 2
|

Houston Lighting & Power Allens Creek

Illinois Power Clinton Station 1 & 2

l Public Service of Oklahoma Black Fox 1 & 2

|
1 -22-
|
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ENCLOSURE 10

NUREG-0737 ITEM II k.3.17

ECC SYSTEM OUTAGES

Attached is a final draf t of a report detailing outage dates and
lengths of outages for all ECC systems for the last 5 years of operation
of Unit I and for perior sine fuel loading for Unit 2. Completion of the
review and the submittal of the report is expected by January 12, 1981.
Additionally a review of this report is being conducted to determine
if there are possible modifications which would improve the availability
of ECCS components.

The recommendations which result from that review, if any, will be
submitted for NRC information as soon as they are available.
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, , SECTION 1. INTRODUCTION

I

1.1 Purpose and Scope
r-

,
'

s

.

This document was prepared in response to TMI Ac' ion Pln Requirement
II.K.3.17, " Report on Outages of ECC Systems". An exte.sive review of

operating and maintenance records was conducted to obtain details on dates,
| 3 lengths and causes of outages for Emergency Core Cooling Systems (ECCS) at

I Plant Hatch, Units 1 and 2. Results for operability of the ECCS are pre-

sented for the most recent five year period of operation for Unit 1, andc

for the period since fuel loading for Unit 2.i,

,-

Cumulative outage times are given for each major subsystem of the ECCS.
These cutage times are co.isidered quite conser ative since they include

' events which resulted in the apparent loss of function of an ECCS subsystem
component (even though partial or complete function should have actually

, been available) as well as events which cle j. de an ECCC :ibsystem/

component unavailable. As an additionQ tism, for the purposes of
% .s g V

this study, the definition of t e syv;tems/ components which belong to

'
the ECCS was expanded beyouth 48 n in the Hatch Final Safety Analysis

%! \
Report (FSAR) . Specificall$ .he containment cooling mode of the Residual
Heat Removal (RHR) System, the RER Service Water System, the Plant Service

.

Water (PSW) System, and the Standby Diesel Generators have been included in
the study results.

The overall purpose of this report is to provide the historical Hatch*

i I

| L ECCS operability data requested by the NRC, to support the determination of
whether a need exists for cumulative outage requirements in the Technical,

!

}; Specifications.

,
,.-

" 1.2 Background
| %==

'

N The NRC Action Plan (Reference (1)) developed as a result of the Three
I Mile Island Unit 2 accident, included various measures to be taken to improve

,. m

| 1

..g
L_'

i
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] k the capability of plants to mitigate the consequences of loss-of-coolant

, . accidents and loss-of-feedwater events (Task II.K) . Item II.K.3.17 of the

Action Plan requires a report on ECOS outages for boiling water reactor
e 1

plants. Clarifications given in References (2) and (3) define the NRC

$' position, which is repeated below:;

I .

" Several compcnen:s of the ECC sys: ems are permitted by
'~ Technical Specifica icns to have substantial cu: age

cimes (e.g., 72 hcurs for cne diesel-generatcr; 14 days
for the R?CI system). In addition, there are no cumula-
tive cu: age :ime limitations for ECC systems. Licensees,

| should submi: a report de: ailing cutage da:es and leng:hs
\ of ourages for all ECC systems for :he last 5 years of

i

_ operation. :he repor: should also include the causes of
:he ou: ages (e.g., controller faih.re, spuricus isola:icn).

; The presen: Technical Specifications (T/S) contain limi:s
cn allouable cu:c.ge :imes for ECC sys: ems and componen:s.;

'

Ecuever, :here are no c:cula:ive curage :ime limi:a: ions1

on these a -e systems. It is possible that ECC ecuipmen:
could meet presen: T/S requirements but have a high,

unavailability because of frequen outages uichin :he
; clicuable T/S.

| The licensees should submit a repor detailing ou: age
dates and leng:h of c ,: ages for all ECC sys: ems for the;

last 5 years of cper ::cn. This repor: vili provide the
staff uich a quantification of historical unreliabilityi,

| due to test and main enance outages, uhich uill be used
~ to de: ermine if a need G.rists for c:culative cutage,

' requirements in :he Technical Specifications. "

i.J A study was therefore undertaken at Hatch to quantify the historical

ECOS cutage times. This was performed by conducting a thorough review of

relevant plant records. Results are provided for the period from December 1,

1975 to December 1, 1980 for Unit 1, and from July 1, 1978 to December 1,
1980 for Unit 2.

. . _ .
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SECTICN 2. GENERAL APPRCACH' -

2.1 Description of the ECCS and Related Systems / Components
, j

-

The Hatch Emergency Core Cooling Systems consists of the following
four separate subsystems (References (6) and (7)) :

-*a
e High Pressure Coolant Injection (HPCI) System
o Automatic Depressurizatien System (ADS)

j ' ~ e Core Spray (CS) System
,

| e Low Pressure Coolant Injection (LPCI) Mode of the RHR System

fN
(, The ECCS are designed to limit fuel clad temperature over the complete

,

spectrum of pessible break sizes in the nuclear system process barrier, up
to an including the double-ended break of the largest l'ine connected to the
reacter vessel. Tables 1 and 2 give su=maries of the important characteris-

'
tics of the ECOS subsystems for ear 4- aad i n 'este how backups arei

available for each subsystem. *
g

The following additional systems / components are included in this ECCS

operability review because of the nature in which they support the ECCS in
carrying out their design functions under various assumed accident conditions:, , ,

Containment Cooling Mode of the RHR Systemo

o RHR Service Water System

| Plant Service Water System (PSW)e
L e Standby Diesel Generators

, The Equipment area coolers for the HPCI and RHR pumps are included

,-
with the HPCI and RHR Systems (for the purposes of this study) since

'4
failure of these coolers would affect operation of the ECCS.:

-m
,a 2.2 TecPcical Scecification Limitino Conditions of Oceration
7sn

-

-

The Technical Specifications (References (4 ) and G ) define the,g
2

3
4

1
-

L_
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TAllLE la ECCS DATA POR llATCli UtiLT #1

tJO . ItJDIVIDUAL DESIGil PRESSURE A. C. POWER BACKUPSYSTEM lt3 STALLED CAPACITY RATIllG* RAtJGE REQUIREMErlTS SYSTEMS

IIPCI 1 100s 4250 gpm 1120 psig None ADS, LPCI,
9 1120 - to 150 psig & CS
150 psid

ADS' 7 204 800,000 Ib 1125 psig tione Remote /
,

9 1125 psid 3 " "
valves

? MIMtF6%Y>sigCS 2 100% 4625 gpm #
flormal Aux. LPCI

O113 psid to O psig or Standby
Diesel

LPCI 4 33 1/3s 7700 gpm 290 psig IJormal Aux. CS
9 20 psid to O psig or Standby

Diesei

O
8

7
*puid - Founds per square inch differential between reactor vousel and primary contaisunent.

w

o
8

.
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requirements for availability of the ECOS and the limitations imposed on
operation when portions of the ECCS are unavailable. Tables 3 and 4

summarize the requirements of the Hatch Units 1 and 2 Technical Specifica-
tions which are relevant to this ECCS operability review. Tables 3 and 4t

also show the current ECCS outage time limitations for the Hatch plants.
|

Tables 3 and 4 can be used to establish the type of events which
constitute an ECCS outage for the purposes of this study. An ECCS outage==

| is ccasidered to be any event which results in a Limiting Condition of
Operation (LCO) as defined by the Technical Specifications. It is not

'

necessary to include periods of inoperability during which operability is
not needed. Por example, if during Run Mode the HPCI pump is declared

'" inoperable (resulting in an LCO), and then 3 days later the plant is shut-
)
\ down for 3 months and the LCO is not cleared until just prior to startup,

the outage period for the HPCI pump is taken as 3 days (not 3 months plus,

( 3 days) since the HPCI System is not required when the reactor is shut down.,

r. m ~ ,.

,

['f{k* a=j 3 |. ! hI R!.|} } hj'i g \
'

l~j
2.3 Records Search

'

To establish historical ECCS outages for Hatch, the following types
of plant records were reviewed:

'

f
Records for Limiting Conditions of Operation (LCO's)Las e

derived from HNP-901, Revisions 2 through 4-

__
covers period frcm 9/79 to present-

e -Records for Cumulative Downtime
-.

- derived from HNP-901, Revision 0 and Revision 1

- covers period from 5/76 to 9/79
__

Records for Equipment Cperating Times (precedec 7NP-901)O- e
:

_J - derived frem Standing,0rder 75-2

- covers period from 1/75 to 7/75,,,
,

W

EO
4
L_

6

j3
| L_
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TABLE 3: SUMMAltY OF TEClitlICAl, SI'ECIPICATIOf3 REQUIREMErlTS FOR TiiE
.

IIATCil Of1IT 1 ECCS At4D RELATED SYSTEMS /wOttPOrlEttrS

ECCS PLANT OPERATING MODE T/S INOPERABLE REQUIRED OPERABLE AGE TIME
SYSTEM REQUIREMENT * SECTIOt1 SYSTEM / COMPONENT SYSTEM / COMPONENTS LIMITATION

Core Spray Prior to Startup from 3.5.A.1 None All -

Cold Shutdown \,

or 3.5.A.2 One CS One CS 7 days
irradiated Puel in Vesse HilR/LPCI
and reactor pressure is Diesels
greater than atmospheric

RilR (LPCI Prior to Startup from 3.5.B.l.a tione All -

and Contain. -Cold Shutdown
-J ment, Cool- or 3.5.B.l.b None 1 RilR e/2 pumps -*

ing Mode) Irradiated Fuel in vesse or
and reactor pressura (P) 2 R11R W/l pump ea.
greater than atitospheric )
Power Operation 3.5.B.I.d lione ICPI Ell-F010

closed & locked
annunciator op.

Prior to Startup 3.5.n.l.e tJone Both recire pump
disch. valves

a
v

3. 5. B . 2. a 1 LPCI pump Itemaining LPCI pump: 7d .j,
both LPCI sub- i
system flow paths $
CS 8
Diesels

|

|

|

l

| *
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TABLE 3 (Continued) '

'ECCS PLAtJT OPERATItJG MODE T/S It10PERABLE REQUIRED OPERABLE OUTAGE TIMESYSTEM REQUIREMEllT* SECTIOt1 SYSTEM /COMPOt1EllT SYSTEM /COMPOtiEtJTS LIMITATIOti

3.5.B.2.b I LPCI subsystem Remaining LPCI sub- 7d
(both 1.PC1 tuimps system
or active valves CS
in th.*t system) Diesels

Irradiated Fuel in 3.5.C.1 tione idIR service Water -

vessel and pressurized a&b
or

prior to startupa)

Irradiated Fuel in 3.5.C.I.c IJone 1 RilR service loop -

vessel & de-pressurized

'REUM ;
!ARY

Power Operations 3.5.C.2 1 RIIR pump All others in both 30 d
subsystems

3.5.C.3 2 luik pumps All redundant activi- 7d
components in both
subsystems

c)
*o

a

A3IIPCI Prior to Cold Startun 3.5.D.1 tione All O'

or o
Irradiated Fuel in 3.5.D.2 IIPCI ADS 14 d 8
vessel and P >113 psig CS

RilR (LPCI)
RCIC

l

| <

- - - - _ _ _
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TAllLE 3 (Continued) .

ECCS PLANT OPERATING MODE T/S INOPERABIE REQUIRED OPERABLE TAGE TIMESYSTEM REQUIREMENT * SECTION SYSTEM / COMPONENT SYSTEM / COMPONENTS LIMITATION

RCIC Prior to Cold Start 3.5.E.1 tkane All -

or
Irradiated Fuel in 3.5.E.2 ItCIC 1.9CI 7d
vessel and P >l13 psig

ADS Prior to Cold Start 3.5.F.1 l' of 7 vlaves 6 of 7 valves -

or
Irradiated Fuel in 3.S.F.2 2 of 7 valv'es llPCI 30 d
vessel and P >113 psig 'e

Min core / 3.5.G 1 standby diesel EliR (LPCI) 7d
containment containment cooling
cooling q -

t

!- .<h<! . \ ,. g
RilR Irradiated Fuel and Cold 3.5.G CS Shutdown cooling
(shutdown Shutdown (and no work I.t'C I o f 1<llR -

cooling) which could drain vessel Containment
cooling

a
%
e

?
O
O
O
@

.
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TABLE 4: SUMMARY OF TEClillICAL SPECIPICATIOri REQUIREMEllTS

FOR Tile

IIATCil Ut1IT 2 ECCS AFID REl ATED SYSTEMS / cot 1 Pot 1EllTS

ECCS PLANT OPERATIllG MODE T/S ItJOPERABLE REQUIRED OPERABLE OUTAGE TIME
SYSTPM REQUIREMEtJT* SECTIOti SYSTEM /COMPor3EtiT SYSTEM /COMPOrlEt3TS LIMITATIOt1

/

IIPCI Conditions 1, 2, 3& 3.5.1 IIPCI RCIC 14 d
Steam Dome Pressure (P) ADS

>150 psig CS
LPCI

s ADS Cond. 1, 2, 3& 3.5.2 thine 7 ADS valves
P > 150 psig

1 ADS valve 6 ADS valves 14 d
IICPI

PII | if l. CS
!_. L i l i , g (){ LPCI

CS Cond. 1, 2, 3 3.5.3.1 1 CS Loop Both LPCI 7d

Cond. 4, 5 1 CS Loop 1 LPCI wittiin 4 hrs.

4 hrs. O/W sus- ,
pend OPS. Llia t

may drain vessel

O
Cond. 1 2 CS Loop 1 LPCI & other 4 hrs. 4

LPCI within 4 hrs, i
(see above) g

8

*For definition of Conditions, see explanation at end of table.

.
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TA131E 4 : ConLinued

3

1

ECCS Pl.Alff OPERATING MODE T/S IllOPERA13LE REQUIRED OPERA 131E OUTArS TIME
SYSTEM REQUIREMEllT * SECTIOt3 SYSTEM /COMPONElff SYSTEM /COMPOtlEt4TS LIMITATION

.

!

!
LPCI Cond. 1, 2, 3 3.5.3.2 1 LPCI Loop or lloth CS 7d

1 LPCI Pump

Cond. 4, 1 or 2 IFCI See Act. ion Re<1'd
'

,

,

by 3.5.3.1

,

i

h j> ,a. g

i

L

O
* Conditions: 1 - Run Mode E

2 - Startup and Standby d,
3 - Shutdown and llot Standby $
4 - Sliutdown and Cold Shutdown O
5 - Refueling4

,

.

- ,v,
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Ii e Daily Operating Reports'

.

- derived from HNP-400{
l - covers entire period1

i

! e Deviation Reports (DR's) -

e Maintenance Requests (MR's)'

i

I Design Change Requests (DCR's)e g ,,
,, , , , , S 0

D e ?..iLLhWU W()
L' *

4
'

' o Licensee Event Repcrts (LER's)

Shift Foreman and Operator Log Booksi e
,

i }
l.'

The general procedure used was to first extract basic ECCS outage data
frem the plant records for Limiting Conditions of Operation (recorded per

'
s

Plant Procedure HNP-901 and Standing Order 75-2). Where additional-

information was needed, the other documentation sources were reviewed.'

I It should be noted that LCD records contained the mest complete data, and'

I the outage results compiled for the time period when the procedure for/_

compiling these records was in effect contains the highest degree of,

accuracy. For the earlier time periods, outage details were more difficult'
,

I to obtain and in many cases it was necessary to provide estimates.j _,

r The plant status during an ECCS =aintenance or test evolution was a
--

major factor considered in compiling the study results. Many maintenance
and testing tasks are performed on ECCS components when the plant is in a'

- shutdown mode. Fcr many of the tasks performed in~ shutdown mode, the
affected ECCS subsystem is not required to be operational, and the mainten--

( ance or testing task should therefore not be accounted for-as an ECCS outage.

.

The major plant shutdown perieds for which this logic was applied (in
; -e

(3 compiling the study results) are as follows:

'
!

6-.
'

(
i n-,

i
'~ 12

'l

__
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s

( UNIT 1 UNIT 2
,

11/16/75 - 12/23/75 8/20/78 - 10/11/79
3/27/76 - 4/21/76 12/25/78 - 2/3/79
3/12/77 - 5/17/77 2/15/79 - 5/28/79,

3/3/78 - 4/14/78 3/1/80 - 4/22/S0
5/8/78 - 6/15/78 11/1/80 - present

....

4/22/79 - 8/22/79
12/15/79 - 1/4/80
1/24/80 - 2/1/80
5/24/80 - 6/11/80

$
! .7

:
! r". O F : * a . i ., :; g :,. ).i ss

b| [ . :,;
.ra ,

} j{
i

,

/

:

|
|

,
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L
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C
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{ '' SECTION 3. RESULTS,

t'

-- Attachments A and B provide detailed su=maries of ECCS outages for Hatch

{ Units 1 and 2, respectively. The results given in these attachments tend
'

l

to overstate the actual ECCS outages, since events are included which appear
,

to compremise system capability when in fact partial or full function of the

; system would be expected. Those items which are questionable in this regard
r , -.

are assumed to be true ECCS cutages, lending to the overall conservatism of'

the study results.

! f'
L ECCS outages are listed chronologically in Attachments A and B accord-

ing to the following scheme: f* j ) -
OI'th j

{ Table A - High Pressure Coolant Injection Sysk
,

! Table B - Autc=atic Depressurisation System
,

\

; Table C - Core Spray System

Table D - Low Pressure Coolant Injection and Containment Cooling
,

Medes of RHR System! s

i

Table E - RHR Service Water System; ,.

| Table F - Plant Service Water Systen

Table G - Standby Diesel Generators
,

4

kw
Tables 5 and 7 summarize the data given in Attachment A for Unit 1, and

Tables 6 and 8 surmarise the data given in Attachment B for Unit 2. Tables
-- 5 and 6 give summaries of all ECCS outage events sorted by system and by

year. Tables 5 and 6 do not account for overlapping events in a given

system, and therefore reflect an overstatement of the cumulative ECCS outage

times. Tables 7 and a give the cumulative ECOS outage times for Hatch Units,

i i
'

| 1 and 2, respectively.

| 0 Table 5 shows that the duration of an ECCS outage event for Uni' I hasl_'f
I'

I
'

averaged 1,5 days over the past five years of operation, with the yearly

{.; average ranging frem 0.9 days to 2.6 days per cutage event. Table 6 shows
pr.

that the duration of an outage event for Unit 2 has averaged - 1.9 days over*--

F 1',
;

-

;_.
. --

e w - -- w - , , . -. - . . e- g , nr ,. --v, , - - , , , ,-c - ,
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Table 5 : Summary of ECCS Outage Events for IInteli Unit I l>y System and Year

Year

System 1976 / 1977 1978 1979 1980 Total Average

fligt: Pressure 0.Sd* 10.2d 4.6d 11.od 6.ld 32.4 1.1 days /
Coolant injection (2)t (5) (8) (7) (7) (29) event
(llPCI System)

Automatic
O o 0.osa o o 0.05 0.05 days /1)epressurizat.ien

System ( AI)S) )OII /Il "I5'A 31/
"

n L.L! IV Il\ft 17.

Core Spray (CS) 0.5d 1.7d 18.od 13.4d 0.$6d 34.6 2.2. days /System ( 4) (3) (5) (3) (4) (16) event
a

Hillt (LPCI and'"

2.ad 4.6d 5.3 25.8 31.6 70.1 1.1' days /Containment Cooling), (7) (10) (6) (14) (28) (65) eventand Service Water

31.4d 6.9 28.6 53.4 76.4 196.7 2.7 days /Plant Service Water (13) (12) (12) (18) (19) (74) event

Standby 1)iesel 7.2d 23.Bd 19.9 44 7d 17 8 113 4 1 1 days /Generators (17) (24) (27) (16) (16) (100) event

42.4 47.2 76.5 148.3 132.9 447.3 1.5 days /Total (40) (54) (59) (75) (71) (299) event

Average 1. 2 days / o.9 days / 1.3 days / 2.6 days / 1.8 days /
event event event event event

O
e
$/ 1976 data include December,1975 g

* Total time in effect (days) o
-|( ) Indicates total numt>cr of outage events

,
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Table 6 : Summary of ECCS Outage Events for llatch Unit 2 by System and Year

Year

System 1978 1979 1980 Total Average

liigh Pressure 1.8da lu.4d 28.2d 48.4 1.2 days /
Coolant Injection (3) t (17) (19) (39) event
(llPCI System)

Autornatie o o o o o days /
Depressurization 'g

[ g
eventg

f {r., I f , j /-QySystem (ADS) ' , .gp
2.9d 9. $d I$2.4d 1.2 days /e my 0
(3) (7) (10) eventSystem

.-

HilR (I PCI ant. 62.1 3.9d 3.2d 69.2 2.5 days /

Containment Ching), (10) (7) (11) (28) event
and Service Water

O.3 56.Sd 31.3d 88.1d 2.9 days /Plant Service Water (1) (9) f20) f30) "VOHL

Stamlby Diesel 16.50 9.5d 11.3 37.3 1.5 days /

Generators (4) (9) (11) (24) event

80.7 91.2 83.5d 255.4 1.9 days /
,fotal

g3g) (45) (68) (131) event

Average 4.5 days / 2.0 days / 1.2 days /
evtnt event event

* Total time in effect (days) @
$s
L

t( ) Imlicates total number of outage events 8
8

.

4
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Table 7 : Cumulative System Outage Times for IIntch Unit 1 ECCS

Year

System 1976 1977 1978 1979 191sd Total Average

liigh Pressure 0.5d 10.2d 4.6d 11.od 6.1d 32.4d 6.5 days /Coolant Injection
yr.(IIPCI System)

Automatic
Depressurization 0 0 .0Sd ( 0 0.05d 0.01 days /
System (ADS) } yr.

,-

Core Spray (CS) j' q
System O.Sd 1.7d 18.0d 13r. 4d . 0.96d 49.9d 10.0 days /yr ,e Iw

,u

RHR (I PCI and
2h'2d I2.0d 4.6d 5.3d 30.7d 68.6 13.7 days /Conta, ment Cool.mg), - 8m

.$and Service Water Y#*
-

Plant Service Water 41fid ,'29.4d 6.9d 28.6 74.3d 188.6 37.7 days /yr.
^>Standby Diesel 7.2d 21.3d 19.ad 3M 17.4d 96.1 19,2 days /yr,Generators

Total 40.4d 44.7d 76.3d lo.4d 176.91

Average 6.7 days 7.5 days 12. 7- days 21.6 days 21.1 days 69.5 days 13,9 days
sys sys sys sys sys sys sys-vr.
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Tatile 8 : Cumulative System Outage Times for IIntch Unit 2 ECCS

Year

System 1978 1979 1980 Total Average

Ifigh Pressure 1.8d 18.4d 28.2 48.4d 16.1 days /yr.Coolant Injection x
(IIPCI System)

Automatic | $ [jI [\'h}ij|[\f-k ")} p' ";"Depressurization 0 0 1p 0 day /yr.g ~,System (A DS)

Core Spray (CS)
0 2.9d 9.5d 12.4d 4.1 day /yr.System

RilR (LPCI and
Containment Cooling), 78.3d 3.9d 3.2d 85.4d 28.5 day /yr.

and Service Water

Plant Service Water o.3d 56.5d 29.ud 86.6 28.9 day /yr

Standtiy Diesel 16.5d 9.5d 11. 3d 37.3d 12.4 day /yrGenerators
\

Total 96.9d 91.2d 82.Od

45.0 15.0 days
Average 16.2 days 15.2 day 13.7 day sys-.yr.,sys sys sys

* Total time in effect (days)
g

7
( ) hulicates total numt>cr of outage events

8
e

.
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the period since fuel loading, with the yearly average ranging from
'

l.2 days to 4.5 days per outage event.

/ Tables 7 and 8 show that the cumulative cutage times average 14 days

per system-year for Unit 1, and 15 days per system-year for Unit 2.

. h .% -- , .,

I Ij '. f . $ '
- n <, m u y t

i
!

|
|
.

>

e

.

I

l

| ,

\

l

(
| \
|

,

= me

i.O

-

| .O

L'-d
1 :- ' 19

| , .
I

,



-

i

!

l
GP-R-33009

' SECTICN 4. FIFERENCES
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1. NUREG-0660" NRC Action Plan Developed as a Result of the TMI-2,

i .

I Accident", May, 1980.

t

| 2. NUFIG-0626, "Generie Evaluation of Feedwater Transients and Small

Break Loss-of-Coolant Accidents in GE-Cesigned Operating Plants
-

and Near-Term Operating License Applicatiens", January, 1990.i

I

' 3. Letter to all Licensees of Operating Plants and Applicants for

Operating Licenses and Holders of Ccnstruction Permits, " Preliminary

Clarification of TMI Action Plan Requirements", D.G. Eisenhut,

September 5, 1980.t

I

! 4. Cperating License DPR-57, Technical Specifications and Bases for
s

Hatch Unit 1, Georgia Power Ccmpany, Decket No. 50-231.
,

i
5. Cperating License NPF-5, Technical Specifications and Bases for

*

Hatch Unit 2, Georgia Power Company, Docket No. 50-366.
I

6. Edwin I. Hatch Unit 1 Final Safety Analysis Report, Ammendment 78,
i

(,6 October 1, 1980.

7 Edwin I. Hatch Unit 2 Final Safety Analysis Report, Ammendment 17,
.

October 1, 1960.
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Tatile A : SYSTEM COMPONENT OUTAGES FOR llATCil UNIT 1

System: High Pressure coolant Injection (IIPCI) System

Outage in Effect Outage Terminated Total Time

1) ate Time Date Time Cause Days llours Minutes
5-4-76 1340 5-4-76 2135 Plow Switch I:41-rJ006 6 55

8-20-76 1335 8-20-76 1820 To repair E41-P028 5 15

1-30-77 0910 1-30-77 1340 Checking D.C. Mov's for Surveill- 3 30
ance test

3-8-77 0615 3-8-77 If>55 Perform overspeed trip 10 40
> 8-14-77 0745 8-14-77 1735 Steam Leaks 1 9 55

8-28-77 2107 9-4-77 1415 P41-COOID 11ebuild pump, "D" PSW 6 17 8
pump seal leaking

9-28-77 0630 9-30-77 1300 IIPCI It Op 1 10

1-4-78 0650 1-4-78 1430 IIPCI , to repair control linkage 12 40

1-6-78 0640 1-6-78 1200 IIPCI Por Maintenance to readjust 5 20
oil relief valve

2-24-78 2200 2-25-78 1215 E41-C002 Performed overspeed test 5 30

N
$

5-7-78 1150 5-7-78 1415 tiPCI Ill0P Intentional for 2 25
DCR 76-62 $

et
10-17-78 1125 10-17-78 2230 U41-C002 Steam leak repair 11 5 #

E41-F029

.
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Talite A : SYSTEM COMPONENT OUTAGES FOlt IIATCil UNil' 1

System: Illyh Pressure Coolant Injection (liPCI) system

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours ' Minutes

11-15-78 0750 11-15-78 1730 E41(IIPCI) for steam leak 9 40

12-3-78 2230 12-4-78 0115 IIPCI It10P E41-F002 3 45

12-13-78 1455 12-16-78 0235 E41(IIPCI) Reguir steam leaks 2 10 40

I1-9-79 2330 1-10-79 0350 llPCI Hoom high AT 4 20

2-9-79 1330 2-9-79 1645 itPCI Hepair Steam I.cak 3 15

Y
td 2-26-79 0755 2-28-79 1705 IIPCI Syg.) (rapic, turbine & 2 9 50

| f' ? | {\[ -t-

flow conLt J
y

\
|,,

Iv}\\i
'3-27-79 0500 3-27-79 1600 .iPCI Preventive Ma .ntenancs. 11

4-18-79 0600 4-19-79 1945 P41-F3138 Repair Valve Operator 1 13 45

8-26-79 1410 8-30-79 1845 IIPCI Shaft Replacement 4 10

11-7-79 0530 11-9-79 0045 IIPCI removed for service maint. 1 19 25

1-22-80 0660 1-22-80 1135 IIPCI & RCIC It10P 5 25
N

5-30-80 0645 5-21-80 0240 tiPCI tagged for maintenance 10 55 N
Pr

7-12-80 0815 7-12-80 1225 itPCI It10P isolated on 4 10 N
lli andaient temp. N

>
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Table A : SYSTEM COMPONENT OUTAGES FOlt IIATCII UNIT 1

lilyh Pressure c lant Injecti n (11PcI) systemSystem:

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

7-25-80 1830 7-28-80 0445 IIPCI was removed for overspeed 2 10 15
test per MR#1-80-3933 and
IltJP-1-5289

8-18-80 0400 8-18-80 2145 IIPCI on auto initiation, isolated 17 45
within a few seconds after start

9-19-80 1940 9-19-80 2050 Performing li!1P-1-3302, the min 1 10
p flow valve failed to close

9-19-80 2140 9-20-60 2020 IIPCI tripped on Ili steam line AP 23 40
w))en attempting to start system

) [jj

u
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Table 11 : SYSTEM COMPONENT OUTAGES FOR IIATCil UNIT 1

System: Automatic Ixpressurization System (ADS)

Outage in Effect Outage Terminate <l Total Time

Date Time Date Time Cause Days llours Minutes

12/14/711 1515 12/14/7t1 1630 ADS Actuation Ingic Test 1 15

Y

r Ei.I|,8ygy

x
1:
O

3
a

>

,
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Tatste C : SYSTEM COMPONENT OlJTAGES FOR IIATCII UNIT 1
"" " "YSystem:

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

$ I'! I'~ f

je

7-4-76 0100 7-4-76 1315 Core Spray Sparger Alarm 12 15

Y 3-4-77 0000 3-4-77 0945 Jockey Pump "A" Burned motor 9 45w

3-5-77 0820 3-6-77 1020 Core Spray Pump "B" PM's
'(change oil) 1 2

.

8-24-77 1050 8-24-77 1635 Repair Seal 5 45
5-5-78 2056 5-6-78 0045 Core Spray Pump Insp. "A" Faulty

Pump control switch 1 59
8-12-78 9-15-78 E21-C002 (Core Spray) ACB's

burned up 3*

9-16-70 9-16-78 E21-C002A ACH OI.'s burned up <1* :p

N9-18-78 9-28-78 E21-C002A ACB Ob's burned up 10* $
II10-1-76 10-5-78 E21-C002A ACis OI.'s burned up 4*

:p

* Estimate

.
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Table C : SYSTEM COMPONENT OUTAGES FOlt IIATCli UNIT 1

System: Core Spray

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

3-19-79 0740 3-19-79 1345 PM on Core Spray "A" Motor 6 5

8-15-79 1440 8-29-79 0730 Core Spray "A" Jockey Pump 7 7 30*

12-27-79 1300 1-1-80 2145 It10P A core Spray loop to allow 5 18 45
maint. to repair E21-F006A test-
able check valve (it sticks)

5-5-80 0852 5-5-80 1123 1E21-C001A Core Spray pump tagged 2 21
Y for PM
-J

5-6-80 0950 5-6-80 1140 Performing yearly PM on motor per 1 50
ll!JP-1-6601

8-16-80 0530 8-16-80 2230 Maint repair valve-1E21-F3001B 17

11-7-80 1325 11-7-80 1520 IE21-C001A "A" Cote spray pump 1 55
would not meet accepted criterla

(i R
T L_.) lv|]lj , |r[u (

'

.

<

>
N
n
ii
a
et

>

* tiote: Unit in cold shutdown until 8/22/7'3
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Table D: SYSTEM COMPONENT OUTAGES FOR IIATCil UNIT 1

System: nesidual IIcat Removal (Riin) System (Loci)
and Containment Coolinq Mode

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

5-1-76 1231 5-1-76 1838 "A" HilR Loop Reset phase relay 6 6

5-8-76 0630 5-9-76 0840 To repair pwnp seal IbSWP 2 10

6-3-76 0000 6-3-76 1345 RilR Loop "A" to repair Ell-F060A 13 45

7-15-76 1000 7-15-76 1045 Rated Flow Teut 45

y 7-20-76 1710 7-20-76 2255 RifR liigh flow switch failure 5 45

8-28-76 0835 8-28-76 1815 e u 10 30

9-22-76 10-3-76 1545 ID PSW Pump INDP tagged out.,
repairing shaft busing blow seal
operable

9-24-76 0144 9-25-76 2015 See SCRAM report 76-22 1 5 15
Surveillance test

2-17-77 1800 2-19-77 0030 RilR SW Div. I Sys-Out of service 1 6 30

2-19-77 0040 2-19-77 1436 Ri!R SW Div. 11 Sys-Out of service 12 56 $
N

3-5-77 0650 3-5-77 1035 RIIM Div. I out of service PM's 3 45 P*
r

change oil h
a
>

.
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Table D: SYSTEM COMi'ONENT OUTAGES l'Olt IIATCil UNIT 1

System: Residual lleat Removal (RliR) System (I.PCI )
and cont a i nment cool i no Mo<te

Outage in Effect Outage Terminate <1 Total Time

Date Time Date Tiene Cause Days flours Minutes

3-5-77 1105 3-5-77 1403 Hilk Div. II out of service 3 56
PM's change oil

5-27-77 0615 5-27-77 2000 Replace blanks in FDC & RIIR cross 14 45
ties HilR 'B' loop

6-2-77 6-22-77 RilR System Ir10p 18 10

7-19-77 7-20-77 1640 EllR pump oil changq J i 1 55

7-20-77 0630 7-20-77 1055 RIIR pump oil change 4 20

8-14-77 2045 8-16-77 1027 Ri!R 'n' Inop Sensor level Switch 13 42
steam condensing MOD. out of
ser" ice 0 0745

8-24-77 1050 8-24-77 1653 Ell-C001B Repair Seal SW Pump 6 30

6-13-78 1050 6-13-78 1630 Ell-COOlA (unplug cooling line) 6
RIIR SW Pump

>
6-14-78 6-14-78 Ell-COOlA N

A RilR SW Pump unstop motor cooler <l* $
![

7-18-78 0015 7-18-78 1430 Ell-C001A 14 15 $
"RilR SW Pump l'M
>

* Estimated

\

|
\ .
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Table D : SYSTEM COMPONENT OUTAGES FOR IIATCH UNIT 1

System: Residual lleat Removal ( RiiR) System (IIPI)
and Containment Cooling Mode

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

8-3-78 8-4-78 1225 Ell-C002C PM 4 30

1-31-78 0745 2-4-78 2340 A idiR SW Pump 4*
To repfa"o seal water line

2-26-78 0755 2-26-78 1410 Ta99in9 l<lil< System II for Maint. 6 15
t-IR78-631 and DCR 76-75

1-14-79 0440 1-5-79 0840 Install orifices in RilR SW Sys. 1 4y

1-27-79 0030 1-31-79 0600 "A" loop RilR loop LLRT Ell-F015A 3 23

0-12-79 1300 8-12-79 1630 RllR - Shutdown cooling repair 3 30
Ell-F029

8-12-79 0935 8-12-79 1405 RIIR SD Cooling made out of 3 30
service for maintenance to
repair Ell-F029

8-19-79 1705 8-19-79 2230 idIR & PSW out for divers 5 25

9-24-79 0815 9-24-79 1615 lEll-C002 for PM 8

P EUMINARY |
2
38

* Estimated

.
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Table D : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 1

System: Itesidual lleat Removal (RilR) System (LPCI)
.ind Contaisunent Cooling itxle

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days Ifours Minutes \

9-27-79 0645 9-27-73 1405 lEll-COO 2D for Pit 7 20

12-11-79 2200 12-13-79 2359 Ell-F0158 beaks by 2 1 59

12-12-79 0945 12-12-79 1125 PSW Pumps "B" ItJOP and "B" R11R 1 40
loop in operation all 3 diesels
must be operable "C" diesel
generator ItJOP due to fuel oil

y storage tank oil specifications
g out of limits<

f yl % istall 10 50
' ~2-7-80 0430 2-7-80 1520

494'i \ [ ) {)'* d'

4-14-80 0840 4-14-80 0915 IR-24-S018B was de-energized 35
while IR44-S003 was tripped, BKR
on inverter output would not
open so alternative supply to
S0lHB could be closed

4-22-80 0730 4-22-80 1350 Tagged out "B" RilR pwnp for 6 20
maint. to perform and change N
oil per MR-1-00-942 k

$5-24-80 1400 5-25-H0 1125 lEll-F015A & Ell-F017A both 21 25 e
closed due to valve seat. leaking 5

>

.
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Table D: SYSTEM COMPONENT OUTAGES FOlt IIATCil UNIT 1
4

System: Hesidual ifea t Hemoval (R11H) system (LPCI)
Containment Cooling M0de

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

7-11-80 2045 7-11-80 2140 LPCI inverter tripped due to 55
III ambient temp in LPCI
inverter room

7-31-80 0730 7-31-80 1215 LPCI inverter tripped due to 4 45
over temp

8-8-80 0605 8-8-80 1025 IEll-C0028 & D tagged out PM 4 20
> on lEll-H040 ISO valveb
"

8-8-80 0740 8-8-80 1025 IluP-1-3162 RIIR Oper. for "B" 2 45
loop (main) & valve

8-8-80 0740 8-10-80 1525 IEll-F015A Valve INOP. valve 2 15 45
failed to open

10-22-80 1150 11-22-80 1655 IEll-C002C RiiR SW Pmnp tagged 5 5
out for PM (IIwP-1-6005)

10-23-60 1120 10-23-80 1510 ID RIIR Pwap tagged out for PM 3 50
1 Ell-C002D

>
.? t t n r, ' 0 g-~.

> - > ; uj k b.a k A i il kl Pr
k
a
>
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Tat >le E : SYSTEM COMPONENT OUTAGES FOR llATCil UNIT 1

System: loin servico Wat er Syst em

Outage in Effect Outage Terminated Total Time
Date Time Date Time cause Days llours Minutes

6-12-78 2130 6.-14-78 1310 "A" kilR SW Pump 1 15 40

8-12-79 1500 8-22-79 0435 13&D RiiR SW Pump failed rated flow 9 13 35

8-16-79 0600 8-24-79 1400 "A" RilR Pump did not meet rated 8 8
head

8-20-79 1830 8-24-79 1850 C" R11R SW pump did not meet rated 4 10
y f .I' f I J ]U -kild kh ,ild 5&D,9-7-79 2010 9-9-79 1545' '

any It10P 1 19 35

1-13-80 2300 1-14-80 0145 (3) RilRSW pumps found to be It10P 2 45
per litiP-3167

1-14-80 0030 1-18-80 1630 lEll "A" RilkSW pump per litiP-1-3167 4 15

2-5-80 1215 2-5-80 1635 lEll-C001A Maint to install filter 4 20
in cooling if 0 line

2

2-6-80 0610 2-6-80 1025 lEll-C00lli (maint) to install 4 15
filter in cooling II O line g

$2-6-80 1035 2-6-80 1710 IEll-C001C silt removal modif. 7 25 o

b,5-15-80 1500 5-15-80 1640 1 "A" R11R SW pump tagged out for 1 40 g
cooling water modifications per
DCR-80-129, HHN1-80-2026 p

/
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Table E : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 1

System: RilR Service Water System

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

5-15-80 1645 5-15-80 1855 1C 10lR SW pump tagged for maint. 2 10
to perform cooling water modifica-
tions per DCR-80-129, HRI-80-2026
and HRl-80-24 54 & IItJP-1-11011

5-16-80 0850 5-16-80 1940 lEll-C001A&C tagged out for 10 50
DCR-80-129 modification of motor

g, cooling 11 0 pump ItJOP per. .,
2

CI.-f f-0(W-3.(2 ,3, >
7A l lLijedi 1 ic> 5-16-80 1955 5-17-80 0205 TaggedMt tMER k 01 B&D RilR SW 6 10

pumps motor cooling modifications
per DCH 80-129 & IltJP l-11011

5-17-80 0205 5-17-80 1100 when clearing clearance lil-80-344 8 55
it was found that EKR for IEll-
C00lb would not Jack in

6-11-80 1350 6-11-80 2200 lEll-C001D IHOP, motor burned up 9 10

6-12-80 1950 6-17-80 1420 1E11-C001D pump ItJoP motor has 4 18 30
been removed for repairs y

E8-7-80 2000 8-8-80 0005 "B" IdlR SW flow transmitter 4 5 PrlEll-!J007B ItJOP while perform
klitJP-1-3167
K
>

.
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Table E : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 1

System: MIR service Water system

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

9-6-80 1245 9-20-80 0945 RIIR SW Pump IE11-C001D fa.11ed 13 21
IINP-1-3167, RllR liump operability
and rated flow liump vibration in
the action range (east 2.2 and
south 1.85)

10-9-80 1330 10-9-80 1555 Tagged IEll-C0 1A Hl!H Service 2 25
water pump, for oil change

10-10-80 0710 10-10-80 0950 RIIR SW pump 1-B change oil in
m 2 40motor,

10-10-80 1145 10-10-80 1930 RIIH SW 1-C tagged for oil change 7 45

Sf)f i ( f1 q { R I Je u-

N 5 5 D. th f}h\j\

>
N
R
if
a
o
>
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Table F : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT I

System: Plant Service water system

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

1-9-76 0530 1-10-76 1600 PSW Div. II 1 8 30

1-26-76 0600 1-26-76 0820 "C" PSW Pump DCR on Min flow 2 20
valve

2-8-76 0315 2-18-76 1420 "C" PSW Pump IMOP, Maintenance 10 10 50

5-6-76 Div I "C" PSW, Maintenance 6
>

8 5-15-76 Div II "B" PSW, Maintenance b 30

5-16-76 5-19-76 ii Maintenance 3 IB

5-21-76 Div I "D" PSW, Maintenance 14 7

8-4-76 2315 6-5-76 0150 "B" PSW, Maintenance 2 35

8-10-76 0740 8-10-76 1330 "C" PSW, Maintenance 5 50

8-20-76 0315 8-22-76 1650 "B" PSW, Maintenance 2 13 35

9-22-76 2230 10-3-76 1545 "D" PSW, Maintenance 16 50 $
$ |

10-1-76 0000 10-3-76 1545 Div II PSW, Maintenance 2 15 40
is

Il-12-76 0715 11-20-76 1435 Div I PSW, Maintenance 8 7 20 $
>

.
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Table P : SYSTEM COMPONENT OUTAGES FOR IIATCil UNrr 1

System:_F11 ant Service Water system

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

2-15-77 1935 2-17-77 0340 PSW Div II D&D Pump 31 40

2-16-77 1430 2-17-77 0215 Service Water out for Reinforce- 11 45
ment. pads

2-17-77 1230 2-18-77 0150 PSW Div I A&C Pump 13 20

5-28-77 0910 5-29-77 0710 PSW Div I, Maintenance 21 40

T 8-12-77 0435 8-12-77 0600 "D" PSW, Maintenance
1 30Y

lj25[D Vg 5~ {.f
a n -8-18-77 0435 8-18-77

.

!" fu" 0$W, F}ai,u nance 8 35
g 5 s.. rg!

n 1;

8-29-77 0400 9-4-77 1415 "D" P:M (Mb i
e

mance 10 45

9-16-77 0200 9-26-77 1000 "A" PSW, Maintenance 4 SS

10-9-77 1130 10-09-77 220' "A" PSW, Maintenance 11 25

10-24-77 0545 10-30-77 1040 "B" PSW, Maintenance 4 35

10-30-77 1800 11-1-77 1035 "C" PSW, Maintenance 1 16 35
N11-2-77 1330 11-2-77 1555 "A" PSW, Maintenance 2 25 {
h
a
a
3a

/

.
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Table F : SYSTEM COMPONENT OUTAGES FOR IIATCil UNIT 1

System: Plant Service water System

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

2-21-78 1050 2-21-78 1430 PSW pump 2D out for PM 4

3-4-78 0940 PSW tagged out for ACT #5, 10, 11

3-30-78 1525 1 C PSW pump racked out to do
maint. on 8KR.

4-21-78 0800 4-21-78 1000 C PSW pump leak on Main Flow Line. 5

)f
> *l. litO 4,-21-78 1000 4-21-78 1300 1 1 f,- ~ g ; y,f i . jn }' )

8jl%N L 2on
;

d ,(iqsp for operability6-7-78 0615 6-7-78 1430 A&C PSW 8 15
test.

6-9-78 2230 6-13-78 1650 PSW Pump D (P41-C0010) will not 3 18 20
pump.

6-15-78 0530 6-19-78 0812 P41-D104A PSW to Air conditioning 2 2 42

6-19-78 0940 6-19-78 1340 P41-D104B PSW to cir. Air Cond. 4

7-20-78 0900 7-26-18 1930 P41-C001A Low flow. PSW pump 6 16 30

7-22-78 7-26-78 P41-C001A PSW Pump (Low flow 4* N
et

1, ump)
8-4-78 0655 8-4-78 1255 1D PSW Pump It30P 6 in

N
>

,
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Tatale F : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 1

PI""' U"'VI"" " '"' UY"t**System:

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

10-5-78 10-6-78 P41 - F313 Repair discluirge line 1*
water leaks.

10-10-78 0230 10-11-78 1825 P42 - C002 Standby PSW Pump Ir30P 1 12

f

4-10-79 0510 4-10-79 1655 " A" PSW Ptunp P.M. On motor & HKR 11 45

4-7-79 " 15" PSW Ir10p 18 30
y

1

.) ,' "{f W 5 yr. P.M. 2 23 25* S-2-79 0545 5-5-79 0410

fr.P.M.
' 6 9 455-2-79 0710 5-9-79 1655 ' ;

7-31-79 1300 8-5-79 1045 PSW Pump Seal Repair 3 21 15

11-2-79 0930 11-2-79 2355 1C PSW Pump to Maint. Replace 14 25
Bad Seal

11-14-79 0145 11-14-79 2000 1D SW Pump I!J0P Repair Shaft Seal 18 15

>
11-21-79 1110 11-26-79 1650 PSW Pump is not ptunping and S 5 40 g

pulling less than rated amps g
^

E
11-22-79 0430 11-22-79 0500 PSW Pump A f ailed to pass lit 3P-1- 30 @

"3182 ratext flow
>

|



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

-s -- -

_, _ _. _ , -- _ _ . _ _ ,~s - - g - -

, _ . _ _ , 7 c_,
iI .$ :k ' t. 3 > lJ | '

Table F: SYSTEM COMPONENT OUTAGES FOR II ATCll UNIT 1

System: Plant service Water system

Outage in Effeet Outage Terminated Total Time

Date Time Date Time Cause Days Ifours Minutes
__

11-22-79 0430 11-22-79 0600 PSW Pump IC f aile<1 to pass tir!P-1- 1 30
3182

11-22-79 0430 11-22-79 0500 A&C PSW Pmnps failed to pass 30
litiP-1-3182

12-11-79 2125 12-13-79 1000 PSW "B" failed operabilit.y test 1 1 25

>
c

'ngU-li4INIRY
"

x
;
o

if
a
>

.
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Table F : SYSTEM COMI'ONENT OUTAGES FOR II ATCII UNIT 1

System: Plant Service Water System

Outage in Effect Outage Terminated
Total Time

Date Time Date Time cause Days llours Minutes

12-16-79 1450 12-23-79 1500 Standby PSW Pump & IP41-C001D 7 10PSW Pounp I!JOP

12-16-79 1450 12-18-79 1100 Standby PSW pump, PSW pinnp & 10 21 103C D/G being It40P
12-16-79 0225 12-23-79 1500 D PSW pump ItJoP for Maint. 7 12 35

.-)-y 12-16-79 1140 12-17-79 041' P

1,#jW|PumpINOP,
C D/G failed to 16 15

.

=
It .

-

12-23-79 1530 12-24-79 0135 3 D PSW N 2 I P for overhaul 10 59 1450 the standby PSW pump ItJOP
tripped during, litiP-1-1801 uni t
placed in cold S/D 0 0415

12-24-79 0135 12-28-79 1625 Standby PSW pump ItJOP tripped 4 14 50during Sury, lirJP-1-3801 JP41-C002
L-14-80 0920 1-22-80 1745 Tagged PSW pump for maint. 8 8 25
1-14-80 1420 1-18-80 1530 Failure IB PSW gnamp to pass firJPI- 4 1 10 'y

3*

3182 & standby pump ItJOP
$
$

l a
l

"
3*
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Table F : SYSTEM COMPONENT OUTAGES FOR llATCil UNIT 1

System: Plant Service Water System

Outage in Effeet Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

2-4-80 1021 2-4-80 1620 Statalby Plant SW pump It40P due to 6 1

electrical control power not being
class E.

2-18-80 2100 :-19-80 002' ) IP41-C00ln PSW pump IrlOP per 3 25
y fg -3182a '

e$ /2-19-80 0830 3-11-80 2110 i aint. 21 12 50

2-26-80 2015 2-26-fl0 2207 Standby P5W gdunp ItJ0P af ter 1 52
litJP-1-3801 while PSW pump was 1Nop

2-29-80 0445 2-29-80 IJ30 ID PSW pump regunir seal water leak 8 45

2-29-80 1140 2-29-80 1720 IC D/G IHOP & PSW pump INOP 5 40

2-29-80 0445 2-29-80 1330 ID PSW pump to repair water seal 8 45
leak while IA PSW PtIMP IS INOP

N5-8-80 1215 5-8-80 1615 PSW Pump IP41-C001C to maint to 4 g
change oil y

$5-9-80 0845 5-9-80 1000 IP41-C0018 PSW pump for maint. I 15 r*

:>



- -_ _ _ -

Is
..

1.| :e ! J

n. _ , . - - .~~ - - - ~ ~ ~ ~~ ~( '
*

Table F: SYSTEM COMi'ONENT OUTAGES FOR IIATCII UNIT 1

System: Plant service Water system

Outage in Effect Outage Terminated Total Time
liste Time Date Time Cause Days llours Minutes

5-9-80 121S S-9-80 1340 IP41-C00lO for 1+1 1 25

5-9-80 2110 S-16-80 1930 IBPSW 1,tmp failed to pass ptmp 6 22 20
ogcrabi1ity litir -l-3182

,

5-22-80 0530 5-22-80 1230 1P41-C00lb PSW ptmp for maint, 7

6-30-80 1125 7-4-80 1220 Standby Psw ptmp ItJ0P to repair 4 1 5
Seal anil Hearing

T 8-19-80 0445 8-19-80 1500 Q PSW punip Leaking Seal 10 15O */9-10-80 0545 9- 2 8 - 8 ') 1315 A t simp for sbaft seal repair 18 7 30

9-9-80 0430 9-9-80 1200 ID PM j }/
to repair seal 7 30

leak

10-11-80 0415 10-21-8d 1500 IP41-C001C, IC PSW ptmp tagged out 10 11 5
due to vibration

et

i:
P

M'r

>, ,
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Table G: SYSTEM COMPONENT OUTAGFS FOR IIATCll UNIT 1
Diewl GeneratorsSystem:

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days flours Minutes

3-5-7C 0550 3-15-76 2206 Mod to coolant jacket system 16 44

6-4-76 1200 6-4-76 2000 1 "B" D/G Run Pre-op on batteries 7 30

6-7-76 0000 6-7-76 1200 14epair Fue1 Injectors 4

6-25-76 2010 6-26-76 2215 Trigqwd on Emerg. Et3G Shutdown 2 5
> 1 "C" D/G

6-27-76 0730 6-27-76 <m high lube oil 6 6

8-5-76 0045 8-5-76 1310 Supply UKR tripted 12 25

8-26-76 0652 U-26-76 1900 fla intenance- change oil 12 8

8-27-76 0605 8-27-76 2210 Maintenance - change oil 16 5

8-29-76 0900 8-29-76 2130 D/G 1 "C" D/G Hatteries pilot
cell low specific gravity 12 30

10-5-70 0845 10-5-76 1435 1 "C" D/G Fix fuel line 5 50 E

!I
11-6-70 0705 11-6-76 1520 1 "C" D/G Maintenance 8 15 g

rt

11-25-70 0925 11-25-76 1550 Maint on lube oil pump 6 25 >

,
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Tatale G : SYSTEM COMPONENT OUTAGES FOlt IIATCII UNIT 1
Diesel Generatorsg

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

12-6-76 0740 12-6-76 2150 Inspect Alr Elower 14 10

12-6-76 2315 12-7-76 1740 Inspect Air Blower 18 20

12-7-76 2330 12-8-76 1250 1 "C" D/G Inspect air lilower 13 20

12-8-76 0000 12-8-76 1250 Inspection 1 "H" D/G 12 50

12-18-76 0840 12-18-76 1225 Maintenance 1 "A" D/G 3 45

$ 2-6-77 0700 2-8-77 11h p[ rvice water out of service 'IC' 2 4 15

2-17-77 1231 2-18-77 150( ) j / at of service 'lC' 14 15

2-26-77 1215 2-26-77 1545 Repair oil leak 'IC' 3 30

5-23-77 1243 5-23-77 1600 INOP Surveillance Test 'lA' 3 17

S-24-77 0520 5-24-77 1210 Cam Inspection 'IB' 6 50

S-24-77 1345 5-24-77 1733 'lC' D/G Inspect Cam 3 45

N6-7-77 1430 6-9-77 1500 Cam-shaft inspection 'lA' D/G 2 30 yr
P6-10-77 0620 6-11-77 1515 'le' D/G Inspect cam 32 SS g
r

u
6-13-77 1045 6-15-77 2100 'le' D/G Instiect cam 2 12 15

tt

p

.
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Table G : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 1

System: Diesel Generators

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days liours Minutes

6-13-77 1430 6-15-77 2130 Camp Inspection 'lB' D/G 2 7

7-16-77 0655 7-16-77 1755 'C' D/G Out of service - Test PM'
and test Cal. 16

7-23-77 0612 7-23-77 1640 PM's Change oil 'lA' 10 28

7-30-77 0530 7-30-77 1845 Change oil (PM) '111' D/G 13 15

y 8-6-77 0610 0-6-77 104 Broken timer 'lA' D/G 4 30

8-12-77 0555 8-12-77 1726 cge fug Problems 'lA' D/G 11 30

8-18-77 1350 8-22-77 1930 H, ' T 'IB' D/G 4 5 50

9-1-77 9-1-77 D/G Out t 3 10

9-2-77 2330 9-3-77 1740 Rebuilding pump 'lA' 18 15

10-4-77 1245 10-4-77 1515 INOP for test shop 'lA' D/G 2 30

10-5-77 10-5-77 D/G Out 9 30 p

311-20-77 11-20-77 D/G Out 7 45 8
*

'I11-26-77 0850 11-26-77 1307 Failed to start 'lA' D/G 4 43 @
rt

12-6-77 1430 12-9-77 1940 Pre-op for Unit II 'lB' D/G 3 5 10 >

| '
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Table G : SYSTEM COMPONENT OUTAGES FOlt IIATCII UNrr 1

System: Diesel Generators

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days flours Minutes

12-17-77 0234 12-17-77 1210 out of service for Servomotor
Replacement 'lB' D/G 9 24

1-16-78 1430 1-19-78 2100 R43-S001B - Maint inspecting
generator bearings 3 6 30

3-17-78 0955 3-17-78 1310 R43-D/G IB replace D/G battery
chargers 3 15

> 3-25-78 0800 3-25-78 1205 R43-S001B D/G tagged for pre-op 4 58
-.

a- >M!i
6-9-78 1030 6-13-78 1715 'i cking governor 4 16 45

-

6-13-78 1346 6-13-78 1415 B D/G Supiily' aker to bus. 29

6-14-78 1010 6-14-78 1415 A D/G Output to BKR 3 25

8-5-78 1015 8-5-78 2310 R43-S001B PM & Investigate Pre- 12 55
Lube Problem

8-14-78 0600 8-15-78 1825 IB D/G out for PM 1 12 25

9-2-78 0600 9-2-78 1335 R43-S001C D/G INOP 8 p

N9-27-78 0110 9-28-78 1645 R43-C001C IB D/G (Air compressor $
Leaking Relief Valve) 16 45 E

b10-28-71- 1425 10-28-78 2000 R43-S001C Blown oil pressure 5 35 "
gauge (repaired) >
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Table G : SYSTEM COMPONENT OUTAGES FOR IIATCil UNIT 1
Diesel G neratorsSystem:

Outage in Effect Outage Terminated Total Time
Date Time Date Time Caisse Days flours Minutes

11-12-71 0630 11-12-78 1700 R43-S001B (operable 01700)DYB
(test shop) MR78-32474-3654 10 30

b2-4-78 0730 2-4-78 1155 /A B D/G INOP for test shop - to
calibrate SW flow 4 25X e

y 2-24-78 1200 2-24-78 2050 ) 1/G to run pra-op for PSW pump 8 50N '

co B D/G

3-26-78 1130 3-26-78 1600 C D/G for iltJP-1-3804 4 30
'

4-1-78 0630 4-2-78 0620 B D/ ,.It:0P 23 50

4-28-78 1245 4-28-78 1730 1 C D/G IrJOP to Maint for walk-
on Relief Vaive For 1-C-2 pump 4 45

5-18-78 1430 5-l'8-78 1610 IB D/G ItJOP 1 40

5-22-78 1350 5-22-78 2130 1 B D/G INOP to preform firJP-2-380 l 7 40 p

N5-24-78 1450 5-25-78 0150 B D/G tagged out to support UtilTS g
LSPP on ECCS 11 {

O
'

5-29-78 0925 5-30-78 0145 IB D/G IHOP for units to work on 16 20 "
PM. >

|
t

1
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Table G : SYSTEM COMPONENT OUTAGES FOR II ATCII UNIT 1

System: Diesel Generators

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

6-4-78 0030 6-4-78 2025 15 D/G INOP to perform Mit-1-7tl4 7 31 19 55

6-4-78 2345 6-5-78 1945 1A D/G It10P 20

7-2-78 1650 7-3-78 0335 B D/G It10P temp switch broke 10 40

7-28-78 0845 7-28-78 1645 1C D/G It10P 8

9-28-78 0248 9-29-78 1805 A 1A D/G ItJOP 1 15 17
> G

[ B D/G Ta99ed Ir30P 5 3510-30-76 0725 10-30-78 1300

1-6-79 0417 1-6-79 0611 r 3/way lamp control valve 1 56

1-9-79 Ik p lef valve 'lA' D/G

1-16-79 Renair mp D.G

8-9-79 0400 0-9-79 1745 1B p/G Out of Service for maint. 13 45

9-18-79 0130 9-18-79 2130 A D/G PM 20

e
I:
o

8
a
>
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Table c: SYSTEM COMPONENT OUTAGES FOlt ilATCII UNTP 1

System: niesel Generators

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

10-11-79 0315 10-12-79 2000 Made "lC" D/G INOP to perform 1 16 45
DcR-77-200 & yearly PM

10-16-79 0420 10-16-79 0801 "B" D/G INOP tlaint. to paint 3 40
exhaust

10-17-79 0755 10-17-79 1730 IB D.G out for maint to paint 9 30
y exhaust line
O
o 10-22-79 0515 10-27-79 13f 1C D/G IllOP for flaint. to repair 5 7 45

Pf
Discharge check Valve

1-F311C)

10-22-79 0010 10-22-70 1705 6/> t i Pti 9

10-26-79 0655 10-26-79 1600 1A D/G tagged, for maint to paint 9 5
exhaust header

11-2-79 2000 11-3-79 0150 1B D/G Tripped during surv. due t< 5 50
2P41-C002

>11-21-79 1950 12-11-79 1620 PSW pump failed rated flow 20 18 30 N
2P41-C001D r$

if
|

12-13-79 0730 12-13-79 1830 It10P due to PSW out of service 11 $
| "

| 12-13-79 0730 12-13-79 1830 Failed to start "C" D/G 11

I
'



_ _ _ _ _ _ _ _ _ _ _ _

~ ~ ~

{., ] {"g g ] 7 "
,

,

Table G : SYSTEM COMPONENT OUTAGES FOlt IIATCII UNIT 1

System: Diesel Generators

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

12-16-79 1450 12-28-79 1625 Standby plant service water pump 12 1 35
(2P41-C002) t ri[> ped

1-12-80 0720 1-12-80 1305 "lC" D/G for maint. 5 45

1-14-80 0920 1-22-80 1745 Standby PSW pump, to maintenance 8 8 25
to repack it

1-30-80 1130 1-31-80 0530 2P41-C002, standby PSW t> ump 18
Y failed titlP-1-3801 D/G manual
U start for IB D/G inservice test

for standby PSW pump

h>F pump t1CC being non- S 532-4-80 1021 2-4-80 1620 t

. L( [002)
I

2-26-80 2015 2-26-80 2207 2P41-C002, I standby PSW pump 1 52
IrlOP , failed to pass titlP-1-3801

3-22-80 1213 3-22-80 1715 1C D/G failed to start 5 2

4-5-80 1930 4-6-80 1030 1 "C" D/G tagged to work on stop 15 >
N

4-15-80 2200 4-16-80 2348 1 "B" D/G tagged out for maint. 1 1 48 $
elected to perform work on ![
2F416ov Huss Ct. Circuits

#4-28-80 0430 4-29-80 1500 Tagged "lC" D/G for PM 1 10 30
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Table G : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 1

System: nienel cenerators

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

4-29-80 0430 4-29-80 1230 "lC" D/G out and performing 8
IINP-1-3162 RilR Mov. operability
and IEll-P016A wouldn't operate

6-15-80 0030 6-15-80 0740 IC D/G INOP 7 10

6-28-80 1101 6-28-80 1915 1H D/G INOP 8 14

10-1-80 0550 10-1-80 1530 1A D/G IuoP for maint. 9 40

U 10-6-80 0330 10-7-80 1 IB D/G Tagged for PM 14 10

10-28-80 0850 10-31-80 011' | . r PM 2 16 15
'

10-29-80 0930 10-29-80 1740 2P41 (
~

[001BIBD/GINOPJ 1 55
with stand NSW pump

N

O

8
a
3*

/
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Table A : SYSTEM COMPONENT OUTAGES FOlt ilATCII UNIT 2
liigh Pressure coolant Injection (IIPCI) systemSystem:

Outage in Effect Outag'e Terminated Total Time
Date Time Date Time Cause Days llours Minutes

10-22-78 1000 10-23-78 0630 2E41-F001 Motor burned up 21 30

11-18-78 1035 11-18-78 1135 2P41-F3038 PSW Screen cleaned 1

11-19-78 2240 11-20-78 1700 llPCI out for DCR 78-436 20 20

7-24-79 0735 7-24-79 1830 2E41-FOO2 valves are closed & 10 55
tagged for test shop placement

e of pressure gauge on steam stop"
. valve

7-25-79 1017 7025-79 i ' i to be pe ormt on 2E41- 3 8

1 u x oil 1 ump BKR

7-26-79 0755 7-28-79 1840 IIPCI tagged out for maint on IIPCI 2 10
turbine stop valve

-
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Table A : SYSTEM COMPONENT OUTAGES FOlt IIATCil UNFP 2

S tem Ifigh pressure Coolant Injection (llPCI) System

Outage in Effect Outage Terminated Total Time
\Date Time Date Time Cause Days llours Minutes

7-30-79 1350 7-30-79 2140 2E41-F041 stuck in mid position 7 50
Torus sinction-mov.

10-14-79 1650 10-17-79 0340 Isolatirig IIPCI steam supply and 2 10 50
declaring IIPCI INOP due to steam

leaks on isolat. ion valves to
inlet drain pot'. IIPCI torus
suction valve 2 Ell-FO11 INOP,

to liurned-up motor
b

10-18-79 0800 10-18-79 Turned power of f to 2E41-F006 2 40
,with valve closed, for isolation

2021-F076A

10-25-79 1307 11-5-79 0525 #.
'

) valve closed & tagged 10 16 la
due ( - '002 being INOP.

11-26-79 2200 11-27-79 2130 llPCI flow indicator 2E41-H613 23 30
INOP, reading <0 when pump was
running

11-29-70 1545 11-30-79 0415 Test shop replacing GE555 AP 12 30 g
transmitter with Rosemont 1151 AP ge
transmitter per DCR-79-463 &

o,.
IIPCI auxillary oil pump not auto I

fstarting also trips 11KR *

g
tn

i
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Table. A : SYSTEM COMPONENT OUTAGES FOR llATCII UNIT 2

System: Itiuh Pressure coolant Iniection (IIPCI) system

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

12-12-79 0735 12-12-79 1620 tiPCI tagged oil pump out for PM 9 15

12-13-79 0420 12-14-79 1248 IIPCI isolat ed for steam leak repai;- 1 8 30
2E41-F002 & F003 closed & tagged

12-23-79 0410 12-23-79 2050 2E41-C002 IIPCI turbine tagged per 16 40
clearance #2-79-1043 to change
out lube oil

to

4 12-24-79 0715 12-24-79 f IIPCI discharge line (pump dis- 45
charge) not f ull of water

/jh12-25-79 0935 12-25-79 1115 '. i observed in discharge line 1 40
4/) nting

12-28-79 0925 12-28-79 1040 2E41 - Of eaking causing vater 1 15
in disclarge line to flash to
steam when venting line.

12-20-79 0511 12-20-79 0550 Received "11PCI" suction 45
pressure lit and upon venting
pump discharge line found that >
this was not full of water E
(caused by 2E41-F006 leaking) $

h
8
a
tD

,
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Table A .: SYSTEM COMPONENT OUTAGES FOlt IIATCil UNIT 2

System: liioh pressure Coolant Iniection(ilPCI) system

' Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

12-31-79 0005 12-31-79 0032 While performing standing order 27
DER 79-64 steam found in liPCI
discharge line

1-17-80 1155 1-17-80 1340 IIPCI " Topaz" inverter failed 1 45

1-18-80 0535 1-18-80 1015 2E41-K616, IrlOP, this rendered 1 40
the flow controller It10P

T
* l-22-80 1145 1-22-80 5 2E41-K601, to test shop for 1 20

calibration, llPCI Sg root

converter (lit 1P-2-5213)

1-30-80 1015 1-31-80 2103 [ ' C002 liPCI, Remove isolation 1 10 12

4-22-80 1900 4-22-80 1910 ill I/f IC It10P simultaneously 10i

4-22-80 1900 4-24-80 1150 IIPCI Ir1 >due to battery ground 1 16 50

5-7-80 2238 5-14-80 0930 2E41-F006 motor burned up. This
is injection insolation 6 10 22

as
5-30-80 1255 6-5-80 0005 IIPCI It10P Steam leak potentially N

breaking down - IIPCI mov. motors. 5 11 10 $
f5
8
a
CD

.
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Table A: SYSTEM COf.tPONENT OUTAGES FOR IIATCII UNIT 2

System: 11 inh Pressure coolant Iniection OIPCI) System

' Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days flours Minutes

6-26-80 0300 6-27-80 1730 tiPCI IHOP to low pump suction 2 14 30
pressure discovered while per-
forming IINP-2-3303J test to CST

valve 2E41-F008 failing in open
position and min. flow valve
2E41-F012 cycling open & close

7-11-80 0455 7-12-80 0330 Trying to manually start IIPCI 22 35y and 2E41-F006 would not operate
ci

8-10-80 0745 8-10-80 llSp g 2E41-F042 IIPCI Suction from 4 5

/torustaggedclosedtocheck
ve moto r , 8 RK + limit switches

/
'

8-27-80 0903 8-27-80 1930 - ed from service to 10 27
che ground

8-28-80 0910 8-28-80 1710 IIPCI remo from service to 8
repair seal waterline leak

9-9-80 0900 9-9-80 1835 IIPCI , RCIC, INOP & CS "8" 9 35
RCIC - Repacking 2E51-F008
IIPCI-2.5% water in oil
CS - tagged out for DCR

9-23-80 0400 9-25-80 1845 IIPCI tagged out for maint. to 2 4 45
repair pump seal



_ _ _ _

f~ ,.a E 4..a :. . :

__. . . , _. - --. - - -- - - g y q "' ^ ~~" '~

-

Tatile C : SYSTEM COMPONENT OUTAGES FOR IIATCil UNTP 2

System: core srirav syst em

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

9-6-79 1030 9-7-79 1600 "A" Core sprap pump 2E21-C001A 1 5 30
tagged out for yearly PM

10-4-79 0100 10-5-79 1010 CS Pianp 18 removed for PM 1 9 10
M112 79-4240

10-23-79 0710 10-23-79 1400 2 Ell-C002B Pump ItJ0P for PM 7 10

7 3-2-80 0030 3-3-80 1000 Taggin9 out core spray loops for 1 9 30"
LLi(P clearance sheet IJU#2-80-153
and 2-80-154

f4-13-80 0445 4-15-80 02
f ' op Core Spray out of service 1 21 50;

I I system,p

b Yf8-5-80 0545 8-5-80 1300 C > Ty pump tagged out for 7 15
PM per R#2-80-2974

8-16-80 0010 8-19-80 1652 "B" loop core spray tagged out 3 16 42
for 2GS1 torus c/V modificatious
FY'R 79-386

9-8-80 0020 9-9-80 1835 Tagged loop 8 core spray for 1 18 15 g
torus puri fication modification g
per MR 2-80-2984 and PCR 79-386 o

SI
10-27-8u 1103 10-27-80 1330 "B" Core spray for PM 2 27 g

m

11-1-80 1030 11-1-80 1808 "A" loop Lfl(P 7 38

.
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Table D: SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 2

System: Iow Pressure coolant Injection ( f.PCI )
Subsystem of the 1U114 System

Outage in Effect Outage Terminated Total Time

4 Date Time Date Time Cause Days llours Minutes

7-21-78 1400 8-3-78 1430 2 Ell-C001 A RilR Service wtr pump 13 30
maint.

8-5-78 1240 8-28-78 1000 "A" RilH ht. exch outlet valve 23 14 40
maint.

10-20-71 0630 10-20-78 1850 2 Ell-F068 A&C maintenance 12 20

Y.
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Table D ,: SYSTEM COMPONENT OUTAGES FOR IIATCil UNrr 2

Inw Pr essute coolant Injection (rPCI)System:
Subsys tein at the hitu system

' Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

10-8-78 0630 10-9-78 1345 RiiR SW pump INOP 1 5 30

11-14-78 1845 11-14-78 2330 Repair 2 Ell-F009 4 45

10-24-78 1220 10-24-78 1730 2 Ell-C001C collect new data 5 10

11-16-78 1000 12-1-78 1955 2 Ell-F047A repalr 15 9 55

11-23-76 2100 12-1-78 2100 2 Ell-F074H repair nK) tor bad 7m
E

12-8-78 0700 12-8-78 0722 R44 LPCI inverter INOP 22

12-23-78 0740 12-24- 2 Ell-F075A motor t>urned 22 5

10-8-79 0840 10-9-79 02 A tagged out to perform 17 35

10-18-79 0730 10-19-79 1322 I<llR pump 2C(Ell-C002C) to perforin
FM per MR2-79-4246 5 52

11-3-79 2230 11-4-79 0920 Ingic in 2 Ell-F004C intake valve 10 50
closed when 2El1-F006C is open.
But logic is bad & P006C is y
closed and 2El1-F004C logic g
still thinks its open. Thus, it $
is intlk'd closed preventing [
I,PCI pump f rom having suction @
source. "

W

.
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Table D : SYSTEM COMPONENT OUTAGES FOR IIATCil UNIT 2

System: Inw Pressure coolant Iniection(r.PcI)
Subsystem of the RitR System

Outage in Effect Outage Terminated Total Time*

Date Time Date Time Fause Days llours Minutes

11-6-79 0700 11-6-79 1430 2 Ell-COO 2D out for yearly PM, 7 30

change motor oil

11-14-79 1245 11-14-79 1345 1.PCI inverter out to replace 2

some blown capacitor fuses

11-17-79 1010 11-18-79 1030 R44-SOO3 I.PCI 'iverter tripped 2 20

y 11-16-79 >315 11-16-79 1355 Removal of 2H44- 003 PCI 40

Inverter$

f f{ JO Inverter ( 1.PCI ) out 7 5

([j4-24-80 0445 4-24-80
l f h :. p 'nvestigatei j

b ij 0 tlIX' battery

ground pI2 1/ ms.

5-14-80 1415 5-15-80 1115 RilR pump 2 Ell-C002D suction valve 21

2 Ell-FOO6D and 2 Ell-F004D both
are closed, will not open.
DR11R pmq then racked out to
prevent starting with no suction
source.

it

10-8-80 0900 10-8-80 1325 2C pump tagged for PM 4 25 g
n

410-10-8t 0835 10-10-80 1235 2D HliR P/M :s
rt

10-15-81 1230 10-15-80 1440 "AaRHR pump for PM 2 10 ,
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Table D : SYSTEM COMPONENT OUTAGES FOR IIATCil UNIT 2

System: Inw Prensure coolant Injection O.pcI)
Subsystem of the HilR System

' Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

10-16-Bi 0849 10 16-80 1115 PM in motor 2 30

10-31-8 1600 11-1-u0 0205 I.I.RT on "B" 1.OOR of RilR 10 5

11-1-80 0400 11-1-80 0920 1.1.RT 5 20

11-1-80 1815 11-2-80 0205 "A" Img> tagged for I.Cirr 4 >uto

h 11-7-80 0910 11-7-80 1015 RilR ht. exchanger outlet tripg>ed 1 5

3-1-80 1030 3-2-80 ' 15 2 Ell "A" of RilR taqued out for 14 ! 45
I.LRT-

IMitt;gy
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Table F : SYSTEM COMPONENT OUTAGES FGR IIATCil UNIT 2

System: Plant service Water

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

11-17-78 OH25 11-17-78 1800 2 "D" PSW Pump out 7 35
,

11-2-79 2000 11-3-79 0150 IB D/G Tripped during sury. due S 50
to 2P41-C002

7-21-79 1630 7-21-79 1935 A vent valve, just down stream of 1 10 30
of 2E11-F060A broke off flush
with the main RIIR SW line,

5 forcing tag out of HilR SW loop

[ while repairs completed

10-13-79 1430 10-13-79 1800 RilR SW Pump "C" unable to pass 3 30
Ill1P-2-3167

3IiffpJ/n/)
10-31-79 1900 11-17-79

fjledtopassrated
16 22 30

' Lt' ym
11-1-79 0500 11-1-79 1530 lulR SW pumps a&C for cleaning of 10 30

cooling water 1ine

11-17-80 1830 11-22-80 0220 PSW Pump 2P41-C001H failed rated 4 7 50
'i flow %

$
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Table F : SYSTEM COMPONENT GUTAGib ruR iiATCll UNIT 2

System: Plant Service Water

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days llours Minutes

11-21-80 1950 11-22-79 0220 PSW Pump Failed flow (2P41-C001D) 6 30

11-21-79 1950 12-11-79 1620 PSW Pump failed rated t' low 20 18 30
2P41-C001D

,12-13-79 0730 12-13-79 1830 PSW Out of service 11
12-16-79 1450 12-28-79 1625 Standby plant service water 12 1 35

to

4 pump (2P41-C002) trippedw

1-14-80 0920 1-22-80 1745 Standby PSW pump, to maintenance, 8 8 25
to repack it

1-30-80 1130 1-31-80 510 2P41-C002, standby PSW pump 18hI j p led IINP-1-3Hol D/G manual
f f { j'']'J

1

i t ti 1| D/G inservice test
jdt b PSW pump

2-4-80 1021 2-4-80 1620 f Standby PSW pump MCC being non 5 53
Class E (2P41-C002)

2-12-80 0610 2-13-80 1610 (2 Ell-C0010) IdlR SW pump INOP 1 10
to repair seal leak

g

g{
52-16-80 0530 2-16-80 1700 2El1-C001C tagged to maint to 11 30

PM IUIR SW pump rt

to2-26-80 2015 2-26-80 2207 2P41-C002, 1 standby PSW pump 1 52
INOP, failed to pass !!NP-1-3801

.
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Table F : SYSTEM COMPONENT OUTAGES FOR IIATCII UNIT 2

System: Plant Service Water

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days flours Minutes

4-15-80 2213 4-16-80 2150 4160 V lius for maint PSW 2C & 2D 23 30
& standby service !! 0 pump made2
IllOP

5-6-80 1152 5-6-80 2045 Pump tagged for oil change 8 53

5-8-80 0800 5-8-80 1645 Pump tagged for oil change and 8 45
repair 2P41-F330D

to

O 5-21-80 1415 5-21-80 2000 2 Ell-C00lli & D RilR SW pump S - 5 45#
out for maintenance to repair
Div II air release valve

5-30-80 0500 5-30-80 j ! gi| [ h m (2 P41-C001D) tagged 11 45 \~I.J ( /fg ij
t r . t. to replace bad

sea. (i i t' per clearance
2-80-714

6-8-80 C730 6-15-80 1556 RilR Sw pump 2A (2E11-C001A) was 7 8 26
made INOP under MR 2-80-24 to
remove the motor and replace it
on Unit-1"D" RilR SW Pump g

$6-29-80 0955 6-29-80 1410 2P41-C001A tagged out for maint 4 15 o
to perform liNP-2-6200 yearly PM f

n6-29-80 0430 6-29-80 0950 2P41-C001C pump tagged out for 5 20 g
maint,for PM per ilNP-2-6200

.
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Table F : SYSTEM COMPONENT OUTAGES FOR llATCII UNIT 2

System: Plant Service Water

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

8-3-00 0500 8-3-80 1700 l<liR S/W . 0 would not trip core 12
spray

9-16-80 1200 9-21-80 1845 Pump BKR was racked out to 4 6 45
investigate tripping problem and
unstick discharge check valve

9-23-80 0505 9-23-80 1530 Plant Services water pump 10 25
m 2P<,1-C00lO tagged for snaint,

& repair seal leakage
m

10-29-80 0930 10-29-80 1740 2P41-COO 2/lR43-S001B 1B D/G It10P 1 55
with standby PSW pump

PREUNjyyy
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Tatste G : SYSTEM COMPONENT OUTAGES FOR IIATCil UNIT 2

System: Diesel Generatorn

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days llours Minutes

9-14-78 0520 9-14 78 1015 2C Air Comp. & R43-C001A 4 55

9-14-78 1220 9-15-78 0730 2A D/G anal Comp. Ir10P 19 10

9-16-78 1135 9-16-78 1610 2A D/G Air Comp. 5 30
.

y 10-28-78 0630 11-13-78 1240 2C D/G Failed to start 15 6 10
$

8-1-79 0215 8-2-79 1245 2A D/G Made IrioP for implementa- 1 3 5
tion of DCR-79-198

8-9-79 0100 8-9-79 1745 D/G out of service for maint. 13 4S

|d ,8-27-79 1230 8-27-79 j' k < q. ms INOP loss of 10
Ii j lj i o pump (inD Pump)

10-22-79 0515 10-27-79 1300 C D/G INOP for Maint. to repair 5 7 45
Discharge check valve

3
(2P41-F311C) N

%
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Tchle G : SYSTEM COMPONENT OUTAGES FOR IIATCll UNIT 2

System: Diesel Generators

Outage hi Effect Outage Terminated Total Time

Date Time Date Tinne Cause Days llours Minutes

10-23-79 0746 10-23-79 1610 D/G Maint. to paint exhaust 9

10-24-79 0905 10-24-79 2200 2C D/G out Maint. to paint 13
exhaust line

10-25-79 0725 10-25-79 1930 2A D/G out Maint. to paint 12
exhaust 1ine

W 11-13-79 2213 11-14-79 0530 Performing IINP-2-3HOL 2C D/G 7 17
y after 11 minutes starting time

tripped on high crank case
pressure on (2) start attempts

12-28-79 0510 12-28-79 1230 Running itNP-2-3801 D/G 2A failed 7 20

| 1 < for maint. 2R4 3-s00 A 2 9 20
'1-2-80 0530 1-4-80 .2

1-23-80 0820 1-25-80 1755 2R43-S001C 2C D/G tagged out to 2 17 35
maint. to perform MR2-79-5384,
2-79-5670, 2-79-5856, 2-80-406

N
1-30-80 1930 1-30-80 2230 IB D/G failed to demonstrate 3 E

Divisional PSW [nimp interlocks

to IB D/G within 8 hrs b
N
=

.
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ENCLOSURE 11

NUREG-0737 ITES! II.k.3.21

CORE SPRAY AND LOU PRESSURE C00LA'IT

I:LIECTION SYSTDIS LOW LEVEL INITIATION
.

Attached as part of this enclosure is a generic report
titled " Core Spray and Low Pressure Coolant Injection Systems
Low Level Initiation". developed by General Electric Company for
SITR Owners Group. This report is presently under review by
Georgia Power Company. It should be noted that Plant Hatch
LPCI pumps have an orifice on their discharge which prevents
pump run-out thus removing the concern expressed in paragraph 2,
page 14.

No modifications are planned pending completion of our review
of the generic position.
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NUREG-0737 TTEM ??.K.3.21

CCRE SPRAY AND LOW PRESSURE COOLANT

INJECTION SYSTEMS LEVEL INITIATION

SUMMARY

The NRC has suggested certain modifications to the BWR Core Spray (CS) and Low

Pressure Coolant Injection (LPCI) systems provided as part of the BWR TCCS
network. These NRC suggestions center on control system logic modifications
that would provide greater automatic system restart capability following
manual termination of system operation. General Electric and the BWR Owners'
Croup have reviewed this issue on a generic basis and do not believe the NRC
suggestions are required for plant safety considerations. This conclusion is
based on the adequacy of the current ECCS logic design coupled with the
potentially negative impact on overall safety of the proposed changes. For
the low pressure ECCS these negative impacts include a significant escalation
of control system complexity and restricted operator flexibility when dealing
with anticipated events. Therefore, we conclude that no modifications be made
to the low pressure ECCS with respect to automatic restart.

|
GE and the BWR Owners' Group have evaluated a modification to the HPCS system

i which would automate its restart on lov level following its trip by the

operator. This change would make the HPCS restart logic similar to the HPCI
logic which already permits an auto restart on Icv level. We have concluded
that this change, although not required for safety reasons, would lead to a

I net safety improvement which could be implemented without adverse impact on
l

system performance.

This memorandum provides an overview discussion of GE's BWR ECCS design

philosophy and presents the technical rationale for the GE/0wners' Group
position on this issue.

.

.
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1. INTRODUCTION

This memorandum has been prepared in response to Item II K.3.21 of |
NUREG-0737. In this Item, the NRC suggested certain modifications to the
Core Spray (CS) and the Low Pressure Coolant Injection (LPCI) Emergency
Core Cooling Systems (ECCS) that are provided as part of the BWR ECCS'

network. The NRC suggestions center on incorporating additional control

system logic to provide automatic system restart from a low reactor water
level signal following actions by the operators to terminate system ,

operation. The NRC concern is that the reactor operators may terminate
ECCS operation when a high reactor water level condition exists but may
neglect to reinitiate the systems if a low level condition recurs.>

i
General Electric and the BWR Owners' Group have reviewed the current CS

and LPCI system for the plants identified in Appendix C and have concluded4

that overall BWR safety would not be enhanced by the type of control
system modification suggested by the NRC. This memorandum describes the

CS and LPCI logic design and provides the technical rationale forcurrent

the GE/0wners' Group position. This discussion is generic and includes ,

,

the LPCI and both the low and high pressure core spray systems
(LPCS/HPCS). There are so=e plant to plant variations in these systems
but these variations are not i= po r t an t to the overall technical
conclusions presented in this memorandum. Neither the High Pressure
Coolant Injection system (HPCI) provided on some pre-BWR/S reactors nor
the Reactor Core Isolation Cooling (RCIC) system is discussed.

Section 2 of the memorandum describes the major elements of the GE ECCS

design philosophy that are relevant to any discussion of providing
expanded system automatic restert capablity. A full understanding of the
significance of CS and LPCI logic changes must be based on a recognition
that these systems are part of the interdependent BWR ECCS network; any
changes in one system must consider the possible interactive effects

|
amongst the other systems making up the overall ECCS network. This must
also include the potential impact on supporting systems such as the
standby power supplies and the emergency service water system.

i
. .,
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| Turther ore, the LPCI system is a sub-system of the Residual Heat Removal
!

(RHR) system which has other safety related functions such as suppression
pool (containment) cooling and containment spray. Clearly, these other
safety functions must not be compromised by any changes in the LPCI mode ;

of operation.

Section 3.1 describes the sequence of events that would occur during
,

several key reactor system transients. This information is for typical *

BWR transients and identifies system actions which occur automatically and

: also what operator actions are required. The intent of these generic

f event descriptions is to illustrate the adequacy of the current BWR ECCS
design and to support the position that no modifications are required on

,

the basis of any safety considerations.

Section 3.2 identifies the points in the transient events where
;

inappropriate operator intervention and errors have the potential for
leading to inadequate core cooling. These conditions are reviewed and

:

i
it is concluced that in no case does the probability for error warrant

any ECCS control logic change.

'Furtherscre, the safety margins incorporated in the BWR design provide
considerable time between the point at which the operator should (but does

,

. .
;

j not) take action and the time at which core cooling would be jeopardi:ed.

| Typical BWR data is provided in Appendix B.

1
;

I

!

i

;

;

.
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An important point of design philosophy is involved in the discussions
presented in this memorandum. Control of BWR safety systems will always
involve a combination of automatic and manual actions; the issue raised by
this NUREG-0737 Item is simply where and how to define the boundary
between these two control methods. The current GE ECCS designs are based

,

on the approach that automatic system initiation is required during the
short term phase of any incident but that longer term system control can
and should depend upon the manual actions of the plant operating staff.

~

Intuitively, it might appear that additional ECCS automation would be

purely beneficial since this would supposedly provide added protection

I against operator errors and omissions. However, these perceived benefits
of extended system automation must be measured against the very real
penalties of increased system complexity, reduced system reliability and
restricted operator flexibility for dealing with unanticipated events.

These considerations are not amenable to precise quantification and
control system design decisions must of necessity involve judgenents as to
relative importance of these competing influences. GE and the BWR Owners'
Group believes the current BWR low pressure ECCS logic design has

considered all of these factors and represents a balanced solution.
t

GE and the BWR Owners' believe that the current BWR 5/6 High Pressure Core

Spray (HPCS) system is fully adequate and no design changes are required
on a basis of any safety considerations. However, there are relatively

stra',;htforward HPCS design modifications that would autemate the restart

of HPCS on icv level following its trip by the operator similar to the

HPCI logic. This change which would enhance overall plant safety is
described in Appendix A of this memorandum.

2. CENERAL ELECTRIC ECCS DESIGN PHILOSOPHY

This section provides an overview discussion of the generic GE ECCS design
philosophy and design practices as they govern ECCS initiation and
operator control of these systems. ECCS control systems must satisfy'

multiple system design requirements and the information presented in this
Section and Section 3 is intended to demonstrate that the current ECCS
controls are based on a balanced consideration of these multiple

requir ement s .

|
t

1
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2.1 LOCA Signals

High drywell pressure * and low reactor water level ** are the key
accident related parameters that govern operation of the BWR ECC

systems. The occurrence of either or both of these signals is taken
as an indication that a Loss of Coolant Accident (LOCA) has occurred.
This combination provides diversity of initiating signals but it is1

Unportant to note that the control system hardware does not
discriminate between signals generated by the drywell pressure
sensors and those produced by the reactor water level instruments.

I Either or both of these sensed variables can produce a LOCA

signal input to the control circuitry.*** The latter does not treat

the signals separately and there is currently no way for the control
hardware to recognise which parameter is indicating a LOCA condition

exists.

i This is a significant design feature because it means system logic
reset cannot be acce=plished until both of these LOCA signals have
cleared: and an ECC system cannot be returned to its true standby
mode until the logic circuits have been reset. With the current
design, at.comatic restart of any ECC system will occur once it has
been placed in the standby condition and an initiation signal recurs.
As discussed below, there are in practice many BWR accident sequences
where one or both of the ECCS initiation signals will persist for

long periods of time. This characteristic complicates any scheme to
provide the type of system restart proposed by the NRC.

|
.

|

Typically 2 psig.*
|

Actus1 setpoints are plant and system dependent. All setpoints are above**

the top of the active core.

Common LOCA logic is developed within each redundant ECCS division, so***

the core spray and LPCS controls receive the same signal at the same
time. ;

-

i
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The long term post-LOCA transient is good oxample of the significanco
of the combined dryvell pressure and reactor water level LOCA signal
input to the BWR ECCS. For all but the largest breaks, reflooding of
the core vill occur relatively soon after the ECCS have been
automatically started by the high dryvell pressure and/or low reactor
water level signals. However, the high dryvell pressure condition
=ay persist for extended periods following the accident and the
continued presence of this LOCA signal vill prevent ECCS logic reset
and thus prevent return of these systems to their standby mode.
Control system modifications to provide automatic restart on low
reactor water level vould have to be based o'n logic that recognizes

the possibility of a continuously present dryvell pressure signal.
The possibility for the dryvell pressure signal not being present
would also have to be included in the logic; longer term post-LOCA
contaicment pressure conditions are sensitive to factors as break
size, break location, type of ECCS equipment operating, etc. and
pressures both above and below the 2 psig value could occur depending

upon plant conditions.

In su= mary, the diversity of initiation signals is an important
derign philosophy that has had a major influence on the current 3WR
ECCS control system design. However, the 3WR LOCA performance is
such that one or more ECCS initiation signals can persist for
extended periods of time. Any scheme to provide ECCS automatic

capabilities would have to be ecmplex in order to deal vichrestart

this possibility. The added safety benefits of an automatic restart
design must be balanced against the decreased reliability of the
system brought about by the additional control system complexities
required to implement the change.

Sections 2.3, 2.6 and 2.7 provide further discussion of this point.

.

O
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2.2 Autematie System Thitiation

I==ediately following a LOCA that produces either high drywell
pressure or low reactor water level, all BWR ECCS will automatically
start. Injection of emergency cooling water into the reactor will
occur when reactor pressure is within the design range of each
particular system. This design feature would not be influenced by
any plant modification to provide ECCS automatic restart capability.

.

Annunciators are set off by the initiating condition and are
subsequently acknowledged by the plant operators. The audible alarm
is silenced by the operator af ter he has acknowledged the conditions
and determined his required action but the panel light persists until
the originating condition disappears. Reoccurrence of the
originating condition would cause a new audible alarm and alert the
plant operators to the need to reactivate any secured pumps and
restore reactor water level. These i=portant control room

ennunciation/ alarm features of the typical 3WR together wi~th the BWR

reactor water level indicators will provide information that will
ensure that the control room staff is continuously aware of the |
reactor water level condition and will undertake all the necessary

safety actions in a timely manner.

2.3 Aute=atie Svstem Termination
The low pressure emergency systems do not stop aute=atically in the

either the drywell pressure or the reactor water level signalsevent

return to non-LOCA conditions. See Paragraph 2.4 for high water
level trip of the HPCS system.

.

S
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In sous plents, high-high contaiamtnt system pressures will cause
.

a portion of the LPCI system to automatically realign to the
containment spray or vetwell spray mode of operation. (Some time
delay is provided to allow reactor water level recovery). This

design feature is intended to enhance the ability of the pressure
suppression containment system to accomodate steam bypass of the

drywell/wetwell vent system. Reoccurrance of the LPCI autostart
signal would create conflicting simultaneous automatic signals which .

would have to be resolved by a priority logic and its attendant

complications.

!

2.4 Svstem Termination on Hieh Level
In general, flow frem the High Pressure Core Spray (HPCS) system is
terminated when a high reactor water level condition occursi

(typically referred to as Level 8). The intent of this control
feature is to prevent unnecessary flooding of the reactor vessel and
steamlines. Termination of HPCS injection can occur either
autematically or by operator action. In the event of the former, the
HPCS syste= will restart automatically if and when reactor water
level decreases from the high level trip point to the low level
initiation setpoint.

|

.

O
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Dapsuding upsn the circumstances involvsd, automatic restart say or

may not occur following operator termination of the HFCS system.

(See Secion 2.5 for :dditional discussion.) It should be noted that
the Reactor Core Isolation Cooling (RCIC) system is also available

,

for high pressure reactor water makeup duty and can be considered a
diverse backup for the HPCS. (See Note 1)

2.5 Oeerster Termination
The reactor operators can, at any time, stop any BWR ECCS system even
if a LOCA signal is present. This manual override option is
deliberate and is considered by General Electric to be an important
safety feature of the BWR ECCS network. This feature provides the
plant operators with flexibility for dealing with unforseen but
credible conditions requiring a particular system to be shut down.
Exa=ples would be equipment difficulties involving gross seal
leakage, breaks in ECCS piping, f ailed ECCS pump motors, load

shedding for other post-LOCA operations etc. General Electric

strongly believes that any design changes which restrict this
operator flexibility would not be beneficial and would not lead to
improved plant safety. Because the reactor water level is directly
measured in the BWR and the water level is a primary parameter in the

operator guidelines, operator action is a highly reliable means of
reinitiating low pressure ECCS if needed to assure adequate core
cooling. It is believed the overall system reliability is higher if
flexibility is included for operator action as compared to a system
which cannot be overridden if a LOCA signal is present.

(NOTE 1: The BWR/6 HPCS control logic currently includes a high

drywell pressure override of the high level flow termination signal,
i.e., if a high dryvell pressure signe; is present, the HPCS system
will not terminate on high level and will flood the reactor and main
st e amline s . General Electric believes overall plant safety would be

improved if this override feature were removed and is currently
reviewing such a change with the NRC staff.)

.
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Depanding upon the recctor condition, operator terminscion of a BWR
ECCS can be achieved in several ways. Figure 1 is a schematic
diagram which illustrates these options for typical low pressure

systems. The sche =atic in Figure 2 illustrates the logic for the

BWR/5 HPCS system. The key points to note are:

1. If properly secured and returned to the standby mode, all ECCS
will auto =atically reinitiate if a LOCA signal re-occurs.

Standby status can be acheived when all previous LOCA signals
have cleared and the sytem logic has been reset. Correct

operating procedure would be for the operator to attempt to

return all ECCS to their standby mode any time a system is being
secured; only when conditions such as the continued presence of a
LOCA signal prevent this operation would a system be stopped and
left in a non-standby mode.

2. If a LOCA signal persists, system flow can be terminated but the

system cannot be returned to standby status. A typical ECCS
system logic permits the operator to override the incoming
automatic start logic (from the persistent LOCA signal) by use of
either the "stop" position of the pump manual switch or the
"close" position of the system injection valve. Momentary
contact of either switch actuates logic elements which block the

inceming automatic initiation signal. Once blocked, the

aute=atic signal no longer controls pump or valve action and any
subsequent system operation will be dependent upon manual
operator actions.

3. An improperly secured system (eg: an injection valve closed but
system not returned to standby mode) will not automatically
restart if a LOCA signal reoccurs.

.

O
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OPERATOR TERMINATION OF BWR
EMERGEffCY CORE COOLING SYSTEMS:

A SCHEMATIC SHOWING TYPICAL OPTIONS

OPERATOR DECIDES TO
STOP AN ECCS

_ _ _ _ _ _ _ _ _ _- - - - -
_

EO q'*tw
=ww
0ga NO LOCA ONE OR BOTH LOCA SIGNALS
G |9,5 SIGNALS PRESENT. (THIS CONDITION

aMG PRESENT IS LIKELY FOR MOST ACCIDENT
SITUATIONSg c- 2 <

S -15
*WG
5E5
S S. "

|
7

SYSTEM FLOW
SYSTEM FLOW STOPPED BYSTOPPED BY

E OPERATOR CLOSING OPERATOR CLOSING INJECTION
g SYSTEM FLOW STOPPED. VALVE AND/OR STOPPING PUMPINJECTION VALVE
- LOGIC P.ESu . SYSTEf,. ,,

E
. . , .

E PLACED IN STANDCY MODE [gp g

5 DOES NOT FOLLOW

3 GOOD OPERATING , SYSTEM CANNOT BE PLACED IN
PRACTICE AND DOES STANDBY MODEw

o NOT RESET THE
5YSTEM LOGIC

x _x _ .

I \ 4

YES NO

5 WILL AUTO RESTART OCCUR IF A4
t;; LOW LEVEL SIGNAL RE-0CCURS?
L,
sE
22
-c v3

,

*0PEPATOR RESPONDING TO EITHER A MALFUNCTIONING SYSTEM OR A NEED TO INITIATE|

OTHER SAFETY RELATED FUNCTIONS (EG: ESTABLISH SUPPRESSICN POOL COOLING)

FIGURE 1

-11-
. - - . . - -

- - -
.. . . . . . . . . .

_



C3*C Uak *C
a
G-M
Wa

y=w
~ C
~ >* Omz o=.,J

w cc >w Z
3 w < c3p.-
:>- UC
cc EMC C E *C .

=W H w >A"aC P-C= Cz|| M=w w >- ==4 c6 M -.,2 ?
d -y cvwi c=> JGw aC

J =^
CW WE w& 3UW M= CwH M J >=aC| =C M MJO3 ua w C eC H . _CcE Q: J H 6 cc wi c.

C yW aC GM .J H
>= >= > ZH w wZ
V <C y *-= c c CC >=
*C 34 ZZZ wC

=== >= kJ JCw cr.;
3 E% WMHC= >=

M CC [ H w aC E;C C kw
O T >=a= O cc C 3 e-= M
U C UZ cc C w M J
w ~ aC C c. w CC 2

= wC >- CCE 3C
Cw U mi=M Gr 2 aC *

cc 3 C - U >- cy
3 2 -

C:3 C = WCCCM . C eC
*U C. J C Z >= I - la

6 = >< C 6 C et M ' H >= g
JC _ Ew =C C J cc aC = .ct=| CG

- M w
.

- H== et[ U. a% wM.C = e C
M EU>= ~ H

I=C C w CL

aC "".- %= H > O%Z .

w 6 C sC aC * C:3 M b-

% >- >= = c w OM
e cc == M Z >- at w

uC =w M =C = Z =M Vct JU-aH U
o. CM w3M J aC

-wCr = w aC H >= C 3%C >= W w
>- M m cc Cf g >==

cf N eC U C
>= E

w 3 .

H Z.=c N Ms eC * 6.J
CC 3 >=1 c:3 MM wCMC .

=$ == 4 J >=c , 'O W M=i .,,J
{ MwA

==

r
C U>-
% C- W m

J M :a-
Z

SJ .CU-.
~.-

Z H.g ><r=
+

C.'x
-

EC
-
HmCw
U E. >O

=
i

aC cr4.J i
1 W aCM < M >= M >=UJE% C c; w ~ C CO

>= 3J=M 8C C JC
C a

L.J 2Jwc W6>ZMA Q. W *

CMJ
U

OAZ
E=C

.

SluY1S SNOI13V E01YH3d0 S01Y15 1EV1538 010Y

lVN915 V301

-12-

. - - - . . . _ . . . .



- - .

.

2.6 Long Term Control

BWR emergency system design is based on the assumption that long term
control of the reactor will be completely dependent upon operator

actions. This long standing design philosophy has been consistently
applied to reactor control following both non-LOCA transient events
(such as turbine trip) and also to the complete spectrum of credible
loss of coolant accidents. A good example of this philosophy is the
complete manual control of the multiple operations required to -

establish the long term post-LOCA contain=ent cooling functions.
Post-LOCA containment cooling is a key safety function since it
prevents contaicment overpressurization and is thus required to

,

support long term cooling of the core.
I

Providing purely manual control of the long term BWR transients is
based on the thesis that the operator will ensure continued core
cooling. This manual approach is considered superior to provid'.ng
the very ec= plex equipment and controls that would be necessary for
ce=prehensive automatic ECCS restart capabilities during these
transients.

As an indication of the potential complexity of the control systems
that would be required, the following are some of the major long-term
transient considerations that would have to be accounted for.

1. In many cases, the station standby power sources do not have'

sufficient capacity to permit all emergency systems to run
simultaneously. The plant operators must establish priorities
and make the necessary power assignment decisions. An exzmple of
this process would be the decision to shut down one or more of
the multiple ECCS in order to provide power to the energency
service water pumps. This is clearly an appropriate action for
the operators to take since the multiple ECCS will be providing
redundant core cooling and the essential service water system
must be activated if the containment cooling and pressure control

functions'are to be established.

.

-13-
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Any schema to cutomstien11y restcrt the ECCS in a vassal
injection mode would have to recognize and account for these
other essential post-LOCA activities as well as recognize
unavailable or failed systems and equipment.

For many plants, operator action is required to ensure adequate2.
ECCS pump Net Positive Suction Head (NPSB) during events

In most cases,involving elevated suppression pool temperatures.
auto =stic ECCS system initiation does not involve any system flow
control. Consequently the system will operate at the maxi =um

Thisflow rate as vessel pressure reaches drywell pressure.

operating mode is usually referred to as the run out condition
and it involves the most severe NPSH require =ent at the pump
succion. NPSH conditions can (in some cases) lead to pump
cavitation as the suppression pool water teuperature increases.
These undesirable NPSH situations are avoided by the plant

operator manually adjusting the system flow rate to design
Again, this aspect of design would have to be accountedvalues.

for in any scheme to provide auto-reinitiation capability.

3. Many 3WR transient and accident events involve significant
release of reactor system energy to the suppression pool which
increases the pool tesperature and containment pressure.
Control of these temperature / pressure conditions is achieved by

manually placing the LPCI/RER system in the suppression pool
cooling mode. This LPCI/RER mode, in conjunction with emergency
service water system operation, permits rejection of the excess

sink. Muchsuppression pool energy to the station ultimate heat
of the equip =ent used for this cooling function is also used for
the LPCI ECCS mode of the RRR system. Any scheme to provide

auta=atic initiation of the ECCS system would either have to
! bypass the LPCI system after it has been assigned to the'

suppression pool cooling function or automatically realign the
equipment to the LPCI mode.

.

-14-

*

- - -~~3
~

_ _ _ _ _
-- __

~ ~ - - . _- : _ . . -
. _ _ .

_



Considaration of the sacond option provides a good cxanple of tha

many practical difficulties associated with rectroactive
modification of BWR ECCS systems. Automatic realignment of the

RHR system from the suppression pool cooling mode to the LPCI
mode would have to recognize the "as-built" characteristics of
the hardware involved. For example, the typical RHR pool return
lina valve is a 12 - 18 inch valve which would require 90

seconds to close whereas the LPCI injection line is a 12 - 24
inch valve which would open in 24 seconds. This represents a 3:1
valve closure period mis-match and any simultaneous signal to
realign the RHR system would result in a significant period of
time during which the RHR pump would be supplying flow to both
flow paths. The RHR pumps are not designed for the excess duty
associated with this mode of operation: inadequate pump NPSH,

pump motor overloading and auxiliary power source overloading are
potential problems that would have to be addressed. Clearly,
these types of hardware problems are not insur=ountable but would
have to be addressed as part of any rectroactive ECCS modifiction

program.* The intent of this discussion of potential
difficulties is not to suggest that rectroactive ECCS system
logic changes are impossible but rather to highlight the non-
trival hardware changes that may accompany any control system

logic redefinitions.

Additional logic to avoid the valve timing mismatch requires additional*

LPCI valve permissives and so adds to the probability of failure.

i
i

.
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2.7 C''R Cromettv Considerations That Imoact Svstem Loric
The B''R core and internals configuration are such that certain design
basis break locations and sizes do not permit complete post-LOCA '

reflooding of the core. For jet pu=p plants, very large ruptures in
the external recirculation system pipe allow the ECCS to reflood the
reactor vessel only to the elevation of the jet pump suction plane.

This elevation is at approximately 2/3 of the core height. However,

the actual water level inside the shroud is considerably higher due -

to the existence of voids. For non-jet pump plants large
recirculation line breaks do not permit full reflooding of the core.
Adequate core cooling is achieved under these conditions for either
reactor type but the reactor water level can never be restored to the

.

ECCS initiation level.

This characteristic complicates any scheme to provide automatic
reinitiation of the ECC systems on low water level. For large breaks

in jet pump plants, inadequate core cooling would probably have to be
defined so as to be based on the 2/3 core height level. This revised

definition would have to be in addition to the current initiation
level which is conservatively identified as a water

elevation above the core. It is not clear what comparable

alternative signal could be used in the case in the non-jet pump
plants. However, it is believed that the mini =al need for (and
benefits of) providing auto =atic ECCS reinitiation for large BWR
recirculation line breaks does not justify the penalties associated
with the significantly more complicated control system that would be
required. In summary, the current ECCS logic is well suited to the
BWR geometry characterisites and no changes are required on the basis

'

of the inadequacies in the current design.

|

,
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3. TYPICAL EVENTS INVOLVING ECCS INITIATION

3.1 Event Description

Typically analyzed BWR LOCA and non-LOCA events are discussed in this
Section of the memorandum; the events have been treated generically.

In cach case the emphasis is based on interactions between the LOCA
signal and the actions the plant operator can or must take to ensure
safe plant conditions. The event descriptions are based on current
ECCS control system logic. .

The following events have been selected as representative BWR

| transients:

1. A design basis recirculation line break which will not permit
reflooding of the core above the 2/3 core elevation. This
accident is included as a base case to illustrate the reasons for
the existing system logic.

2. A small break not involving significant loss of reactor water
inventory. This accident will lead to high drywell pressure but
not a low reactor water level ECCS initiation signal.

3. An intermediate size loss of coolant accident that involves some
i core uncovery but with a subsequent reflooding of the reactor by
1 the ECCS.

4 An upset transient that produces a momentary reactor water
reduction and thus HPCS initiation on low water level but no high

drywell pressure LOCA signal.

Tables 1 through 4 show the major sequence of events for these four

transients.
t

|

.

|
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TABLE 1

TYPICAL BWR TRANSIENTS

CASE 1: DESIGN BASIS RECIRCULATION LINE BREAK

_SEOUENCE OF E7ENTS

- Break occurs

- High dryvell pressure signal These signals will persist
- Low reactor water level signal indefinitely and cannot be reset.
- All ECCS start and inject water into the vessel automatically
- Core heat-up terminated, all ECCS running, core flooded to 2/3 height. In

some cases, part of the LPCI flow may automatically be diverted to
contaicment or vetwell spray.

END OF SHORT TERM BLOWDOWN PRASE OF ACCIDENT

- Multiple operator actions to establish long term post-LOCA core andCore
cooling containment cooling. Actions include some ECCS termination, standby power
dependent) reassignments, emergency service water startup, actuation of suppressionupon
Perator pool cooling, pump throttling to assure adequate NPSH, elimination of

actions s unnecessary ECCS pump operation so as to minimize pump heat input to the

suppcession pool etc.
|

s

*

O
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TABLE 2

'

TYPICAL SWR TRANSIENTS j

CASE 2: SMALL BREAX NOT INVOLVING
SIGNIFICANT LOSS OF REACTOR INVENTORY (BWR 5/6).

!

j SECUENCE OF EVENTS
*

- 3reak occurs
.

- High drywell pressure signal - signal vill persist indefinicaly

- No low reactor water level
i

- All ECCS start autenatically (Iow pressure systems will not inject because
of high reactor pressure)

| o% s
- HPCS Injection qp k,

e

- HPCS flow terminates auto- - Operator observes increasing
matica11y on high level reactor water level and
(Level 8) (assuming deletion of tersinates HPCS by stopping
high drywell pressure inhibit pump or closing injection
for BWR/6) valve. This action precludes

subsequent automatic
initiation on low level

- HPCS auto restarts on - Subsequent HPCS restart
initial level (Level 2) requires operator action.

j Because of persistent high
- Continuous autoestic drywell pressure, system

'

reactor water level control logic cannot be reset and
syst em returned to standby

END OF SHOR* TERM PRASE OF EVENT

Core '- Multiple operator actions to inititate orderly shutdown of reactor.
cooling Depending upon equip =ent availability, heat rejection will be to main

j dependent ( condenser, suppression pool, or normal shutdown path. Considerations will
upon [ be to establish core and containment cooling, assure adequate power supply
nperator distribution, t> tart e=ergency service water pumps, throttle pumps to assure
actions adequate NPSH, etc.

,

.
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l |

TABLR.}i

TYPICAL 3k'R TRANSIENTS

CASE 3: INTERMEDIATE LOSS OF COOLANT ACCIDENT

SEQUENCE OF EVENTS
,

.

- Break occurs

- High drywell pressure signal. (This signal will persist indefinitely)

- Low reactor water level signal. (Level vill be recovered at some point in
the ac:ident)

- All ECC systems start automatically

- Core uncovery/hestup transient terminated. All ECCS running, reactor vessel
flooded. In some cases, part of the LPCI flow may be automatically diverted
to containment spray.

END OF SHORT TERM PHASE OF ACCIDENT

Core '

cooling,

dependent (- Multiple operator actions essentially same as those identified in Table 1
upon [ for the Design Basis Accident (DBA)
operator
actions

s

I

.

-20-
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TA32.E 4

TYPICAL Ek'R TRANSIENTS*

CASE 4: UPSET TRANSIENT (Bk'R 5/6)

SEOUENCE OF EVENTS

. -

! - Upset event

- Low reactor water level signal occurs (either due to less of feedwater or
because of mcmentary level reduction due to void collapse). High drywell
pressure does not occur.

- High pressure system starts and injects

- Reactor water level increasing N op
0s\ %y

1

- HPCS flow ter=inates - HPCS flow terminated by
auto =atically on high level operator. Logic cleared,

system returned to
standby mode

- HPCS auto restarts when - HPCS auto restart if
initiation level reached initiation level reached

!

- Continuous automatic reactor - Repeat of cycle. Continuous
level control automatic reactor level control

END OF SHORT TERM PHASE OF EVENT

- Multiple operator actions essentially the same as those identified in
,

Table 2

|

.

9
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3.2 Assessment
i

The thrust of the NRC position as stated in the NUREC-0737 Item can

be summarized as follows:
Is it possible that the plant operators could stop an ECC system

I at a time and in a manner that would, unless the system is
manually restarted, lead to inadequate core cooling? If this is

the case, and since there is a remote chance the operator may
not restart the system, restart should be made autocatic. .

The simple response to this position is that the current BWR ECCS
design does indeed permit the plant operators to terminate system
operation in a way that would eventually jeopardize cooling of the
core assuming the operator ignors the water level instrumentation and
procedures. However, a review of the particular circumstances that
would have to be involved leads to the conclusion that this is not
necessarily an unacceptable situation which must be immediately
remedied by providing additional ECCS automation. To support this
position, the typical generic events described in Table 1 through 4
have been subjected to the following questions.

- What operator actions are required?

i - What deleterious operator actions are possible?
- Could the deleterious operator actions lead to degraded core

cooling?
- Is an ECCS logic design change required to protect against the

possibic operator errors?

Table 5 su==arizes the response to these questions for the four
typical generic BWR transients described in Section 3.1.

A review of Table 5 shows that the current ECCS control logic coupled
with reasonabale operator actions provides adequate core cooling
throughout the four typical events presented. However, there are
three general circumstances where it is possible (but not probable)
for operator errors to produce conditions that could potentially lead
to degraded core cooling. These conditions are: ,

.

l

.
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1. Delibsrcte operater terminscion of tultiplo ECCS during the
earlier phases of an incident when the sytems have been 1i

I
automatically initiated. In general, automatic restart will not
occur because the initiating signals (high drywell pressure and
low water level) will still be present and will preclude the

system logic reset. The ECCS logic design which permits operator
intervention is based on a legitimate assumption that the
operators are not likely to prematurely terminate ECCS flow and .

jeopardize the core cooling process. In actual practice, one of
their highest priority activities will be to assess the situation
to assure all emergency systems have started correctly and
attempt to start any that may not have. The alternative to
providing this operator flexibility would be to design the system

'

so that any ter=ination atte=pt by the operators would be
overridden. This is not considered good design practice since it
provides no flexibility for the operator to deal with
unanticipated situations in which overall plant safety may be
increased if a malfunctioning ECCS system can be shut down. An

exa=ple of the latter would be to secure a system that has gross
seal leakage that could potentially flood an ECCS compartment and

deplete pool water.

2. A second general circumstance during which errors and omissions

could potentially lead to degraded core cooling conditions would
be a failure of the operators to adequately consider core cooling
requirements during the long term period. During this longer
term phase, the plant operators are manually setting up the
auxiliary systems to support eventual termination of the
incident. In the event of degraded core cooling, automatic ECCS

initiation is unlikely to occur because the systems will not be
in a true standby mode. Consequently, adequate core cooling is
dependent upon correct operator actions.

.
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i

'
.

.

Again, this aspset of ECCS design is considared fully cceeptable
because of the time available between attaining level one and the

i

; occurrence of high fuel clad temperatures. (See Appendix B) The

operator must take manual control of all systems during this
period and it is not considered credible that he would provide'

I
j inadequate cooling to the core. As discussed in Table 5, the

| alternative would be to provide the complex logic necessary to
l automaticaly restart certain ECCS. This would involve a major .

| escalation of control system logic complexity and the benefits of

; added protection against unlikely operator error do not appear to

| compare f avorably with the penalties of increased control system
..

complexity, decreased system reliability and the loss of operator
flexibility in dealing with unanticipated events.

!

3. During upset transients and small breaks, the highest reactor
I

operator priority with respect to control of water level will be

to avoid overfilling the vessel and flooding the main steam
lines. These events will initiate the HPCS and the control logic

is capable of automatically maintaining the reactor water level
within the HPCS level control range (i.e. between the high level f
trip elevation and the low level system initiation setpoint).
However, it is highly desirable for the plant operators to

intervene in this automatic process and assume manual reactor
water level control. The key incentive is to prevent the water

level frem reaching 1.evel 8 since in addition to the HPCS, both
the feedwater system (if operating) and the RCIC will be tripped
on high level. Consequently, it is probable that for the types
of events described in Tables 2 and 4, the plant operators will
intervene fairly early and assume manual HPCS control. Under
normal circumstances, good operating practice will result in the
system being returned to a standby condition anytime system i

operation is terminated. Automatic restart on low reactor water
level will then occur. '

|
'

-
1
|

|

I
.
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If a parsistent LOCA siguni is presset, it will tot be possible
to return the HPCS to a standby mode and continuous manual

control will be required. Inadequate core cooling as a result of
the operator failing to reinitiate the HPCS system would not
occur because eventually the ADS initiation level would be
reached. This would result in reactor blowdown and core flooding

by the low pressure ECCS. However, the availability of level
data coupled with operator training that has stressed the central .

importance of adequate water level will ensure appropriate and
timely operator control of the HPCS during transients and small
break accidents.

This conclusion is further reinforced when it is remembered that
during a transient event, at least one half hour of geI2 reactor
makeup flow conditions can be permitted to exist before clad
temperatures approaching 2200 F will occur. (See Appendix 3)

NOTE: The High Pressure Core Spr.y (HPCS) system currently restarts
aute=stically if the Level 2 initiation signal reoccurs and the system is in
the fully automatic mode or the system had previously been returned to standby
conditions. Our evaluation of Item II.K.3.21 has considered the potential

benefits of modifying the HPCS logic to extend automatic restart on Level 2
following manual termination. (See 2.4 and 2.5) This logic is already
included in the HPCI system design. It has been concluded that such HPCS

changes are not required by plant safety considerations. However, the changes
that would provide this capability appear to be relatively straightforward and
may provide additional safety margin. The recommended changes are described
in Appendix A.

f

I

|
:

|

.
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REOUIRED
OPE)ATOR POSSIBLE DELETERICUS COULD (A) LEAD 10 IS A DESIGN CHANGE REfMIRED

EVE T . CONDITION ACTIONS OPERATORS ACTIONMAj_ DEGRADED CORE COOLING TO FROTECT AGAIN5L(A) COPMENTS

1. DBA Short term None Operator could conceivably Yes. If sufficient No. h ter level eafntenance Operator would have multiple Indice-
blowdown Intervene and terminate systems were stopped is eerbesized during operator tions thet a loss of coolent
phase of flow. Syltems would not training and reinforced by accident had occurred. It is not
accident automettcally restert. the Eeergency Procedure creditie that be would step

(Legic cannot be Goldelines suf flctent ECC5 to cause degraded
cleared because initation core cooling. Preventing manuel
signals are present) override 15 not good design practice.

See Sectton 2.5

1. DBA Long tern Multiple Core cooling could be Yes. If sufficient No. It is reasonable to Rebstgn of the ECC$ control lol el
post-LOCA actions re- Interrupted by operator systems are stnpred assume tte operator will te provide eatomatic restert of the
core and quired. See actions which violate follow procedures and certain ECC5 m uld require e mejor4
contelnment Table I guidelines and pro- accomplish all long term creplication of control system logic,
cooling cedures. Automatic core and containment cooling this empended logic muld have to

system restart would not functions satisfactorily. recognite and account for the
occur because high Estended tlee periods are multiple considerations Ideratified
drywell and low water avellable. W ter level does in table I and Section 2.6. (itelevel signals are con- not recover above 2/3 core pool cooling function. Ilmited stand- I

tinuously present and height; however up to 20 by power sources. pump NFSH. service
preclude logic reset minutes is evallable before water requirements etc). The

rero ECCS flow would cause benefits of added protection egelnst
escessive fuel beat-ups See operator error do not belance the

t Appendia B penalltles of lacreased control
$ system coeplenity (and thus failure,

e rete) and loss of operator flen-
iIblitty in dealing with unanticipated

events

2, Smell HrCS has None, other Premature termination of No, remainder of ECCS No. Low water level Is Probability of operator terminating
Brcok started auto- then to monitor HPCS flow. System cannot netwnrk would automatt- annuntcated and alarmed in the HPCS flow and allowing the vessel

matically and the situation be returned to standby cally provide cooling, control room; there is a con- level to reach the ADS.setentnt inis injecting especially . code because LOCA signal It is probable the siderable period of ttne . c very low. Even if this occurs core
reactor water present and will not operator would manually before zero makeup flow would coollpg toimever jeep 4rdizedinto the .

reactor vessel level. System permit logic reset re-initiate HrCS flow, cene fuel heat-ups operator
will automatt- RCIC is a beclup training and the Emergency
cally terminate Procedure Guldelines mphastre
flow on high level control
level and re-
start at inw
level initia tion
value

2, Small Some as above Some as above As above but further Yes. but not considered a Nd. ($eeeteve) Protebflity of this serles ofBrcak compounded by operator credible situation. rultiple operator errors.tk less thensecuring the low pressure Operator would continue a bove
syst ms. None of the operator water level with
systems can be returned itPCS and PCIC
to the full standby mode

* and wnuld not restart
automatically

I
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TABLE 5 :

REQUIRED
OfERATOR POS$1BIE DELETERIOUS COULD (A) LEAD 10 15 A DESIGN CHA%E REQUIRED

EVENT CONDITION ACTIONS OPERAIORS ACTIONS (A), DEGRACED CORE COOLING TOFR0lECTAGAINST(A)_ COPNNEi$

2. Small long tern Multiple actions. Core cooling could be Yes. tr sufficient No. It is reasonable to . See coments on Event 1. BDA. long

Brsak actions to required. See Interrupted by operator operator error are made assume the operator will term post-LOCA transient
Table 2 actions which violate follow procedures andinitiate .

orderly shut- guidelines and procedures, accomplish alltiong term core
down to cold Automatic system restart and contalpeent cooling
conditions would not occur because functions satisfactoilly. En-

the continuously present tended time periods are

high drywell pressure available. (See Appendia B)
prevents logic reset

3. Inter. i Short tern
cedtate blowdown phase
Break of the accident ,

5ame discussion and conclusions as for
the DBA, No design changes required.

3 Itter. Long tere
mediate post accident
Brest core and contain.-

ment cooling

4,Ups;t Short ters None other than IfCS system flow termin- No, system will automa tt- No If the plant eperator takes no

Tre; stent responses, to monttor the sted and systna returned cally restart on low actlen or 1r te cerrectly

Reactor n ier situation es- to standby mode. (Re- level terwirates HPC$ flow, the system
level rising escially water quires no inttletion will respond automatically to

,8, level. HpCS is signal present low reactor water sigul

capable of auto-u
8 matte stopping

and starting
neithin its level
control range

4 Upstt Short tern As above l*PCS system flow termin- Adequate core cnoling No. An un116ely operator .

Transient response. ated t'y simple posip will eventually require error is involved. Also RCIC
Reactor water stoppage.or injection valve operator action. I'rCS systre sculd te available as a
level rising closure. System not re- will not auto restart backup. See c<rrient en item 2.

turned to standby mode and AD5 Initiatlon will Estended time periods available,
require manuel action See Appendia 8

4. Upset Long tere $ame cresments and conclusions as other
Transient post Incldent long term transients f.e. adequate core

- recovery cooling dependent upon operator action.
Situation acceptable

.
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I 6. CONCLUS20NS

The current SWR ECCS control logic as well as the CS and LPCI logic

modifications suggested by the NRC in NUREG-0737 Item II.K.3.21 have been
reviewed. This review has included a consideration of all aspects of
HPCS, LPCS and LPCI system operation which would be influenced by any

expanded automatic restart capability. It is concluded that the current
system design is adequate and no design changes are required. This
conclusion is based on a combination of factors that include: the
comprehensive nature of BWR operator training, the e=phasis placed in this
training on reactor water level control, the Emergency Procedure
Guidelines, the relatively long time the operator has to correct errors |
and the extent to which low reactor water level conditions are displayed
and alarmed in the control room. The most important consideration is that
the benefits of providing enhanced automatic ECCS reinitiation do not
justify the associated penalties of increased system complexity, reduced
syst'em reliability, restricted operator flexibility and the other
undesirable effects discussed in this memorandum.

In summary, General Electric and the BWR Owners' Group believe the current
BWR low pressure ECCS design, when coupled with rigorous and continuous

operating staf f training programs, represents the optimum approach to BWR
safety. No modification of existing LPCI and low pressure core spray

I system need to be undertaken. Modification of the HPCS system to automate

! restart on lov level following manual trip, although not required for
I safety considerations, vill lead to a net improvement in overall ECCS

perfo rmanc e.
i
I

|

i

!

*
i

|
\

t

|
I
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APPENDIX A

High Pressure Core Sorav (HPCS) Svstem Modifications

GE and the BWR Owners' Group have reviewed the current HPCS system and have

concluded that no system design changes are required. However, some
additional safety =argin may be added to the BWR design by making a relatively
straightforward modification to the HFCS control logic to provide automatic
restart of the system following =snual termination of pump operation. The
purpose of this Appendix is to conceptually describe this potential HPCS
design change.

Su==arv

Auto restart of HPCS af ter manual stop can be provided if a logic system can
be developed which:

(1) Restarts the HPCS pump on Level 2,

(2) Blocks high dryvell pressure restart,

(3) Self clears if both auto signals disappear, and

(4) Still allows injection valve closure or pu=p stop if absolutely essential
:

for protection of the public.

Any such design should adhere to the applicable portions of IEEE 279-1971.

,

t

.
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' Existine Loeie Desien
The HPCS system is initiated by either high drywell pressure or low (Level 2)
reactor water level. Each parameter has four sensors and analogic trip units
or four switches set up in a one-out-of-two-twice logic scheme. The above
logic is assembled and the output fed to an OR gate along with the system
level manual initiation signal. The output of the OR gate is a LOCA
initiation signal which is sealed in. A reset switch per=its release of the
seal in. The assembled initiation signals are not sealed in so that they
self-clear when the abnormal condition disappears.

Procesed Modification
The feature being considered will reset the auto initiation signal, on level
and block the continuing auto initiation signal based on high dryvell
pressure. This will allow auto HPCS restart on low level after operator stop
of the pump. It does block auto restart on high drywell pressure unless
drywell pressure decreases below the setpoint and again increasms above the
setpoint. A decrease in drywell pressure below trip level will remove all
reset features and return HPCS logic to the original status. The HPCS pump is
not stopped aute=atically by any reset. Pump stop still requires operator
action.

System isolation must still be possible with or without this modifiction.

|

I
;

|

!

f
,

.

!

|
|
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HPCS INITIATE CIRCUITS .

|
| ,

-

LOCA

LOW HIGHo;
MANUAL REACTOR -

DRYWELL-_
~

INITIATE WATER PRESSURE
-

a0 LEVEL
- RE5ET

--

| \fy
t n,
,

|liESET |
RESET o

- RESET |

? I\
| N )' '

4 LOCA N 4.,, RESET -
~;

'"
s i.

ee
| > ADDITIONAL

kCIRCUITRY

CONCEPTUAL DESIGN

HPC5 INITIATION CIRCUIT

USING RELAY LOGIC

(SOLID STATE LOGIC IS EQUALLY' ADAPTABLE)-

.

.
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APPENDIX B

As discussed in the body of this memorandum, General Electric and the Owners'

Group believe the current ECCS control logic is fully adequate. This position
is based on a combination of factors one of which is the period of time
available between the time at which the operator should (but does not) start

.

an idle ECCS system and the time at which inadequate core cooling may begin.
As discussed below this can be a fairly long time period and the purpose of
this Appendix is to demonstrate this safety margin that is built into the

B b'R .

Assuming that af ter operator termination of a system, there is so source of
reactor water level makeup at all and further assuming the core is initially

at saturaiton temperature conditions, the following table summarizes the time
between pump flow termination and the occurrence of 2200*F fuel clad
temperatures.

Case Time to Reach 2200*F

1. Isolated - no break

Boil off fre= Level I 30 minutes-

(Typically only a
few feet above the

top of the core)

2. Isolated - large recirculation system break

Boil off from top 15 to 20 minutes
of jet pump

l

!

i

*
,

|

|

| -32-

t



In Caso 1, the reacter vstor level is initially et tha ECCS initiatico valua
,

It is assumed that there is no ECCS flow and the reactor boil-off(Level I).
process results in decreasing reactor water level leading eventually to core

This case is representative of transients involving no reactoruncovery.
It should be noted that Level 1 is a very low reactor levelsyst em break.

(one or two feet above the top of the active core) and the allowable period of
zero reactor water make up is considerably extended if it is assumed to start
with a higher reactor water level condition. .

Case 2 is representative of a large recirculation line break in a jet pump
For this case, it was assumed that there was no water outside the

plant.

shroud and that the collapse water level inside the shroud is at the top of
The swollen water level is actually somewhat higher.the jet pump.

The heat up times given in this Appendix are minimum estimates of typical BWR
Times would be longer if the events st'arted with less thanvalues.

maximum expected core decay power and/or if the ECCS flow is terminated later
Availability of other makeup systems such as the controlin the transient.

rod drive flow could significantly extend the time before core heat up would

occur.

The above information clearly demonstrates that there is a significant period
|

of time available for the operator to recognize that he has inadvertently

permitted the reactor water level to decrease and for him to take the
necessary corrective action.

.
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APPENDZX C

.

.

Participating Utilities

NUREG-0737 II.K.3.21

.

| This report applies to the following plants, whose Owners participated in the
report's development.

Boston Edison Pilgrim 1

Carolina Power & Light Brunswick 1 & 2
Commonwealth Edison LaSalle 1 & 2 Dresden 1-3
Georgia Power Hatch I & 2

Iowa Electric Light & Power Duane Arnold
Niagara Mohawk Power Nine Mile Point 1&2

Nebraska Public Power District Cooper

Northeast Utilities Millstone 1
Northern States Power Monticello
Pacific Gas & Electric Humboldt Bay 3

,

Philadelphia Electric Peach Pattom 2 & 3; Limerick 1 & 2

Power Authority of the State of New York Fitzpatrick f
Detroit Edison Enrico Fermi 2
Long Island Lighting Shoreham

Mississippi Power & Light Grand Gulf 1 & 2
Pennsylvania Power & Light Susquehanna 1 & 2

Washington Public Power Supply System Hanford 2
Cleveland Electric Illuminating Perry 1 & 2

Houston Lighting & Power Allens Creek
Illinois Power Clinton Station 1 & 2
Public Service of Oklahoma Black Fox 1 & 2

.

4
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ENCLOSURE 12

NUREG-0737 ITE:t II.k.3.22

VERIFICATION OF RCIC SYSTDi SUCTION

SWITCHOVER PROCEDURES

Procedures for the manual switchover of the Reactor Core
Isolation Cooling (RCIC) systen suction from the condensate
storage tank to the suppression pool have been verified to exist
in a clear format for operator use,

l

.

l

!
1

i

!
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ENCLOSURE 13

NUREG-0737 ITEM II.K.3.27

COMMON REFERENCE LEVEL

Attached to this enclosure is a generic report titled " Common -

Water Level Reference" developed by General Electric Company for the
BWR Owners Group. It should be noted that Plant Hatch's fuel zone
instrument's reference zero is located at the vessel bottom head invert

,

vice the top of the active fuel described on page 4 of the generic
I This difference has no bearing on the conclusions of the genericreport.

report.

Presently, no change to the reference zero is planned for Plant
Hatch level instrumentation. Consideration is being given to marking
the top of the active fuel on present indicators.

i
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SWR OWNEES' GROUP EVALUATICN OF

NUREG-0737 II.K.3 27

CJW.CN WATER LEVEL REFEFINCE

!
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3tMd.ARY

Nt3EG-0737, Ite= II.K.3 27, "ce==en 'a'ater Level Reference", requires that all
reacter pressure vessel water level indicator scales be based on a ec=en
reference zero. Ihe intent is to reduce a perceived potential for operator
confusicn due to the different reference points of the various reacter vessel
water level instru=ents.

General Electric and the B'a3 0.ners' Group have reviewed the reactor water
level instr =ents currently provided in a typical B'n'R control roc =, and have
concluded that this irstru=entation provides the plant operators with reactor1

water level info:=atien that will permit the operators to nake ti=ely and

|correct decisions regarding reactor yater control require =ents. Individual

utilities =ay adopt certain design changes in response to the NRC's request;
this decision would be based en the individual utility's operating practices,
operater training, and procedures. However, as discussed herein, identifics-
tion of a co==0n water level reference is not vital to ensure safe reactor
operaticn and consequently, no =odification of the current control roc = water
level instru=entatien is required on the basis of plant safety censiderations.

i
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I?.TRCDUCTION

This me=orandum has been prepared in response to NUREG-0737 Item II.K.3.27,

"Co:s::en Water Level Reference" for the participating utilities identified in
In this itec, the NRC identified a concern with the two differentAppendix A.

reference eres of the various reactor pressure vessel water level
The NRC cencern focussed on a potential fer operator confusionindications .

arising frem the two different reference points for the various water level

ins tru=ent s .i

l
i

General Electric and the BWR Ow:ers' Group have reviewed the BWR water level

indication syste= and believe that no modifications to the current instrt=sent-
ation are required based on consideraticx1 of plant safety. Ihis =e:crandum
provides a detailed description of the typical B'a~d water level indication
system and the reasoning for the two reference zeros of this system.

!

t

l
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WATgR LEVEL DIDICATICN

The BWR water level indication syste provides the reactor operator and safety
syste=s with infor:ation regarding vessel water level. This section su==arizes
the key features of the indicatim system. The discussion applies generally
to all BWR/3 through 6 units. The number of water level indicators in sc=e of
the earlier BWR designs is significantly different from the = ore recent
designs, however, the functional description, assess =ent of the indication
syste=, and conclusions are applicable to these earlier BWR's.

As described in = ore detail in NEDO-24706, " Additional Infor:ation Required
for NRC Staff Generic Report on Boiling Water Reactors", the BWR water level
instru:entation provides =citiple level indications displayed on the reactor
control censole or nearby panels in full view of the operator. These
indications include (typically) three narrcw range (ncr=al operating range)
level indicators and one narrow range level recorder, two wide range level
recceders and one wide range level indicator, one fuel zone level indicator
and one fuel zone level recorder, one upset range level recorder and cne
s hutdewn range (vessel ricoding) level indicator. In addition, cultiple
indicating trip caits provide wide range and narrow range reactor level safety

i
related trip signals and related alar =s. Safety, control, and infor:ation

l

functions provided by the level instru=ents include scra=, contain=ent'

isolation, ECCS initiation, RCIC initiation, per=issive signals for ADS
initiation , f eedwater control, recirculation pu=p shutoff, MSIV closure , level
readout, level recording and level alar = functions in the control roo= for

i
ner=al, transient and pcst-accident conditions.

l

|
Figure 1 depicts the correspondence of reactor vessel level and level'

indicator and recorder ranges. As can be seen in the figure, reactor water
level indication covers the vessel in overlapping ranges frc= below the botto
of the active fuel to the top of the vessel.

'

There are several water levels of major i=portance at which auto =atic actions
occur. Diese significant levels and typical corresponding acticcs are

I described in Table 1 and are shown on Figure 1 for approximate correlation.
All trip ftncticns and alar:s are provided by the narrow or wide range level

i ns tru= ents .

-2-
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Table 1

SUMMARY CF SIGNIFICANT REACICR VESSEL LEVELS

Approximate
Elevation Above -

Level Ac tion TAF (ft)

Level 8 Main Turbine Stop Valve Closure, HPCI/HPCS 18-1/2
i

| Injection Terminated, Trip RCIC Turbine, Trip

| Reactor Feedwater Pumps and Condensate Soester
P=ps , Scra: (run mode only)'

Level 7 Alar: 17

Operating Reactor Level is Maintained Below
the High Level Alar: and Above Low Level Alar =.

Level 4 Alar =, Run Back Recirculation Flow on Loss of 16
Cne Feed P=p.

Level 3 Scra: and Rtn Back Recirculatim Flew, 14-1/2
Permissive for ADL, Close RHR Shutdown
Isolatim Valves.

,

Level 2 Initiate Reactor Cere Isolatim Cooling Syste=, 11

Division 3 Diesel Generater and High Pressure
Cere Spray Syste=, Close Isolatim Valves ,
Except RER Shutdown Isolation Valves and MSIV's,
Shutdown Recirculation System.

Level 1 Initiate Residual Heat Re= oval Pumps and LPCS, 1-1/2
Start Divisim 1 and 2 Diesel Generators, Close
MISV's and Initiate ADS (in conjunction with

| other signals.)

|

|
Top of Active Fuel 0

[ Botto= of Active Fuel Fuel Zone Indication -12-1/2

-3-
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FUNCTIONAL DESCRIPTICN

All instru=entatim, except the fuel :ene instru=ents have a ec==co reference

:ero.

All instru=entatim , except the shutdown and fuel :ene instru=ents, are calib-
rated based en nemal power operating pressure and te=perature conditions. -

The shutdown and fuel .:ene instru=ents are calibrated based on depressurized

reacter conditions censistent with their functions.

The %3 water level indicatim sche =e is based on two reference levels: ene

close to the bottc= of the dryer skirt' for nor=al operation, upset and
shutdown events , and me close to the top of the active fuel'. Four of the

five instrunent ranges (narrow, wide, upset, and shutdown ranges) have
indicator and recorder scales which share the botto= of the dryer skirt as a
ec=on reference zero. Only the fuel zone instr =ent's scales are based on |
:tro located at the top of the active fuel.

i

The narrow range instru=entation is provided to =enitor and control reactor
water level during ner=al power operating conditicns. The reference point to
the bottc= of the eyer skirt is selected based en nor=al plant operation
consi deratims . Specifically, hign water level decreases the quality of stea: |

delivered frc= the reacter due to degraded separator perfomance. Low water
level that would per=it passage of wet stea: f.m= the reactor due to
inadequate skirt sub::ergence could likewise potentially da= age the =ain |
turbine and feedwater turbine. Hence a reference locatim relative *w the
botto= of the dryer skirt is appropriate. In addition to controlling water
level during plant operatim , the narrow range instru=entatim also provides

I high and low water scra: signals and ADS low level signals.
l

The wide range instru=ents are provided are provided as an extensim of the
narrow range to cover abncmal operating transients. The wide range scale
enco= passes the setpoints for initiatim of HPCI/RCIC and low pressure ECCS

i

Theseand provides initiatien signals for ADS and isolation syste=s.
instru=ents are calibrated for ner=al power operating pressure and temperature
conditions to assure proper initiation of safety frunctions and to avoid

|

|
'Throughout this =e=orandum, "botto= of the dryer skirt" refers *A a locatim

near the bottom of the dryer skirt. Similarily, " top of the active fuel"
| refers to an elevatim at or so=ewhat above the top of the active fuel.

( _4.
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inadvertent scra= or increased spurious signals that would jeopardize nor nal
plant operaticns and result in reactor unavailability. For consistency, their
zero reference is the sa=e as that fer narrow range instru=ents.

The upset range instru=entaticn is an upward extensim of the normal range.
It is provided to =enitor unusually high water level transients that can be
postulated to occur during reactor operaticn. Its reference zero is,the sa=e
as the narrcw range instrtnentation.

( The shutdown range is used for =enitoring the reactor water level under
shutdown cenditions when the reactor is depressurized and flooded, price to
vessel head re= oval. For consistency, its reference zero is the sa=e as the
narrow range instrtcentation.

Fuel zone level instru=entaticn is provided to indicate reactor water level
following a large brsk LOCA (such as a double ended recirculation line break)
and to serify core reflood by ECCS. It is not intended to give =eaningful
indicaticn under any other plant transien: or operating conditions or when the
reactor is pressurized. Since tne only functicn of the fuel :ene instru=ent-
atien is to =eniter level af ter a large loss of coolant accident , its zero
reference location is selected as the top of the active fuel.

I
As indicated by the above discussion, the level instrtcentation, calibration,|

locaticn and scale ranges are based cn the intended utilizatien and functim
of the instrt=ents. It is evident, then, that there already exists an overall'

co==cn water level reference fer all nor=al operating and accident conditicns
except the large break LOCA, and that the water level zero reference for the
large break LOCA differs free the others for a good reason.

This different reference level for the fuel ene level instrtmentation is not
confusing to the operator because he is familiar with the difference as a
result of training and experience. The operator's awareness of the difference

| is constantly reinforced during routine control roc = surveillance since the
fuel :ene level is always off scale high and is adjacent to the wide range

level instet=ents which are on smle.
1

Since the instrt=ents, the calibraticn , and ranges are based on specific, well
defined and logical functional criteria, operator confusion arculd not occur.

-5-
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ASSESSMENT

To respond to the NRC's concern regarding a co==cn water level reference ,
General Electric and the Bh? Owners Group have reviewed the Bh3 water level

indicatice syste=, giving attentien to the following censideraticns:

Responsiveness to the NRC's require =ent
-

-

I= pact cn safe reactor operaticn-

Cc=patibility with hu=an factors concepts-

[

|

The Bb3 water level instr:=:entaticn is based on an overall ec==en reference
zero for all nomal operation, transient and accident conditions except the

large break LOCA.

This design is based on the philoso;hy that the botte= of the dryer skirt is

the =ost significant vessel elevatien for nomal, upset, and =ost postulated

accident conditicns . For the case of abnor=al, di=inishing water level, the

trip functions autccatically initiate e=ergency core coolant injection

s yst e=s . '41th the redundancy of e=ergency syste=s available the reactor water

level will generally not decrease to the top of the fuel for a large spectru:

of accidents and transients. Further, the reactor oparator's primary cencernj

when in any decreasing low water level condition is to act so as to raise the
|

| vater level. Any quantitative knowledge of the water level is much less

significant than the funda= ental and para =ount task of restoring water level

to near nor=al .

The fuel zene instru=ent , with its reference point (:ero) at the top of the
|

| active fuel, becomes i=pertant for large design basis LOCAs as the pri=ary

verificaticn of level. It provides secondary verificaticn of level for s=all

break LOCAs that ECCS has perfor ::ed effectively. Correlation of this

instru=ent with the botto= of the dryer skirt is not necessary.

CT CLUSICN

General Electric and the Bh3 Owners ' Group have concluded that the current Bh3
wate- level indicatien syste= is fully adequate to allow plant operators to

respond properly under all postulated reactor conditicns, and that there are

no required design changes based on any plant safety considerations.

Individual utilities =ay adopt certain design changes in respense to the NRC

request, this decisien would be based on the individual utility's operating

practices , operator training and procedures.
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APPENDIX A

PARTICIPATING UTILITIES

NUREG-0737, II.K.3 27

This report applies to the following plants, whose owners participated in the
report's develo;nent. ,

Scsten Edison Pilgri= 1

Carolina Power & Light Prunswick 1 & 2
LaSalle 1 & 2, Dresden 1-3Cc==cnwealth Edison
Hatch 1 & 2Gecrgia Power

Icwa Electric Light & Pcwer Duane Arnold

Niagara Mohawk Power Nine Mile Point 1&2

Nebraska Pablic Power District Cooper

Norcheast Utilities Millstone 1

Northern States Pcwer Muticello

l Pacific Gas & Electric Hu=boldt Sty 3

Philadelphia Electric Peach Botte= 2 & 3; L1=e-ick 1 & 2

Power Authority of the State FitsPatrick

of New Ycrk

Detroit Edisen Errico Fer=1 2
f
i Lcng Island Lighting Shoreha=
i

j Mississippi Pcwer & Light Grand Gulf 1 & 2

Pennsylvania Power & Light Susquehanna 1 & 2l

Washingten Public Pcwer Supply Hanford 2
|

Syste=

l Cleveland Electric Illu=inating Ferry 1 & 2

Housten Lighting & Power Allens Creek

Clinton Station 1 & 2Illinois Pcwer

Public Service of Oklahc=a Black Fox 1 & 2
|

-
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ENCLOSURE 14

NU?IG-0737 ITEM II.k.3.44

ADEOUATE CORE COOLING FOR TRANSIENTS flITH A SINGLE FAILURE

Attached to this enclosure is a generic report titled .

" Adequate Core Cooling for Transients with a Single Failure"
which was developed by General Electric Company for Stir Owners
Group. Georgia Power Company has reviewed thi; report to confirn
its applicability to Plant Hatch Units 1 and 2, and has concludedI

! that for anticipated transients combined with the worst single
'

failure the core renains covered. Analyses of further degraded
conditions involving a stuck-open relief valve in addition to
the worst transient and single failure have shown that, with pro-
per operator action, the core remains covered and adequate core
cooling is achieved.
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Summary

Analyses of the worst anticipated transient (loss of feedwater event)
with the worst single failure (loss of a high pressure inventory makeup
or heat removal system) were performed to demonstrate adequate core

cooling capability. It is shown that, for the BWR/2 through BWR/6

plants, adequate core cooling is maintained for these worst-case condi-
tions. Analyses of further degraded conditions involving a stuck-open
relief valve in addition to the worst transient and single failure were
also performed. The results show that, with proper operator action, the
core remains covered and therefore adequate core cooling is achieved.

|

!
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|

l

!

!
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ADEQUATE CORE COOLING FOR TRANSIENTS WITH A SINGLE FAILURE

I. Introduction
.

This report has been prepared as the BWR Owners' Group generic
response to NUREG-0737 Task Item II.K.3.44 which addresses the

i issue of adequate core cooling for transients with a single failure
for those plants identified in Appendix A. The text of Item II.K.3.44
is as folitws:

"For anticipated transients comoined with the worst single
failure and assuming proper operator actions, licensees should
demonstrate that the core remains covered or provide analysis
to show that no significant fuel damage results from core
uncovery. Transients which result in a stuck-open relief

! valve should be included in this category."

!
' At the outset it should be noted that the conditions described in

II.K.3.44 (i.e., transients plus single failures) go beyond the
current BWR design basis and that the item's reference to transients
with multiple failures goes beyond the regulatory requirements as
specified in Regulatory Guide 1.70, Rev. 3. The multiple failures

L specified involve consideration of a stuck-open relief valve (SORV)
combined with the worst single failure. GE and the Owners Group

continues to support the current BWR design basis approach. This

report is intended to provide information to address Item II.K.3.44,
but it does not reflect our intention to change the current BWR
design basis approach.

| It is shown that, for the GE BWR/2 through BWR/6 plants, the core
remains covered for any transient with the worst-single failure.
This is achieved without any operator action to manually initiate
emergency core cooling system (ECCS) or other inventory makeup
systems. The worst transient with the worst single failure is

i shown to be-the loss of feedwater (LOF) event with a failure of

-1--
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the high pressure ECCS or one isolation condenser (IC) loop, whichever.

is applicable.

For the bounding LOF event, studies which included even more degraded

conditions have been documented in Reference 1. The degraded

conditions cover the failure of HPCS (or HPCI or FWCI or IC) and
-

one 50RV. Reference 1 shows that the core will remain covered and
therefore, that no fuel failure would occur.

|
r

II. Criteria Scoce and Assumotions

NUREG-0737 Item II.K.3.44 requires that the licensees demonstrate

adequate core cooling to prevent the fuel from incurring significant
damage for the anticipated transients combined with the worst
single failure. In order to meet this requirement, either one of
the following two criteria should be satisfied:

1. The reactor core remains covered with water until stable
conditions are achieved; or

2. No significant fuel damage results from core uncovery.

For BhR plants, this report will show that Criterion 1 is met. The

report makes the following assumptions:

a. A representative plant of each BWR product line, BWR/2 through
BWR/6, is used to represent all of the plants of that product
line.

b. The anticipated transients as identified in NRC Regulatory
Guide 1.70, Revision 3 were considered.

|
|

; c. The single failure is interpreted as an active failure.

d. All plant systems and components are asse id to function

| normally, unless identified as being failed.

|

-2-
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III. Discussion

Table 1 lists all of the transients which were considered in this
study. The event sequence of each transient was examined for each

product line to determine the impact on core cooling. The following
three factors were used to determine the worse transient and the

-

worst single failure:

a. Reduction or loss of main feedwater or coolant makeup or heat
removal systems, especially high pressure systems, e.g., HPCI,
FWCI, HPCS, RCIC or IC.

,

b. Steam release paths causing rapid reactor coolant inventory
loss, e.g., S/RV's, turbine, or turbine bypass valves.

c. Power level, especially the timing of scram.

Based on these considerations, a comparison was made among the

transients in Table 1.

-3-
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TABLE 1.

SUMMARY OF INITIATING TRANSIENTS

(Reference: NRC Regulatory Guice 1.70, Revision 3)
.

1. Loss of Feedwater Heating
2. Feedwater Controller Failure - Maximum Demand
3. Pressure Regulator Failure - Open
4. Inadvertent Safety / Relief Valve Opening
5. Inadvertent Residual Heat Removal (RHR) Shutdun Cooling Operation
6. Pressure Regulator Failure - Closed
7. Generator Load Rejection

8. Turbine Trip
,

'

9. Main Steam Isolation Valve (MSIV) Closure
10. Loss of Condenser Vacuum

11. Loss of Normal AC Power

12. Loss of Feedwater Flowj

l 13. Failure of RHR Shutdown Cooling
l

14. Recirculation Pump Trip
15. Recirculation Flow Control Failure - Decreasing Flow

|

| 16. Rod Withdrawal Error
17. Abnormal Startup of Idle Recirculation Pump
18. Recirculation Flow Control Failure - Increasing Flow
19. Fuel Loading Error

I 20. Inadvertent Startup of High Pressure Core Spray (HPCS) or High
Pressure Coolant Injection (HPCI) or Feedwater Coolant Injection
(FWCI) or Isolation Condenser (IC), whichever is applicable.

|

|

|
-4-
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In Reference 2, the events of Table 1 are compared in detail for a
typical BWR/4 plant, th particular the impact on core cooling for
each transient is evaluated by comparison to the analysis results
for the LOF event in the section titled " Applicability of Analyses."
It is found that the LOF event is the most severe transient from
the core cooling viewpoint due to its rapid depletion of reactor ~

coolant inventory. This conclusion has generic applicability to
all BWR product lines covered by this study.

|

The same approach was also used to select the single failures which
would pose the greatest challenge to core cooling. Among all of
the possible failures considered (Table 2), the following failures
are identified as the most important ones:

1. Failure of HpCI or HPCS or FWCI or one IC loop, whichever is
applicable.

2. Failure of RCIC.

3. One of the S/RV's, which has opened as a result of the
transient, fails to close.

Items 1 and 2 are the possible limiting failures because they
represent loss of high pressure inventory makeup or heat removal
systems which would be relied on following a loss of feedwater
event. Item 3 is a possible limiting failure, because it results
in the largest steam release rate from the vessel compared to other
possible release paths (e.g., a stuck-open turbine bypass valve).
No other failures identified in Table 2 result in a direct challenge

| to core cooling capability.
1

t

|

|
|

I
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TABLE 2.

LIST OF SINGLE FAILURES WHICH CAN POTENTIALLY DEGRADE THE COURSE

OF A BWR TRANS!ENT

.

1. One or all of the bypass valves fail to modulate open when required.

2. One of the bypass valves, which has opgned as a result of tne
transient, fails to close.

3. Failure to trip the turbine or feedwater purps on high water level,

t 4. One main steam isolation valve (MSIV) fails to close when required.

5. One of the safety / relief valves fails to open when required.

6. One of the safety / relief valves, which has opened as a result of
r *~ wsient, fails to close.

7. Failure to trip one recirculation pump.

8. Failure to run back the recirculation pumps.

9. Failure of high pressure coolant injection (HPCI) or high pressure
core spray (HPCS) or feedwater coolant injection (FWCI) or one
isolation condenser (IC) loop, whichever is applicable.

I10. Failure of reactor core isolation cooling (RCIC) or one IC loop,
whichever is applicable.

11. Failure of one low pressure coolant injection (LPCI) loop or the
low pressure core spray (LPCS) system.

| -6-
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TABLE 2 (CONT'0).

12. Loss of one residual heat removal (RHR) system heat exchanger.

13. A single control rod stuck while the remainder of the control rods
are moving. -

14. Failure to achieve the red block function (i.e., a single control
rod will withdraw upon erroneous withdrawal demand).

15. Loss of one diesel generator if loss of AC power was the initiating
event,

i

|
!

i

i

I

|
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Because of the relatively low steam loss capacity through one 50RV
(Failure 3, Page 5) compared to the makeup water capacity of the
highest capacity makeup water system, the failure of the highest
capacity high pressure makeup system (Failure 1, Page 5) would be
worse than a stuck open relief valve (Failure 3, Page 5). For

example, for a typical BWR/4, representative values of HPCI makeup -

and S/RV flow are 18% and 6% of rated feedwater flow, respectively.
Because of the higher makeup rate of HPCI/HPCS relative to RCIC (3%
of rated feedwater flow), Failure 1 would be worse than Failure 2.
Table 3 lists the worst combination of transient and single failure
for the GE BWR product lines covered by this study.

Even with the worst single failure in combination with the LOF
event, the RCIC or at least one IC loop will function to provide
makeup and/or to remove decay heat while the vessel pressure remains
high. The design basis for the RCIC or the IC is such that they
are capable of remcving decay heat with the vessel being isolated.
Analyses of the LOF event with the worst single failure have been
performed to support this conclusion. For example, for BWR/2

plants, such anaiyses are documented in Reference 1 Table 3.2.L1.5-5.
These analyses show that the isolation condenser heat removal
capacity is greater than the decay heat generation rate and will
lead to a safe and stable condition. Similar analyses have been
performed for representative plants with the RCIC system. These

analyses show that for the worst transient with the worst single
failure, the minimum water level for different BWR product lines
ranges from 6 ft to 11 ft above the top of the active fuel.

With even more degraded conditions, i.e., one SORV in addition to
the worst case transient with the worst single failure, reference
plant analyses in Reference 1 Tables 3.2.1.1.5-9 and 3.2.1.1.5-10
show that for the plants analyzed the RCIC system can automatically
provide sufficient inventory to keep the core covered even with a
single failure plus a 50RV. This capability is not a design basis
for the RCIC system, and not all plants have been analyzed to
demonstrate this capability. If a plant should not have this

-8-



TABLE 3

THE WORST CASE OF TRANSIENT WITH A SINGLE FAILURE FOR

DIFFERENT BWR PRODUCT LINES

Product Line Transient with a Single Failure (The Worst Case)

BWR/2 LOF + Failure of one IC Loop (0yster Creek only)
LOF + Failure of FWCI (Nine Mile Point only)

BWR/3 LOF + Failure of FWCI (Millstone only)

LOF + Failure of HPCI (others)

BWR/4 LOF + Failure of HPCI

BWR/5 LOF + Failure of HPCS

BWR/6 LOF + Failure of HPCS

i

.g.



capability, manual depressurization will avoid core uncovery for
the case of LOF plus worst single failure plus SORV. It should be
noted that manual depressurization is the proper operator action
for all plants during loss of inventory conditions when the high
pressure cooling system (s),are unable to restore and maintain RPV
level. These proper operator actions are allowed for in the

.

NUREG-0737 requirement.

For plants without RCIC, manual depressurization will avoid core

uncovery for the case of LOF plus worst single failure plus SORV.

IV. Conclusion

Tha anticipated transients in NRC Regulatory Guide 1.70, Revision 3
were reviewed for all BWR product lines BWR/2 through BWR/6 from a
core cooling viewpoint. The LOF event was identified to be the
most limiting transient which would challenge core :coling. The

BWR is designed so that the high pressure makeup or inventory
maintenance systems or heat remcval systems (HPCI, HPCS, FWCI, RCIC

or IC) are independently capable of maintaining the water level
above the top of the active fuel given a loss of feedwater. The

detailed analyses show that even with the worst single failure in
combination with tne LOF event, the core remains covered.

Furthermore, even with more degraded conditions involving one SORV
in addition to the worst transient with the worst single failure,
studies show that the core remains covered during the whole course>

of the transient either due to RCIC operation or due to manual
depressurization.

l

It is concluded that for anticipated transients combined with the
worst single failure the core remains covered. Additionally, it ir

l concluded that for severely degraded transients beyond the design

i

t
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basis where it is assumed that a S/RV sticks open and an additional
failure occurs the core remains covered with proper operator action.

,
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APPENDIX A

PARTICIPATING UTILITIES

NUREG-0737, II.K.3.44

This report applies to the following plants, whose owners participated in
the report's development.

Boston Edison Pilgrim 1
-

.

Carolina Power & Light Brunswick 1 & 2

Commonwealth Edison LaSalle 1 & 2, Dresden 1 3,
Quad Cities 1 & 2

Georgia Power Hatch 1 & 2

Iowa Electric Light & Power Duane Arnold

Jersey Central Power & Light Oyster Creek 1

Niagara Mohawk Power Nine Mile Point 1 & 2

Nebraska Public Power District Cooper

Northeast Utilities Millstone 1

Philadelphia Electric Peach Bottom 2 & 3; Limerick 1 & 2
,

Power Authority of the State of New York Fitzpatrick

Tennessee Valley Authority Browns Ferry 1-3; Hartsville 1-4,
Phipps Bend 1 & 2

i

Vermont Yankee Nuclear Power Vermont Yankee

Detroit Edison Enrico Fermi 2

Mississippi Power & Light Grand Gulf 1 & 2

Pennsylvania Power & Light Susquehanna 1 & 2

Washington Public Power Hanford 2
Supply System

Cleveland Electric Illuminating Perry 1 & 2

| Houston Lighting & Power Allens Creek

Illinois Power Clinton Station 1 & 2

Public Service of Oklahoma Black Fox 1 & 2

Long Island Lighting Shoreham

|
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ENCLOSURE 15

|mREG-0737 ITDI II.k.3.45

ALTERNATE MODES OF DEPRESSURIZATION

Attached as part of this enclosure is a generic report titled
~

" Alternate Modes of Depressurization" developed by General Electric
Company for the Bk'R Owners Group. Georgia Power Company has re-
viewed this report and concurs with its conclusions.

|

|

|

|
|
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Bk'R Ok'NERS ' GROUP EVALUATION OF

NUREG-0737 ITEM II.K.3.45

ALTERNATE MODES OF DEPRESSURIZATION
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.

Analyses of depressurization rates other than full ADS were performed to
determine the effect on reactor vessel integrity and core cooling capability.
It is shown that:

1. Vessel integrity limits are not exceeded for full ADS blowdown,
.

2. For slower depressurization rates, there is little benefit on vessel
fatigue usage relative to full ADS blowdown, and

3. Slower depressurization rates can have an adverse impact on core |
cooling capability,

t

i

i

!

|

.

;
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I. Introduction.

The f easibility study reported herein addresses NUREG-0737 item II.K.3.45
which states,

" Analyses to support depressurization modes
other than full actuation of the ADS (e.g.,

early blowdown with one or two SRV's)
should be provided. Slower depressurization

j would reduce the possibility of exceeding
vessel integrity Ibnits by rapid cooldown".

An ev. luation of alternate modes of depressurization other than fulla

actuation of the Autematic Depressurization System (ADS) is made for the
plants listed in Appendix A with regard to the effect of such reduced
depressurization rates on core cooling and vessel integrity.

Depressurization by full ADS actuation constitute a depressurization from
about 1050 psig to 180 psig in approximately 3.3 minutes. Such an event,
which is not expected to occur more than once in the lifetime of the plant, is
well within the design basis of the reactor pressure vessel. This conclusion
is based on the analysis of several transients requiring depressurization via
the ADS valves. Results of these analyses indicate that the total vessel
fatigue usage is less than 1.0. Therefore, no change in the depressurization

! rate is necessary. However, to comply with the above request reduced
depressurization rates were analyzed and compared with the full ADS
actuation. The alternate modes considered cause vessel pressure to traverse

|

the same pressure range in 1) depressurization case 1 (ranges from 6-10
minutes depending on plant size and ADS capacity) and 2) depressurization case
2 (ranges from 15-20 minutes). The case 2 depressurization bounds the
possible increase in depressurization time by producing an undesirably long
core uncovered time. The case 1 depressurization gives the results of an
intermediate depressurization. These modes are achieved by opening a reduced
number of relief valves. These blevdown rates are illustrated by Figure 1.

|
;

l

|
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II. Assumptions

The major assumptions used for the core cooling analysis are:

1. No high pressure cooling systems are available.

2. All low pressure ECC systems are available.
.

3. Assumptions as stated in NEDO-24708, Sect. 3.1.1.3,
" Justification of Analysis Methods"; which includes
the use of 1978 ANS Decay Heat (mean value).

III. Results

A. Vassel Integrity

The depress;rization events considered are full ADS blowdown and
blowdown over 10 and 20 minute intervals. The reactor vessel stresses
for these events are within the acceptance stress limits defined by ASME Code
Section III for emergency conditions (Level C). The core support structures

and other safety related internal components are also within applicable
emergency condition stresa limits.

The ADS operating conditions which affect fatigue usage of vessel or
core support structures are not significantly different for fast and slow
blowdown events. Specific calculations of fatigue usage are not required for
emergency conditions (Level C). However, available pressure vessel fatigue
analyses show the usage per event to be < 0.1 per full ADS event.

In summary, reactor vessel and core support structure integrity is
assured for the blowdown rates considered if an ADS event should occur, and
reduced rates of depressurization do not significantly decrease fatigue usage.

-4-
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B. Core Cooline Capability

Examination of the reduced depressurization rates under consideration
with respect to core cooling concerns shows that,

1. Vessel depressurization for a case 2 blowdown (15-20 minutes)
causes the core to be uncovered for a lengthy period of time

,

even assuming system initiation at the earliest reasonable
time.

2. Vessel depressurization for a case 1 blowdown (6-10 minutes),
when actuated at the sz=e level as the full ADS case, vill

result in less vessel inventory at the time of ECCS injection
and can result in longer periods of core uncovery.

3. Vessel depressurization for a case 1 blowdown (6-10 minutes)
when actuated considerably earlier than at the ADS initiation
setpoint can result in some improvement in core cooling.
However, the operator is required to act more quickly in these

(i.e. , within 1-6 minutes af ter the accident ). Thiscases
earlier depressurization also reduces the time available to
start high pressure system injection and hence to avoid the need
for manual depressurization. It also increases the frequency of
depressurization.

The results of the calculations are presented in Tables 1 through 4. They

show the total core uncovered time and remaining vessel inventory at the time
of low pressure ECCS injection. A discussion of these results follows in
Section IV.

I

i
I

(

l

l
i

|
|

|

I
!
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IV. Discussion
.

The results are based upon calculations performed with the assumptions
stated earlier using a representative BWR/3 and a BWR/6 to show consistency of
results across the product lines. The transients considered are an outside
stesmline break and a stuck-open relief valve. The ADS will depressuri:e the
vessel to the low pressure ECCS injection setpoint when no high pressure _

cooling systems are available. The depressurizations used are initiated at
different times based on the downcomer water level. The first initiation time
considered is when the water level is at the top of the active fuel which is
consistent with the origina.1 design for most plants and thus is the basis for
comparison. The second initiation time considered is the downcomer water
level of 34 feet from the bottom of the vessel which still provides the

operator with a reasonable time to attempt to start the high pressure
systems. The last initiation time considered is the high pressure make-up
system setpoint (Level 2 for BWR/6 and Level 1 for BWR/3) plus 60 seconds
which is the earliest time in which depressurization could be expected to
occur.

The core cooling criteria used in assessing the impact of a reduced
depressurization rate are:

1. Inventory in the core and lower plenum at the ti=e
of low pressure ECCS injection as predicted by the
SAFE model.

2. The total time which the top of the active fuel (TAF)
Iremains uncovered as predicted by the SAFE model.

The first criterion demonstrates the increased mass loss due to boiloff
for the longer blevdown, since mass loss due to flashing vill be independent
of the depressurization rate providing the boundary pressure values are the
same for all the rates. The second criterion is a measure of the resultant
core te=perature.

Ref. 1 NEDO-24703 " Additional information required for NRC Staff Generic
Report on Boiling Water Reactors", August ,1979.

-6-



Table I gives the results for a BWR/6 assuming an outside steamline break.
As the length of depressurization is increased the vessel inventory at the
time of ECCS injection decreases and the total core uncovered time increases.
Table 1 further shows that for actuation times based on higher water levels

(i.e., 34' and Level 2 + 60 seconds) longer depressurizations exhibit the same
trends. Further= ore, for any particular depressurization rate, raising the
actuation level increases the vessel inventory at ECCS injection and decreases
the total core uncovered time. However, this also decreases the time the
operator has available to try to get high pressure level control systems
working in order to avoid the need to depressurize.

Table 2 shows that these same results are exhibited for the case of a
stuck open relief valve. Table 3 shows the results for a BWR/3 assuming an
outside stea=line break. Examination of the table shows the same trends as
Table 1, and therefore the results are applicable to all product lines. Table
4 shows that these general trends are independent of the models used by
exhibiting the same trends for a BWR/3 using standard Appendix K licensing
assumptions.

!

|
|

|

l

|

|

|
|
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V. Conclusion
.

The cases considered show that no appreciable improvement can bn gained by
a slower depressurization based on core cooling considerations. A4

significantly slower depressurization rate will result in increased core
,

uncovered time. A moderate decrease in the depressurization rate necessitates
;

; an earlier actuation time resulting in less time available for operator action
~

to start high pressure ECCS without significant benefit to vessel fatigue
This will also result in an increased frequency of ADS actuation.usage.

Finally, it is of paramount importance to note that the ADS is not a
normal core cooling system; it is a backup for high pressure cooling systems
(feedwater, RCIC, HPCI/S). If ADS operation is ever required in a BWR, it
will be because core cooling is threatened. Since a full ADS blowdown is well

! within the design basis of the reactor pressure vessel and ADS is properly
designed to minimize the threat to core cooling, no change in the
depressurization rate is necessary.

i

.

l

|

|
| ,

t
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TABLE 1

RESULTS FOR BWR/6 0UTSIDE STEAMLINE BREAK
NO HIGH PRESSURE SYSTEMS AVAILABLE

.

LIQUID INVENTORY IN
DEPRESSURIZATION CORE CORE AND LOWER PLENUM

DEPRESSURIZATION INITIATION UNCOVERED AT LOW PRESSURE ECCS

CASE LEVEL TIME (SEC) TIME (SEC) INJECTION (LBS)

FULL ADS TAF* 1086 26 1.603 x 105
_

CASE 1 TAF 1086 117 1.528 x 105

CASE 1 34' 610.6 10 1.779 x 105

y) FULL ADS Level 2t 78.3 No Uncovery 1.993 x 105
+ 60 Sec.

CASE 1 Level 2 78.3 No Uncovery 1.937 x 105
+ 60 Sec.

CASE 2 Level 2 78.3 390 1.755 x 105
| + 60 Sec.

* TOP OF ACTIVE FUEL

THIGH PRESSURE INITIATION SETPOINT PLUS 60 SECON05

,



_ _ - _ _ _ - _ _ _ _ __ - _ _ . _ . _ _ _ _ _ . .__ - _ -.

. .

TABLE 2

RESULTS FOR BWR/6 STUCK-OPEN RELIEF VALVE
N0 HIGil PRESSURE SYSTEMS AVAILABLE

LIQUID INVENTORY IN
DEPRESSURIZATION CORE CORE AND LOWER PLENtM

DEPRESSURIZATION INITIATION UNCOVtRED AT LOW PRESSURE ECCS

CASE LEVEL TIME (SEC) TIME (SEC) INJECTION (LBS)

5
FULL ADS TAF* 642.6 No Uncovery 1.836 x 10

CASE 1 TAF 642.6 15 1.787 x 105

CASE 1 34' 391.8 No Uncovery 1.889 x 105

L CASE 1 Level 2 t 77.7 No Uncovery 1.961 x 105
? + 60 Sec.

* TOP OF ACTIVE FUEL

THIGH PRESSURE INITIATION SETPOINT PLUS 60 SECONDS

,



__ _ . _ - _ _ _

, -

TABLE 3

RESULTS FOR BWR/3 OUTSIDE STEAMLINE BREAK
N0 llIGH PRESSURE SYSTEMS AVAILABLE

LIQUID INVEH10RY IN
DEPRESSURIZATION CORE CORE AND LOWER PLENUM

DEPRESSURIZATION INITIATION UNC0VERED AT LOW PRESSURE ECCS
CASE LEVEL TIME (SEC) 11ME (SEC) INJECTION (LBS)

|

FULL ADS TAF* 1527.8 155 2.027 x 105

CASE 1 TAF 1527.8 170 1.975 x 105

CASE 1 34' 701.6 51 2.291 x 105

FULL ADS Level 1 1 364.4 No Uncovery 2.446 x 105,

:: + 60 Sec.
.

CASE 1 Level 1 364.4 10 2.394 x 105
+ 60 Sec.

\

* TOP OF ACTIVE FUEL

1HIGH PRESSURE INITIATION SETPOINT PLUS 60 SECONDS

.
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i TABLE 4
!

RESULTS FOR BWR/3 OUISIDE STEAMLINE BREAK
ON APPENDIX K ASSUMPTIONS WITH N0 HIGH PRESSURE SYSTEMS

!

LIQUID INVENTORY IN
DEPRESSURIZATION CORE CORE AND LOWER PLENDH

DEPRESSURIZATION INITIATION UNCOVERED AT LOW PRESSURE ECCS i
'

CASE LEVEL TIME (SEC) TIME (SEC) INJECTION (LBS)

5
FULL ADS TAF* 759.4 264 1.960 x 10

5
CASE 1 TAF 759.4 277 1.913 x 10

FULL ADS Level I t 145.6 175 2.210 x 105
+ 60 Sec.

b CASE 1 Level 1 145.6 191 2.165 x 105
' + 60 Sec.

i

i

>

* TOP OF ACTIVE FUEL

THIGH PRESSURE INITIATION SETPOINT PLUS 60 SECONDS
i

_ _ -



-

.

GENER AL $ ELECTRIC APPENDIX A
,

NUREG-0737 ITEM II.K.3.45

.

This report applies to the following plants, whose Owners participated in the
report's develop =ent.

Boston Edison Pilgrim 1

Carolina Power & Light Brunswick 1 & 2

Commonwealth Edison LaSalle 1 & 2, Dresden 2 & 3,
Quad Cities 1,2

Georgia Power Hatch 1 & 2

Iowa Electric Light & Power Duane Arnold

Jersey Central Power & Light Oyster Creek 1

Niagara Mohawk Power Nine Mile Point 1&2

Nebraska Public Power District Cooper

Northeast Utilities Millstone 1

Northern States Power Monticello

Philadelphia Electric Peach Bottom 2 & 3; Limerick 1 & 2

Power Authority of the State of New York Fitzpatrick

Tennessee Valley Authority Browns Ferry 1-3; Hartsville 1-4,
Phipps Bend 1 & 2

Vermont Yankee Nuclear Power Ver=ont Yankee

Detroit Edison Enrico Fermi 2

Long Island Lighting Shoreham

Mississippi Power & Light Grand Gulf 1 & 2

Pennsylvania Power & Light Susquehanna 1 & 2

Washington Public Power Supply System Hanford 2

Cleveland Electric Illuminating Perry 1 & 2

Houston Lighting & Power Allens Creek

Illinois Power Clinton Station 1 & 2
- Public Service of Oklahoma Black Fox 1 & 2

|

-13 -
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ENCLOSURE 16

i NUREG-0737 ITE:t III.A.2!

EMERGENCY PREPAREDNESS
i

Submittal of information required under this item will be -

made under a seperate cover letter. (Due Date 1/2/81)

I

,

!

.

h

1

|
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ENCLOSURE 17 !
!

NUREG-0737 ITEM III.D.3

DESCRIPTION OF IN* PLANT AIR 30RNE RADI0 IODINE

SAMPLING AND A'iALYSIS
, .

The in-plant airborne radioiodine portable sampling system
under accident conditions consists of a minimum of 22 low volume
air samplers. These samplers are all adapted to hold silver
zeolite cartridges.

The sample media to be used to select radioiodine over xenon
consists of 100 silver zeolite cartridges with an additional 100

more on order. Stock quantity of charcoal cartridges on site
is 1000 at all etzes. A flushing method and device to flush char-
coal cartridges and silver zeolite if necessary is available for
emergencies.

The flushing device consists of a holder for the cartridge,
a regulator, flow meter, industrial breathing air bottles, 50
feet of tygon tubing. The flushing method consists of placing
the cartridge in the holder and running the discharge tygon tubing
outside the room or into a hood exhaust. The sample will be
purged at 3 CFM (95* retention for iodine) with air until free
of most of its xenon.

The sample analysis equipment for radiciodine consists of
| 2 Ecberline SAM-2 dual channel analy:ers, 2 RD-22 Sodium Iodide

(TR) detectors with lead shields and counting shelfs. Both SAM-2'si

are set up for 364 KEV. One SAM-2 is located at the Emergency
' Operating Facility and one at the tenporary Technical Support

Center. Should a more suitable location be found, these instru-
ments will be relocated. The SAM-2's would only be used if the

,

| normal counting roca could not be used due to background and the
Ge-L1, Multi-Channel, and Computer could not be moved for some'

reason as planned to the Technical Support Center, the Emergency
Operating Facility, or other location.

Procedures have been written for the qquipment to determine
iodine concentrations. Associated training has been given on how
to use this equipment and procedures for all radiation protection
technicians and supervisors who would be involved in determining
radiciodine concentrations under emergency conditions.

|

1
|
,
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ENCLOSURE 18

NUREG 0737 ITEM III.D.3.4

CONTROL ROOM HABITABILITY

Attached as part of this enclosure is a report made in response '

to the questions of Attachment 1 of item III.D.3.4 of NUREG-0737.
The amounts of some items stored in the control room (e.g. food,
water, and KI tablets) are variable and are examples of typical
inventories. They should not be considered as committed minimums.
The necessity for and the appropriate valve for an established
minimum quantity of such items in the control room is under con-
sideration. Resolution of this question is expected by July 1, 1981.

i
(

!
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I
i RESPONSE TO

i

III.D.3.4, ATTACHMENT 1, INFORMATION REQUIRED FOR CONTROI.-R00M
. HABITABILITY EVALUATION

1 Control-room mode o,f operation, i.e., pressurization and filter;

i recirculation for radiological accident isolation or chloriae release -

Response: Pa?er to FSAR 6.4.1.2.2.<

; The system operates in the pressurization mode for radiological
events, and in the isolation mode for chlorine releases.

2 Control-room characteristics

(a) air volume control room
(b) control-room emergency zone (control room, critical files, kitchen,

washroom, computer room, etc.)

Response: As stated in FSAR 15.1.42.1.6.1.f, the net free volume
is 93,500 cubic feet. This includes the adjacent chart room, shift;

engineer's office, instrument and maintenance equipment area kitchen,
and toilet, all of which are serviced by the control room habitability

| system.

(c) control-room ventilation system schematic with normal and emergency
air-flow rates

Response: Refer to sheets 1 and 2 of FSAR Figure 9.4-1.
|

(d) infiltration leakage rate

Response: For the pressurization, there is no inleakage; refer,

to the first paragraph of FSAR 15.1.42.1.1. For the isolation
mode (for chlorine release), 60 cfm of contaminated air wasi

assumed to enter the isolated control room; refer to the last

; paragraph of FSAR 15.1.42.1.6.

(e) high efficiency particulate air (REPA) filter and charcoal adsorber
efficiencies

\

Response: The efficiencies and related REPA filter and charcoal'

filter characteristics are given in FSAR Table 6.4-1.

(f) closest distance between containment and air intake,

!

Response: The shortest horizontal distance from the vertical axis of
the primary containment to the control room air intake is approximatelyj

j 136 feet, generally west from the containment above the turbine building;
there is a drop of about 56 feet to the air inlet at elevation 185 feet.
Refer to Figure 1, attached.

;
!

!

!

I
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The direct bypass leakage is assumed to be
0.9% of the total containment leakage, as stated
in the Hatch Unit 2 FSAR. It is released to
the environ =ent directly with no holdup or-

filtration. The MISV leakage is quantified by
assuming that all four main steam lines leak at
the technical specification limit of 11.5 scfh.

Radioactivity leakage past the isolation valves*

could be released through the outboard MSIV stems
into the steam tunnel, or continue down the steam
lines to the stop valves and into the turbine
condenser complex. Leakage into the steam tunnel
is exhausted by the SGTS filtration system, thus
eliminating it as a bypass pathway. Leakage down
the steam lines is subject to platcout and delay
within the lines. Reference 1, Section 5.1.2,
discusses iodine removal rates which can be applied
to calculate plateout on the piping and turbine
condenser surfaces. Ele = ental and particulate
iodine DFs of over 100 can be calculated for s=all
travel distances and large travel times down the
steam lines, considering the small volu=es of
leakage which leak past the valves. A DF of 10 is
assumed for plateout and partitioning of iodine in
the steam lines, turbine, and condenser. It was
also assumed that the MSIV leakage is confined to
the steam line, turbine condenser volume complex
from which it will leak at 1% of the turbine condenser
volume per day. This leak rate and DF are consistent
with the assumptions used for the CRDA in SRP 15.4.9.
The volu=etric leakage from the condenser would be
approximately the sa=e as inleakage. Furthermore,
the MSIV leakage will be cooling and condensing as
it travels down the lines. Therefore, it is not

| anticipated that the turbine condenser volu=e would
j pressurice.

,

| The activity which enters the main control room may
i be the result of direct bypass leakage, MSIV leakage,

| or SGTS exhaust in the outside air. However, the
' exhaust from the SGTS can be neglected. The SCTS

has filter efficiencies of 95% and the release point

is a high stack so X/g values will be very small.|
'

Therefore, the resulting doses will be several orders
of magnitude lower than doses resulting from other
sources.

Atmospheric dispersion factors are based on Murphy's
model (Reference 2) as calculated in the Hatch Unit
2 FSAR. A ground level release is assumed from the

! reactor building to the control room intake. Use

i of Halitsky's model would be expected to give lower
| X/qs.
|
,
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(g) layout of control room, air intakes, containment building,
and chlorine, or other chemical storage facility with
dimensions.- .

Response: Refer to Figure 1 for the outside plan with dimensions.
-j .

(h) control-room shielding including radiation streaning from
penetrations, doors, ducts, stairways, etc.-

Response: Refer to Figure 12.3-14. New calculations have been
,

made which show that, using conservative assumptions and accepted |

analytical procedures, the whole body gamma dose received by
, any operator over a 30-day period will not exceed 1.5 Rem,
I well below the LOCA allowable of 5.0 Rem. A detailed description

of this calculation follows.

(1) General Licensing Consideration

i The Hatch Unit 1 plant and control room were
licensed on the basis that all containment leakage was
collected by the SGTS and released through the main

! stack. In 1975, NRC issued Regulatory Guide 1.96 on
the subject of MSIV Leakage Control Systems (LCS).
Regulatory Guide 1.96 indicated that operating plants
(Hatch Unit 1) may continue operation without an MSIV-LCS
unless recurring leakage indicates a significant problem.

' The requirements to show acceptable post LOCA doses in
the control room (NRC's letter of 5/7/80) result in the
need to reevaluate the DBA-LOCA and the subsequent
pathways, including Hatch Unit 1 MSIV leakage, for release
of radioactivity.,

(2) Methodology

The calculation is based on guidelines presented in SRP
6.4 and Regulatory Guide 1.3.

(A) Assumptions and Bases

Regulatory Guide 1.3 was used to determine activity
levels in the containment following a DBA-LOCA.
Specifically,100% of the noble gases and 25% of the
iodines in the core are assumed to be' released and
mixed instantaneously in the primary containment
free volume. Activity releases are based on a
containment leakage rate of 1.2% per day. The
majority of the containment leakage will be collected
in the reactor building and exhausted to the atmos-

| phere through the SGTS as an elevated release from
the main stack. However, there exist certain release
pathways from the containment which will bypass the
SGTS filters, specifically, direct bypass and main
steam isolation valve leakage.

i
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(3) Results

The radiological exposures to personnel occupying the control
room are presented in Table 1. All doses are within the..

SRP 6.4 and GDC 19 guidelines values.

Table 1: Post LOCA Doses (30 Day) to Control Room Occupants -

Dose Type Calculated Dose (Rem) Limit (Rem).

Thyroid 26.2 30
Whole Body 0.097 5
Beta Skin 1.70 30

(4) References

1. NUREG/CR-0009, " Technological Basis for Models of Spray
Washout of Airborne Cotaminants in Containment Vessels":
A. K. Posta, R. R. Sherry, P. S. Tam, October 1978.

2. K. G. Murphy and K. M. Compe, " Nuclear Power Plant
Control Room Ventilation System Design for Meeting
General Criterion 19," 13th AEC Air Cleaning Conference.

,

The above calculated whole body dose doas not include the direct
ga=ma streaming through the doorway nearest the containment (shown
on the upper left of Figure 12.3-14). This dose has been calculated
as 1.91 mr/hr; assuming the operator stood in the doorway for 24
hours a day for the full 30 days, this would add (1.91 x 24 x 30 f
1000 =) 1.375 Rem, for a total of (0.097 + 1.375 =) 1.47 Rem.

(1) automatic isolation capability-damper closing time, damper
leakage and area

Response: Refer to FSAR 15.1.42.1.6
Individual damper leakage is not measured; manufacturer's dataI

specifies less than 1 cfm for the worst damper known in the
system, at 0.125 inches v.g. (The pressure in the pressurization
mode.) As 60 cfm was used in the analyses, the calculation is
very conservative.

Overall leakage (dampers, doors, and all other paths) is
| periodically proven by test to be acceptable when the control room
I is pressurized for test.
!
,

| (j) chlorine detectors or toxic gas (local or remote)

|
Response: The location of chlorine detectorsis stated in FSAR
6.4.1.3. Instrument response times are given in FSAR 15.1.42.1.6.

(k) self-contained breathing apparatus availability (number)

| Response: Ten self-contained units are kept in the control room
( vith at least eight additional operable units on site.
i

!



..

.

.

.

(1) bottled air supply (hours supply)

PResponse: Thirty two spare bottles are kept in the control room,
and at least 38 more on site. Each bottle represents a minimum
of 30 minutes of use by one person.

.

(m) emergency food and potable water supply (how many days and
how many people)

Response: No food is presently stored in the control room.
However, no credible event would prevent supplying food, if
necessary, from outside within several hours. Essentially
unlimited potable water is available as long as the potable water
system pumps are operable. Should offsite power be lost for an
extended time, it would be necessary to bring water in also.

(n) control-room personnel capacity (normal and emergency)

Response: Normally, with both units in operation, there would be
ten people in the control room; refer to FSAR 13.1.2.3. During
emergencies, this number would increase, probably to a maximum
of 18, depending on specific conditions and requirements.

(o) potassium iodide drug supply

Response: No potassium iodide is stored in the control room.
However, at the present time 200 KI tablats are available on-
site.

3 Onsite storage of chlorine and other hazardous chemicals

(a) total amount and size of container

Reponse: As stated in FSAR 15.1.42.1.6., the maxi =um inventory
of chlorine will be sixteen containers, each with a capacity of
one ton. There is no significant amount of any other potentially
hazardous chemical.

(b) closest distance from control-room air intake

Response: As stated in FSAR 15.1.42.1.6.1.d, the approximate
distance from the chlorine storage building to the control room
air intake is 700 feet. In addition, the air intake is at elevation
185 feet; the chlorine is stored at grade, approximately 135 feet
elevation.

4 Offsite manufacturing, storage, or transportation facilities of
hazardous cheemials

(a) identify facilities within a 5-mile radius;
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(b) distance from control room
.-

(c) quantity of hazardous chemicals in one container

Response: As stated in FSAR Section 2.2, there are no industrial -

facilities of consequence within five miles of the plant.

(d) frequency of hazardous chemical transportation traffic
(Truck, rail, and barge)

Response: As stated in FSAR Section 2.2, there is no rail line
within 10 miles of the plant. There is no significant ship or
barge traffic on the Altamaha River at or upstream of the plant.

Highway U.S.1 passes about 3500 feet west of the plant; occasional
small quantities (i.e. , truck load) of various materials use this
route. However, the distance and small unit quantities preclude
this as a hazard to the plant.

5 Technical specifications (refer to standard technical specifications)

(a) chlorine detection system

Response: The chlorine detection system will be tested in accordance
with 3.3.6.7/4.3.6.7 of the standard technical specifications
(p. 3/4 3-58).

(b) control-room emergency filtration system including the capability
to maintain the control-room pressurination at 1/8-in water

i guage, verification of isolation by test signals and damper
| closure times, and filter testing requirements.

Response: The control room emergency filtration system will be
tested in accordance with 3/4.7.2 of the standard technical spec-
ifications. It should be noted, however, that the STS requires only
0.1 inches differential pressure in lieu of the 0.125 inchesi

indicated above. The Operator's commitment is to the STS value
of 0.1 inches.

|

-

|
!

|
|

e
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,6.4 HABITABILITY SYSTEMS,

c ' . . .
6.4.1 HABITABILITY SYSTEMS FUNCTIONAL DESIGN

This system was installed with Unit 1 and has been in operation since 1974. |44

The main control room habitability systems are designed to provide safety '

and comfort for operating personnel during normal operations and duringpostulated accident conditicns. These habitability systems for the main
control room include radiation shielding, charcoal filter systems, heating, ,

ventilation, and air-conditioning, storage capacity of food and water,
,

kitchen, sanitary facilities, and fire protection.

A discussion of the main control room systems that control the climatic
conditions existing within the main control room is found in Subsection9.4.1. Shielding considerations are discussed in Chapter 12. Main control
room habitability is discussed in Chapter 15.

The =ain control room habitability systems are designed to meet NRC General
Design Criteria 19, which is discussed in Section 3.1.

6.4.1.1 Safety Design Bases

The postulated accident conditions are defined, and the extenta.
of simultaneous occur'inces is discussed, in Chapter 15. The
radiologic parameters influencing habitability are the products

(- of release found in the atmosphere surrounding the main control
room.

b. The assumptions regarding the sources and amounts of radioactiv-
icy that surround the main control roce following various design
basis accidents are discussed in the applicable sections of
Chapter 15.

! Two accident modes of operation of the main control roce envi-c.
ronmental control system (MCRECS) are provided to minimize the
amount of radioactivity or chlorine entering the main control
room following an accident.' These modes provide either pressur- 32

ization or isolation of the main control room, depending on the
accident. In both cases, the main control room atmosphere is |32recirculated through the MCRECS emergency filters. 2E

: d. Following pestulated design basis accidents, the limitations of
main control room temperature, humidity, radioactivity concen-
trations, and concentrations of chlorine are as follows: '

! Parameter Maximum Allowed

Main control rocm temperature 76 F (dry bulb)
! Main control rocm humidity 50%!

p-
Radioactivity concentrations As stated in 10CFR50, App. A
Concentration of chlorine 1 ppa

\s.

taend. 44 '5/78
Amend. 32 2/77
Amend. 28 11/76,,

.__-_ ___ ___ _ _
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Noncombustible materials are used in construction and equipment as ./e.
much as possible. The quantity of combustible material such as
pa ar and other flammable supplies are kept to a minimum. The
plant operators receive training in fire fighting and, therefore,
someone trained in fire fighting will be on duty at all times.

.

The fire protection for the main control room is discussed in
Subsection 9.5.1. The fire protection for the MCRECS charcoal |28adsorbers is discussed in Subsection 6.4.,1.4.

f. Sufficient storage capacity for a 30-day supply of food and
water for two shif ts of operators is provided within the
boundary of the main control room habitability systems.

g. Kitchen and sanitary facilities are available for two shif ts of

operators for 30 days within the boundary of the main control
room habitability syatems.

6.4.1.2 System Description

The main control room environmental control (MCREC) system is shown schemat-
ically in Figure 9.4.1. Major system components and significant parameters
associated with each component are listed in Tables 6.4-1 and 9.4-1.

The MCREC system supplies heating, ventilation, and air-conditioning for tha g
main contrci room. The =ain control room is common for ENP-1 and HNP-2. The ')
principle equipment in the system includes:

Three 50-percent capacity air handling units with electrica.

heaters, cooling coils, and fans.

b. Two 100-percent capacity exhaust air fans.
'

Two banks of high-efficiency air filtration units consisting ofc.

a prefilter, high-efficiency particulate air (HEPA) filter, an
electric heater, a carbon absorber, and a second HEPA filter for
emergency treatment of recirculated air or cutside supply air.
Two filtration-unit booster fans are provided; one for each
filtration unit.

6.4.1.2.1 Normal Operation

Curing normal operation, two of the three air handling units recirculate the
main control room air to reduce the requirements for heating and cooling.
One of the two main control rcom exhaust fans is operated to exhaust approxi-
mately 2500 cfm to the reactor building vent plenum with the erkeup coming
from the outside air taken in at the control room ventilation system intake 28
located on the west wall of the control building (see Figure 9.4-1, Sheet 2,for the process flow rates).

The main control rocm is fully air conditioned and maintained at 76 F (dry N'bulb), 50 percent relative humidity in summer and 72 F (dry bulb), 50 percent ' ' ' '#'
relative humidity during vinter. Electric heaters are installed in the

Amend. 28 11/76
6.4-2
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g7., supply air ducts to previde heat as required within the main control room.
.; . A room thermostat regulates the temperature in the main control room. Sub-"' -

section 9.4.1 provides an additional discussion concerning temperature and
humidity control.

By balancing the exhaust and makeup flow rates the main control room is
normally maintained at a slightly positive pressure.with respect to the -

surrounding turbine building. The outside makeup air and recirculated air
pass through a dust filter before reaching the suction of the air handling
unit fans. The supply air is cooled or heated by the air handling units as
required'to =aintain the desired temperature. Should one of the two operat-
ing air handling units or the operating exhaust fan suffer a fan motor fail-

j ure. the standby unit fan will automatically start, the associated fan
dampers will reposition, and an alarm will be annunciated in the main control
room.

6.4.1.2.2 Accident Condition Operation

The main control rocm RVAC system is dasigned to assure habitability
following any of the design basis radiological accidents or the worst-case
chemical release accident.

To provide adequate operator protection in the unlikely event of 'one of
these accidents, two distinct accident modes of operation are included.
These modes are referred to as the isolation mode and the pressurization
mode.

C'. - The mode of syste= operatien following each of the accidents of concern is as
28

1

follcws:

a. LOCA Pressurization mode

b. Fuel-handling accident (FRA) Pressurization mode
'

c. Main steam line break (MSLB) Pressurf:ation modei

d. Centrol rod drop accident (CRDA) Pressuri:ation mode
32

e. Chlorinc accident Isolation mode|

!
~

1

| These accidents are discussed in detail in Chapter 15.
I
I

32
|

|
'

.

| ~

l s_ Amend. 32 2/77
| Amend. 28 11/76
!

6.4-3
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The accident modes operate as described below:
-

Isolation Mode '

Upon receipt of a high-chlorine concentration signal from the redundant
chlorine detectors located in the control room outside air intake plenum,
the following automatic functions will occur (see Figure 9.4-1):

Series redundant isolatica dampers F011 ar/ st"1 elose to prevent
.

a.
outside air from bypassing the charcra'. tilters

b. Outside air intake isolation damper JD11 <lc s to provide double
isolation to the MCRICS charcoal filt.e~ ;r.ains.

Control rocm restroom exhaust damper F019 and control rocm kitchenc.
exhaust damper F020 close.

*

.

d. Air-handling unit .alet isolation dampers F007A, B, and C from the
MCRICS charcoal filter trains open.

MCRICS charcoal filter recirculation inlet isolation dampers F014Ae.
and B open. 32

f. The operating control roce exhaust fan C0llA or B is stopped, and
the associated isolation damper F018A or B is closed.

Booster fan C012A or B, for charcoal filter train D004A or [I, starts28g.

to establish filtered recirculation of the control rocm environment.

The main control rocm would new be isolated from the outside air. Approxi-
mately 2500 cfm of the main control rocm accosphere is recirculated through
the charcoal filter train for cleanup. The nor=al air-handling units will
continue to recirculate approximately 28,000 cfm of the control room atmo-
sphere, including the charcoal filter train discharge.

Once initiated, the system will remain in the isolation mode until the high-
chlorine condition is no longer detected and the chlorine trip reset switchis manually reset.

Pressurization Mode

The pressuri:ation mode of operaticn is intended to protect the control roem
operators in the event of the following design basis radiological accidents:

a. LOCA

b. Fuel-handling accident 32

c. Main steam line break

d. Control red drop accident

e

Amend. 32 2/77 -

Amend. 28 11/76

6.4-4
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The following parameters are monitored to provide an initiating signal to the
MCREC system to establish the pressurization mode:

a. LOCA signal from Unit 1 or 2

b. Refueling floor high radiation frcm Unit 1 or 2
.

c. Main steam line high flow from Unit 1 or 2

d. Main steam line high radiation from Unit 1 or 2

e. Main control room air intake high radiation

Upon receipt of any one of the above initiating signals, the following auto-
matic functions will occur (see Figure 9.4-1):

a. Series redundant isolation dampers F011 and F012 close to prevent
outside air from bypassing the charcoal filters.

b. Roll filter bypass isolation damper F015 opens to provide a parallel
source of pressurization air from outside. 32

c. Control rocs restroom exhaust damper F019 and control room kitchen
exhaust damper F020 close.

d. Air-handling unit inlet isolation dampers F007A, B, and C from the

C, MCRECS charcoal filter trains open.

e. MCRECS charcoal filter recirculation inlet isolation dampers F014A
and B open.

f. The operating control room exhaust fan C0llA or B is stopped, and
the associated isolation damper F018A or 3 is closed.

g. MCRECS charcoal filter outside air inlet isolation dampers F013A and
3 open.

h. Booster fan C012A or B,for charcoal filter train D004A or B, starts
to establish filtered recirculation of the control room environment
and also pressurization of the control roem with filtered outside
air.

The main control room would now be positively pressurized with respect to tha
surrounding turbine building. The 400 cfm (approximately) of outside air
taken in at the normal ventilation intake on the west wall of the control
building is mixed with apprcximately 2100 cfm of main control roce air and is 28|32
passed through the charcoal absorber filter train for removal of airborne
radioactivity. The normal air-handling units will continue to recirculate
approximately 28,000 cfm. When the control room ventilation system is oper-
ating in the pressurization mode, entrance and exit from the control room are 40

,

only through the double doors (air-lock) that are shown in Figure 3.8-37.

_
Amend. 40 12/77
Amend. 32 2/77
A.,end. 28 11/76

6.4-4a |28
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6.4.1.3 Instrumentation Application
,

Differential pressure indicators are provided locally to measure the pressure '

drop across each filter element. The overall pressure drop across each fil-
ter train is measured and alarmed in the main control rocm on high differen-
tial pressure.

Each charcoal adsorber is provided with at least two temperature switches. -

Any one of the temperature switches can actuate an alarm in the main control
rocm when the filter temperature rises above a preset value.

The electric heating coils are controlled by a temperature control set at 150
F. In the recirculation mode the filters are supplied with a maximum of 76 F
dry bulb 50 percent RH air. Thus, in this mode, the charcoal adsorber is,

'

subject to less than 70 percent RH. Since the mode of operation using out-
side air through the filters is an operator option and does not have to be
used during periods of high outside humidity, the charcoal adsorber can then
be operated in an atmosphere of less than 70 percent RH without humidity con-

' trols.

Radiation and chlorine monitors are provided in the outside air intake duct.) 32
g Radiation monitors are also provided in the main control rocm. The monitors

sj' alarm in the main control room upon detection of high-radiation or high-
gg.)X: chlorine conditions.

Redundant differential pressure switches are provided which sense the differ-.

'

ential pressure between the main control rocm and the turbire building.
These switches alarm in the main control rocm on low differential pressure -)
when the MCRIC system is in the pressurization mode. 28

The instrumentation used to provide the initiating signals for control reem
32

pressurization are discussed in Subsections 7.2.2, 7.3.2, and 7.6.3.

6.4.1.4 Safety Evaluation

The shielding in the main control room is discussed in Chapter 12. The<

j shielding is designed for continuous occupancy during a LOCA and meets
General Design Criterion 19.

The MCREC system is designed with sufficient redundancy and separation of
active components to provide reliable operation under normal conditions and
to ensure operation under emergency conditions. Combined, the main control
rocm habitability systems provide maximum safety and comfart for operating
personnel during normal and postulated accident conditions. A failure analy-
sis of the MCRIC components is shown in Table 6.4-2.

An air lock has been provided for the control room to allow ingress / egress
32under emergency conditions (see Figure 3.8-37).

If under emergency conditions the air temperature near the carbon bed reaches
200 F, the heat detector water-spray control will activate and turn on the
deluge valve. At the time water spray comes on, the carbon drying heater
control system is deactivated and requires manual resetting. The fan is also

7
~

Amend. 32 2/77
Amend. 28 11/76

6.4-4b |28
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f' deactivated and the associated dampers are closed, thus isolating the filter.
When conditions permit, the water-spray system may be manually secured.

Radiological and toxicologic consequences of the various accidents described
'8above are discussed in detail in chapter 15. '

6.4.1.5 Tests and Inspections -

Preoperational and startup testing were performed on this system during the
! preoperational and startup testing of Unit 1 in 1974 Nor=al operational

surveillance is in accordance with the Unit 1 and Unit 2 Technical Specifica-
tions.

i
|

44

t

|

.

|

;

e

- Amend. 44 5/78
Amend. 28 11/76

<
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!

During Unit 2 startup testing, the control room ventilation system will be |44
tested by verifying that on an initiation test signal the system aucc=ati-|

cally switches into the pressurization mode of operation and maintains the
40|44control room at >0.1 in. w.g. pressure relative to the adjacent turbine

building. This test will be performed periodically according to the Techni-
cal Specifications.

I

l

l
i

;

!

;

|

l

':-

Amend. 44 5/78
Amend. 40 12/77

6.4-6
.

t- 4

. . - .



t.L% r. - - . . ~ . - - -- ~-- w - - _ - __ .

..

'

HNP-2
FSAR

h- TABLE 6.4-1

CONTROL ROOM ENVIRONMENTAL CONTROL SYSTEM
COMPONENT DESCRIPTION

.

A. Filter Trains
.

Nu=ber 2
Size, % capacity (each) 100
Type Multiple filters for

removal of particulates,
elemental iodine, organic
iodine and bromine from air

capacity, scfm (each) 2500

B. Charcoal Adsorbers (each train)

Number 1 bank
Type 2" tray
Capacity, sefm 2500
Media Impregnated charcoal
Efficiency, % 95 (min)
Relative humidity, % 70 (max)

( Residence time, sec 0.25 (min)
Ignition temperature range, F 662-752
Iodine desorption temperature range, F 250-300
Charcoal iodine loading (30 day accident 2.5 mg max iodine per gm

duration) of activated charcoal
Pressure drop, in wg 0.8
Particle size distribution (mesh) 12 x 20 (Per test method

' of ASTM 2862)
{

C. HEPA Filters (each train)

Number 2 banks
Type F.igh efficiency dry

| Capacity, sefm 2500
'

Media glass fibre
Efficiency, % 99.97 with 0.3 micron >

DOP smoke.

Pressure drop, clean, in. wg .6

D. Prefilters (each train)

| Number 1 bank
| Type Dry
! Capacity, sefm 2500

Media glass fibre
Efficiency, % 85 NES dust spot

k'_ Pressure drop, clean, in. wg .3

;

Sheet 1 of 2
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TABLE 6.4-1 (Cont'd)

E. Heaters (each train),

!

! Number 1
Type Electric -

i Rating, watts 526

F. Booster Fans (each train)

Number 1
Size, " capacity 100
Type Centrifugal

' Capacity, sefm 2500
Driva Direct

G. Air Handling Units are Discussed in Subsection 9.4.1.

H. Exhaust Air Fans are discussed in Subsection 9.4.1.
i

(~
I

1

!

!

i

|

:
I

e

'

_
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TABLE 6.4-2

MAIN CONTROL ROOM ENVIRONMENTAL CONTROL SYSTEM
FAILURE ANALYSIS

Component Malfunction Comments
-

A. Booster fan Failure of fan If the operating fan fails, the
resulting in resultant reduction of air flow
reduction of air

I actuates an alarm in the control
flow

'
'

room, automatically starts the
standby booster fan, and opens
the standby filter train isola-
tion valves.

B. Electric Heating Failure of the coil Maximum capacity of the
Coil control resulting electric treating coil is

in constant coil not sufficient to cause
operation da= age

Failure of the coil The coil is not essential to
or coil control operation of filter in LOCA
resulting in no heat emergency recirculation

mode.

C. MCREC filter Failure resulting High differential pressure *

train in high-differential across the filter train
pressure across the automatically actuates an
filter train alarm in the control room.

The defective filter train
is manually isolated and

|
the standby train is manu-
ally placed on service.

t

l

Failure resulting The defective, filter train
in high radiation is automatically isolated
at the discharge and the redundant filter

train is automatically placed
into operation upon receiving
a high radiation signal.

D. Charcoal adsorber - High temperature in Te perature sensors are
charcoal bed provided in each charcoal bed

to alarm in the control room
on rising charcoal temperature
and to automatically initiate
the deluge system.

E. Isolation Da:per Failure to close A series redundant damper 8

or failure to close will provide the required{ completely isolation.
|
,

Amend. 28 11/76
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TABLE 6.4-2 (Cont'd)

Component Malufunction Coc: cents

7. Operational Damper Failure to open A parallel redundant damper
28'

or failure to open provides a flow path for the
completely required operation.

G. Air Handling Units All postulated See Table 9.4-2.
and Exhaust Air failures
Fans

(
.

.

.

e

Amend. 28 11/76
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9.4 AIR CONDITIONTNG, HEATING, COOLING, AND VENTILATION SYSTEMSN -

9.4.1 MAIN CONTROL ROOM

9.4.1.1 Desien Bases
. -

9.4.1.1.1 Safety Design Bases

Ibe main control room environmental control (MCREC) system is designed:

a. With sufficient redundancy and separation of components to
provide reliable operation under normal conditions to ensure
operation under emergency conditions.

b. To provide purging capability for the removal of radioactive
and foreign material from the main control room environment.

9.4.1.1.2 Power Generation Design Bases

The control room air conditioning 'and filtration system is designed:

a. To provide an environment with controlled temperature and
humidity to ensure both the comfort and safety of the opera-
tors and the integrity of the main control room components.

b. To minimize the possibility of exhaust air recirculation into
the air intake, and

d. To detect and limit the introduction of radioactive material
and chlorine into the main control room.

.

9.4.1.2 System Description

The MCREC system is shown on Figure 9.4-1. Major system components and signifi-
cant para =eters associated with each component are listed in Table 9.4-1. Flow

]
rates for the various modes of operation are shown on Figure 9.4-1, Sheet 2.

18

The main control room is a shared facility divided into two adjacent open
I areas; one area serves Unit'1, and the other area serves Unit 2. Each area

has an independent air-conditioning system consisting of an air-handling unit,
condensing unit, electric heating coil, supply and return d,ucts, and room
thermostats. One con = en air-conditioning system serves as standby for
either area. .

I

Normally, two air-conditioning systems operate, i.e., one for each area. If
'

the fan in any cperating system fails, an alarm is annunciated in the main ;

|
control room and the standby system comes on automatically and serves the
area effected. The dampers cormally isolating the standby system from the -

operating systems are opened automatically. However, the standby air- |

conditioning system must be started manually if the failure of,,the active
system is due to the condensing unit or electric heating coil.

j%
)l

'

|
i

|

| Amend. 18 12/75
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There are two filter trains ~(described in detail in Section 6.4), with two
booster fans, to remove any airborne radioactivity from the main control
room environment. Each filter assembly is designed to serve both areas
When required, one filtre assembly is in use and the other is on standby.
If the fan motor in the operating assembly fails, the standby assembly
comes on automatically and an alarm is annunciated in the main control
room. Except for testing during normal operation, the filter assemblies
are not in use.

!

| The main control roca is protected from high radiation by pressurization (see
| Section 6.4). 28 32

Since chlorine is used in the treatment of the plant circulating water, as
described in Subsection 10.4.5 of the FSAR, redundant chlorine gas detectors
have been located in the main control room intake, which will cause automatic
isolation of the main control room in the event that chlorine gas is detected
(see Section 6.4). This action results in the recirculation of main control |32
room air similar to that which is caused by a high-radiation signal.

|

A signal from the chlorine detector located at the onsite liquid chlorine -

storage area vill also initiate an alarm in the main control room, thus
indicating abacr=al chlorine concentrations at the storage area and
simultaneously forewarning operating personnel of a potential chlorine
hazard.

,

When operated as above, the MCREC system will maintain the main control room
te=perature between 72 and 76 F, dry bulb, with outside air temperature
variations from 20 F to 95 F, dry bulb, and will also maintain the main
control room relative humidity at equal to or less than 50 percent.

For purging, the air-conditioning systems have the capability of meeting
50-percent supply and 100-percent exhaust air requirements of the control

The exhaust fan discharge is directed to the reactor building exhaustroom.

plenum. The flow rate is approximately 14,000 cfm for both supply and exhaust
| 39during purging.

9.4.1.3 Safetv Evaluation

A safety evaluation for the MCREC system filters is presented in Sub-
section 6.4.1.3. '

>

A discussion of =ain centrol room habitability during a DBA or chlorine
accident is presented in Section 15.1.

|
|

!
-

l
-

1 Amend. 39 11/77
Amend. 32 2/77
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i A failure analysis of the major system components is presented in Table 9.4-2.
\- A failure analysis for the control room filtration filters and fans is pre-

seated in Table 6.4-2. Additional information is provided in the response :o
question 020.10. |39

'

9.4.1.4 Tests and Inspections
. -

Preoperational and startup testing vere performed on this system during the
preoperational and startup testing of Unit 1 in 1974. Normal operational
surveillance is in accordance with the Unit 1 and Unit 2 Technical Specifica-
tions.

,

- - .

44
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" LE 9.4-1

CONTROL ROOM AIR CON' .IONING AND FILTRATION SYSTEM
.

!
CONPONENT DESCRIPTION

,

A. Air-Handling Units ~

Nueber
3

" Size, I capacity (each) 50
Type

Horizontal draw throughCapacity, scfm (each) 14,000
'

Heat-re=cval capacity, Btu /hr (each) 483,000
Motor,

l 15 hp, 550 Volts /60 Hz/3$
i B. Condensing Units
l

Number 3
Size, I capacity (each) 50
Compressor typet

Open, reciprocatingCo= pressor capacity, cons 40.2Motor 50 hp, 550 Volts /60 Hz/3C
Condenser cooling water flow, gpm (each) 120Cooling water source Plant service water

(,
C. Electric Heating Coils

Number
3Size, I capacity (each) 50

Rating each, kw 60-

D .' Exhaust Fans
.

Number 2
Type

Centrifugal with variable
~

inlet vane controlCapacity, scfm (each) 2550 to 14,000Motor 7 1/2 hp, 550 Volts /
60 Hz/34,

E. Booster Fans

Number
! 2

Type
CentrifugalCapacity, scfm (each) 2500

Motor 5 hp, 550 Volts /60 Hz/3$
F. Filter Trains are discussed in Section 6.4.

-

-

.
.

,

!

Sheet 1 of 1



,

i

l

.'

HNP-2
FSAR

TABLE 9.4-2

- CONTROL ROOM HVAC SYSTEMS FAILURE ANALYSIS

Component Malfunction Comments

Air-handling unit Failure of fan motor Overloadprotectiondevicetr[ps -a

motor and annunciates in the
main control room as well as
starting standby air-handling
unit. Low-flow switch on fan-

discharge will also alarm in the
main control room.

Reduced flow Low-flow switch on fan discharge
will alarm in the main control
room and automatically start the
standby air-handling unit.

Loss of refrigerat- Operators in main control room
ing unit will detect rise in room

te=perature and start the standby
air-handling unit.

(-
Loss of heating Operators in main control room
coils will notice drop in room

temperature and start the standby
air-handling unit.

Loss o5 airflow Low-flow switch will automatically
through heating shut off power to the coils to,

coils prevent burnout.

Booster fan Motor overload Overload protection device trips
motor. Low-flow switch on fan
discharge will alar = in the main
control room and automatically
start the standby booster
fan.

-

Reduced flow Low-flow switch on fan discharge
will alarm in the main control
rcom and auto =atically start
the standby booster fan.

Exhaust fan Motor overload Overload protection device trips
motor. Discharge damper will
close to isolate control room.~
Operator will start standby

. exhaust fan. .
,

(
'

/,

Sheet 1 of 2
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( TABLE 9.4-2 (Cont'd)

Component Malfunction Com=ents

Reduced flow Operators in the main control
room will sense the reduced -

flow and will start the standby
exhaust fan manually.

Da=pers Failure of dampers Dampers connecting the charcoal
filters to the outside fail open-

on loss of electrical power or
} operating air. This is the

desired position for main con-
trol room pressurization. The

I dampers are provided with seis-
| mic Category I air accumulators 32
| and receive power from the emer-

gency diesels to ensure that
they can be closed if isolatica
is required. Deuble damper iso-
lation is provided with all
other isolation dampers failing
closed.

C'
Dampers in the air-handling units

i
, fail open, thus ensuring that

operation of the air-handling

,
units is not restricted.

Power source Loss of offsite The HVAC equipcent in the cain
power control room is shifted to

i

l emergency diesel power.

Filter trains All postulated See Table.6.4-2.
| failures

!

.

.
.

-
.

g_ -' Amend. 32 2/77
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:. Regulatorv Specialist
- ,

The regulatory specialist is directly responsible to the superinten-
dent of plant engineering services for coordinating the overall

42i fire protection program at the plant. In addition, he serves as
OSRA specialist to assure compliance with the federal OSEA regula-
tions and as plant safety specialist coordinating all plant safety
functions. ,

The succession to responsibility for overall operation of the plant in the
event of absences, incapacitation of personnel, or other e=ergencies shall be
as follows:

a. Plant Manager |22

b. Assistant Plant Manager

c. Superintendent of Operations

d. Superintendent of Plant Engineering Services 29

e. Operations Supervisor

f. Shift Foreman

The Shift Foreman is responsible for the actual unit operation during his |29|35
assigned shift, as indicated in Subsection 13.1.2.3. In the event he is
incapacitated, the Senior Plant Operator will assume his responsibilities and
authorities until a licensed senior reactor operator is availabic.

13.1.2.3 shif t Crew Composition

HNP-1 and HNP-2 share a ec= mon control room. The ten-can operating crew for
35the two units, which includes six licensed operators, provides adequate con-

trol of plant operation during nor=al operation and sufficient manning to
handle e=ergency conditions. When either or both units are in the cold shut-
dcwn condition, it will not be necessary to l ave both a Plant operator and an
Assistant Plant Operator manning each unit. Figure 13.1-7 indicates shift
canning under all conditions. Each reactor unit is designed for one-man
operation from the control room. Systems essential to power generation that
require continuous operation are automatic and have control room supervision.
Process systems operate automatically following manual starting. Such sys-
tems have alarms to indicate =alfunctions and remote shutdown capability to
=inicize operater action beyond initial lineup and supervision of operation.
Figure 13.1-6 indicates which personnel will meet Nuclear Regulatory Commis-
sion license requirements.

Each unit has all required safety system indications and control in the con-
trol room so that in an energency situation it can be shut down safely by any
of the licensed operators on shift. Additionally, automatic and redundant
reactor protection and engineered safety features ensure safe plant shutdown,

'

without operator action under the most severe accident conditions. ''

)

Amend. 42 2/78
Amend. 35 7/77
Amend. 29 12/76
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Shift operating personnel are trained and qualified to implement radiation-

protection procedures, including routing and special radiation surveys using
-

portabl, radiation detectors, use of protective barriers and signs, use of
-

protective clothing and breathing apparatu4, performance of contamination
surveys, checks on radiation monitors, and limits of exposure rater and
accu =ulated dose.

. .

The initial operations personnel have extensive training and/or experience in
nuclear and conventional power operation and will be engaged in a continual
retraining program to ensure the continued safe and efficient operation of
the plant. Before assuming their responsibilities, replacement personnel
will have the same minimum qualifications as the initial operations personne*~.

) During periods of increased activity such as refueling, startup af ter a shut-
down of long duration, or special testing, additional operating personael
will be assigned to aug=ent the normal crew as required. Similarly, the
shift organization during initial testing and startup is basically the same
as the normal operating organization but is supplemented as necessary during
this period. Georgia Power Company General Office personnel will be available
to provide technical direction and assistance during this period.

A licensed operater (Reactor Operator or Senior Reactor Operator) will be in
the control room for each unit in which there is nuclear fuel in the reactor.
A Senior Reactor Operator (SRO) will be onsite for each unit in which nuclear
fuel is in the reactor. Two licensed operators per unit will be in the con- 29
trol room for each reactor which is not in a cold shutdown condition (see
Figure 13.1-7).

One member of each shif t crew will be qualified and designated to i=plement
radiation control procedures. In the event that any member of a mini =um
shif t crew is absent or incapacitated due to illness or injury, a qualified
replacement will be designated to report onsite immediately.

A Senior Reactor Operator with no other concurrent operational duties will
directly supervise irradiated fuel handling and transfer activities and all,

l fuel assembly transfers to or from the reactor vessel.

13.1.3. QUALIFICATION REQUIREMENTS FOR NUCLEAR PLANT PERSONNEL

The following qualification requirements will be met or exceeded by the mini-
=um plant operating staf f. There may be instances where additional service-
men or technicians will be used to supplement the normal staff and do not
meet these qualifications. The minimum operating staff will be required to

j obtain and maintain qualification standards equal to or better than those
specified in ANSI N18.1-1971, Standard for Selection and Training of Person-,

. nel for Nuclear Power Plants. The personnel selection and training program
| ensures fulfillment of these qualification requirements and also satisfiec
j t'ae Commission's Regulatory Guide 1.8 (March 1971), Personnel Selection anc
i Training. Specific minimum qualifications for all those employees identified

in Subsection 13.1.2 are given below. The minimum number of individuals in
l

2'each classification is given in Figure 13.1-6. Minimum qualification '

requirecents need be met only by the numbrr so indicated.,

s

Amend. 29 12/76
Amend. 22 5/76
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15.1.42 CONTROL ROOM UNINEABITAEILITY ~

)
The =ain control rec = (MCR) is continuously occupied by qualified operating
personnel. As discussed in Section 6.4, the MCR is habitable under antici-
pated operatlenal occurrences as well as design basis accidents.

15.1.42. 1 Identificatien of causes
_

15.1.42.1.1 Eigh Radiation

The =ain control rec = shielding and EVAC syste= provide a design that ensures
control rec = habitability throughout any design basis radiolcgical accident.

| The EVAC syste= is designed to shif t autocatically to the pressurizatien mode
to prevent infiltration of contaminated air into the control roo= should any
one of a nu=ber of high-radiation signals be received (see Section 6.4 for
details on the initiating para =eters). In the pressurization = ode, the con- 32
trol roc = is positively pressurized with respect to the surrounding turbine

~~ building by taking in approx 1=ately 400 cf: of outside air through one of the
redundant control roc = charcoal filter trains. The control room normal air-
handling units re=ain operable during accidean conditions to provide air con- 28
ditioning.

The operation of the =ain control roc = HVAC syste= is discussed in more
detail in Section 6.4 and Subsection 9.4.1.

The radiological doses to =ain control roc = personnel as a result of the
various design basis tecidents discussed in Subsections 15.1.38 through .

15.1.41 are su==arized in Table 15.1-44. In all cases, the doses are within |32the li=its of 10CFR50, Appendix A, General Design Criterion 19.

15.1.42.1.2 Failure of the Main Control Roc = Environ = ental Control CHCREC)
^

Syste=
,

ihe MCREC syste=, described in Subsection 9.4.1, is composed of three
independent, physically isolated, 50 percent capacity subsyste=s. The MCREC;

| syste= is designed in accordance with seis=ic Category I recuire=ents and is
designed to retain full design capacity despite a single active failure.I

|

| 15.1.42.1.3 Fires in the Main Control Room

The MCR is designed and operated under require =ents to =ini=ize the
likelihood that a fire =ight originate in the MCR. Severe li=itations are

, placed on co=bustible =aterials in the MCR. Ther=al and electric insulation
| has been chosen to mini =ize fla=e spread, s=oke, and noxious gas production

(refer to Subsection 9.5.1). Therefore, it is extre=ely i= probable that a,

fire could spread or co=prc=ise MCR habitability.'

.

i

,

|
- -

.

I }

! A=end. 32 2/77
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The MCR fire protection system is described in Subsection 9.5.1. It is
composed of detectors and an assortment of dry chemical and carbon dioxide
extinguishers. The MCR habitability system provides for rapid smoke clearingthrough the ventilation system. Self-contained breathing devices are
available should they be required due to smoke conditions. .

39
~

Even in the unlikely event of an Underwriters La'boratory Class A fire, the
.

MCR operators can quickly extinguish the fire and main control room
evacuation should not be necessary. The results of an analysis that indi- 39cates that MCR personnel vill not be adversely affected by the toxic fumes
of the fire extinguishing agents and the products of combustion due to a
fire in the MCR are provided in the response to question 020.13.

(

.

.

.
-

.

.

[
-

-
.
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Amend. 28 11/76

15.1-121a 28,

--



. _ _ _ _

.

.

ENP-2
FSAR

The MCR s=cke detection syste= is a network of 36 ionization detectors which
for= a shared syste= covering both the Unit 1 and 2 areas of the control roo=. |36
MUR r=cke detectica is ' effected by these detectors which actuate an audio--
visual alar = on the Unit 1 MCR panel E11-P653 and register supervisory alar =
signals on the audiovisual f h n-annunciator panel in the Unit 1 MCR.

15.1.42.1.4 Fires External to the Main Control Roo: .

Tha MCR occupies one floor of the centrol building. The adjacent floors,
both above and belev, are isolated by fire barriers. The ventilation syste=

36
for the MCR is isolated fro and independent of the ventilation syste= for the

| cable spreading room. Cable and other penetrations into the MCR incorporate
s=oke and fire stops. The fire protection and suppression systa= for the
cable spreading roo= is described in Subsection 9.5.1 and is designed to con-

36
fine and extinguish fires originating in the cable spreading r oo=. The other
floors of the centrol building also incorporate provisions fvr fire suppres-
sien and control as described in Subsection 9.5.1.

A fire external to the MCR ight introduce s=oke and heat into the MCR
through the MCRIC syste= outside air intake. There is no s=oke detector in
tha outside air intake duct. Ecvever, upon s=oke reaching the =ain control
roe =, the operator would become aware and would =anually isolate the main .

control rec =. The MCR re=ains habitable by the full operating crew in the
isolation = ode-for at least 200 hours, an interval li=1ted by the buildup
of carbon dioxide. Therefore, it is extremely improbable that a fire
external to the MCR will require MCR evacuation.

15.1.42.1.5 Pipe Rupture in the Fire Protection Systen

The carben dioxide storage unit, located outside the cable spreading roo=, is
designed for a pressura of 363 psi. The working pressure is 300 psi. The
storage unit is =anufactured and tested in ec=pliance with ASME Code for
Unfired Pressure Vessel 1. Safety / relief valves (2) are set at 357 psi. An
audible alar = is set to sound at 325 psi. This unit is designed to ec= ply
with part 1910-Occupational Safety and Health Standards. The storage unit ist

located inside the control building on floor elevation 147' and contains
26,000 lbs. of CO2, the total energy released in an isentropic expansion of

8liquid CO2 to at=os ;heric pressure is 3.15 x 10 ft. lbs. The storage unit
io separated fro = any safety related equip =ent by a valled enclosure, is
constructed of steel with a steel outer centainer and insulation between and
has a =ini=u= shell thickness of 31/32 in. and =ini=u= head thickness of
13/16 in. The design te=perature 11=its are -20 F,to 650 F vith a nor=al
epsrating te=perature of 0 F. Additionally, the unit is hydrostatically

i

I tested at 550 psi. Pressure is controlled by a refrigeration unit, and over
pressurization is prevented by two safety / relief valves. The possibility of
en explosion is not seen since CO2 is a stable ec= pound. For these reasons

,

; no =echanis=s of vessel rupture are postulated and only a break of the
| largest line (6"), leading fro- the unit, is considered. The calculated
| overturning o=ent is 1 7 x 10 in.-lb. Since it would take an overturninIg0

! =c=ent in excess of 10' in.-lb. to overturn the unit, it is concluded that a

break of the largest line could not =ove or overturn it.
,

A pressure transient analysis was perfor=ed for the case of the 6" line _-

| rupture. The 6" line is a seven (7') foot standpipe which extends to near

A=end. 36 8/77
,
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the bottom of the tank. Following the postulated break, two phase flow will
result with a maximum estimated blowdown rate of 500 lb/sec. At the pipe exit
it is conservatively extimated that 50 percent of the liquid CO has flashed
to gas.

~

The CO2 tank room has an estimated free volume of 21,000 f t. and the
li=iting structural ele =ents (concrete block walls) have a design basis of ,

50 pounds per square foot (psf) differential pressure, although these walls
j are esti=ated to be capable of withstanding about two to four times this
| pressure differential. The CO2 tank room is separated from the cable

spreading roo= by a vall with nor= ally-closed fire doors. Assu=ing that the
blowdown rate is constant until the tank empties, the transient analysis
indicated a require =ent of 13 ft2 of vent area out of the CO2 tank room in
order to limit the differential pressure to less than 50 psf. The required
vent area will be provided in the ceiling of the tank room which leads to the
ENP-1 turbine deck. The effectively infinite volume of the turbine deck
precludes a pressure proble=. Further= ore, the separation of the CO2 tank

!
room fro = the main control room and the turbine deck from the control room is
such that no CO2 will reach the control roon. The control room air intake is
located on the west wall of the turbine building and the turbine buildingi

ventilation exhaust is through the reactor building vent stack east of the,

i turbine building.

In the event of a fire in the cable spreading roo= and concurrent discharge
of 97 liquid CO2 at a rate of 44 lb/sec. (syste= design flow), the current

( ventilation syste= exhaust ducting would provide enough vent area to maintain
the differential pressure below 50 psf. The cable duct seals leading to thes.

cain control room are designed to withstand pressure substantially greater
than the resultant pressure, and the cable spreading room has a separate
ventilation system, thus precluding the entrance of CO2 into the main control
rec =.

15.1.42.1.6 Hazardous Chemical Release

Chlorine is the only hazardous chemical stored onsite. Chlorine is utilized
i to treat the circulating water system and service water syste=. The chlorine
! is stored in one-ton containers in a 64' x 48' building located near the

circulating water flu =e as shown in Figure 15.1-30. A maximum of two one-ton |28containers are connected to.the discharge header at one ti=e. The liquid
chlorine is vaporized by a skid-mounted vaporizer and piped to the treat =ent
points. Gaseous chlorine is piped to the intake structure and a chlorine

| solution is piped to the circulating water system as shown in Figure 15.1-31. |28

The maximum inventory of chlorine that will be on hand ata.

any one time will be sixteen one-ton containers.

! b. One con cylinders will be used for the storage of liquid
chlorine (Cl ) on site. The frequency of delivery will of -2
course depend on demand; however, the maximum demand has

~ been determined to be 1200 lb/ day; therefore, based on the
| f ability of a truck to haul 12 one-ton cylinders, one( delivery per week by truck would suffice.

Amend. 28 11/76

15.1-123

, i

m



--
- - - - -. -- . . . . . - - . - -

.

HNP-2
FSAR

s

)
Transportatien of chlorine to the site will be handled by ac.
licensed carrier in accordance with required DOT (and/or
ICC) regulations. The plant personnel e= ployed for handling

. and storage of chlorine will be trained in these practices
(e.g., replace =ent of a defective header valve). Storage,
handling, and utilization syste=s are of proven design, ,

having been used successfully over the years at Georgia
Power Co=pany generating facilities. The containers are of
welded steel construction confor=ing; to ICC specifications
and regulations.

The chlorine syste= has been designed to eli=inate the potential fire
The building roof and exterior walls are of- metal construction andsources.

the floor and interior walls are concrete. The cor.cainer storage roo=
contains only the container racks and an electric hoist. The skid-=ounted
vapori:er has no co=bustible =aterial. Additientily, chlorine gas or liquid
is non-explosive and non-fla= cable. No fla==abt.e =aterials will be stored in
the building, thus, fire hazards have been =ini=ized in design. The chlorine
building is =onitored and an alar = is annunciated locally in case of chlorine
leakage.

.

An overhead electric hoist is used to convey the one-ton containers from a
transport truck into the chlorine building and fro = one location in the
building to another. A special lifting bea= grips the cri= ped container ends
for positive coupling. This tve-ton capacity hoist has a design safety
=argin of five. The chlorine containers are supported just off the floor to
=ini=1:e the lifting height for moving containers in the building. Thus, the
potential for a handling accident is =ini=1:ed by utilizing a higher capacity
hoist and lok container supports.

In order to assure that the main control rec = (MCR) is continuously habitable
under adverse co=binations of =eteorological conditions and an accidental
chlorine release, a conservative licensing basis evaluation of chlorine
concentrations in the MCR atmosphere following such an accident is presented

; here. Appropriate assu=ptions fro: Regulatory Guide 1.78 (June,1974), are
incorporated in the analysis.

Redundant chlorine detectors are located at the onsite liquid chlorine
storage area, which will generate an alar = signal in the MCR in the event of
a chlorine accident, thus indicating abnor=al airborne chlorine concentrations
at the storage area and st=ultaneously forewarning the control roo= personnel
of a potential chlorine hazard.

The air intake ducting to the MCR is fitted with chlorine =enitors which
have a sensitivity of lpp= of chlorine (by volu=e) in air for detection.
The =onitor response times are specified below.

Chlorine Concentration. Monitor Response Time for Genera-
at the Monitor (pp=) tion of Alar = Signal (sec)

1 < 20
2 < 10

_,

5 < 5

15.1-124
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It is assu=ed that during the postulated chlorine accident in the chlorine
building, 2 tons of chlorine are released. This is the =axi=u= a=ount of
chlorine contained in 2 cylinders headered together at one ti=e. Twenty-five
percent of the total release is assu=ed to flash to gas which is instantly
released as a puff fro the building. The re=aining 75 percent is assu=ed to -

form a pool of area 149 =2 (area of the chlorine storage room floor) frc=
where it evaporates to the atmosphere over an extended period of c1=e. It is
esti=ated that with five percentile site =eteorology the chlorine concentra-
tion (caused fro: initial puff release) at the =enitor at the control roo:
air intake vill rise from 1 pp= to 5 pp= in less than 3 seconds. Since the,

response ti=e of the chlorine monitors at the intake is less than 5 seconds
'

5 pp= concentration, an effective =onitor response ti=e of 7 seconds isat

| used in the analysis. At this ti=e an alar = signal of abnor:al chlorine
i

concentration at the air intake vill be received in the control roo=. Thel

two isolation valves in the air-intake ducting, located downstream of the
chlorine =enitors, will aute=atically close within 5 seconds after generation
of the alar = signal. The transport ti=e fro = the monitor location to the
first isolation valve is 7 seconds at the air-intake flow rate of 3000 cf=.
Therefore, only that a=ount of chlorine which passes the =enitor up to
2 seconds prior to the alar = signal will =ake its way into the MCR from the
air-intake before the closure of the isolation valves. Si=ultaneous with the
closure of the isolation valves and auto =atically, the MCR nor=al ventilation
supply and exhaust fans are shut devn and recirculation of the control roo=
air is initiated.

After the closure of the it,olation valves no additional chlorine will be
added to the MCR from the air-intake location. However, an inleakage of
60 cf: of conta=inated air fro = the turbine building atmosphere into the
isolated MCR is used in the analysis. The 60 cf inleakage is the
calculated rate of infiltration into the MCR through the door-seals assuming
a pressure difference of 1/8" W.G. between the turbine building at=osphere
and the MCR. Because of dilution of chlorine in the co=bined free vole =e of
the turbine buildings of Unit 1 and Unit 2 before its infiltration into MCR,
the chlorine concentration in the MCR is calculated to oc low.

15.1.42.1.6.1 Assumptions and Para =eters

The following assu=ptions ahd parameters were used in the chlorine analyses:

Two cons of chlorine are released accidentally in thea.

chlorine building, of which 25 percent is instantly
released to the environ =ent as a puff, and the re=aining
75 percent of the chlorine is spilled over the floor of
the storage room fro = where it is continuously released to
the environ =ent. (Floor area - 149 ='). The roof is
assu=ed to have burst off during the accident.

b. Onsite five percentile meteorology is Pasquill's stability
- Class F with wind speed = 0.62 =/see

,

I
The wind blows directly from the chlorine storage area-

c.

toward the MCR air-intake.

15.1-125
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'}d. The distance f, rom the location of the release to the MCR
| air-intake = 700 f t (214 m) -

The cross sectional area of the turbine building complex~
e.

= 5549 m2,

f. MCR net free volume = 93,500 ft3 (2648 m ).

g. MCR ventilation air intake rate = 3,000 cfm (1.41 m /sec).

h. The MCR is isolated by the alarm signal from the chlorine
monitors located at the air-intake as described earlier
and remains isolated throughout the duration of the
accident.

1. After isolation of the MCR, the only way chlorine gets
inta the 1:ain control room is by inleakage of 60 cfm

3
(0.0283 m /s e) of cor.ta=1nated air from the turbine
building a mso here asauming 1/8" W.G. of pressure
difference.

.

j. The flow rate of outside contaminated air into the turbine
building is 55,000 cfm (25.95 =3/sec) of which 30,000 cfm
is into the turbine building of Unit 1 and 25,000 cfm is
into the turbine building of Unit 2.

}
k. Chlorine drawn into the turbine building mixes with the

combinedfreevolumeofthetwointerconnectedtugbingbuildings. 5The net combined free volume = 9 x 10 ft
3),(2.548 x 10 3

1. Three alternative cases of atmospheric dilution models for
calculation of chlorine concentrations in the MCR are used.
In all cases the release is considered to be at ground
level in the chlorine storage area.

1. Case A Turbine building complex wake effect is taken
into consideration for dilution at the MCR
intake location. The MCR air intake location
is treated as a ground level receptor.

2. Case B No credit is taken for turbine building
complex wake effect. The MCR air intake
location is treated as a ground level
receptor.

,

3. Case C No credit.is taken for turbine building-
complex wake effect. The MCR air inct,ke
location is treated as an elevated recept'or:
elevation above ground = 50 ft ( 15 m) .

.

}
_

0
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m. Diffusion equations:

1.
-

For grcund level puff release the equation is the same
as given in Regulatory Cufde 1.78 (June,1974)
Appendix B.

2. For ground level continuous release the equat ton is '

the standard Caussian plume diffusion equatica.

3. For the building wake effect the diffusion equation is

x = {$
'

where x = concentration, g/m

K = concentration coefficient (K = 2 is used)

A = projected area of the structure, m

V = wind speed, m/sec

Q = release rate of chlorine at an interstage
line of building wake and open atmosphere,
g/sec

{ 15.1.42.1.6.2 Results and Discussion

Graphical representations of chlorine concentrations (vs. ti=e? inside the
MCR are given in Figures 15.1-32 through 15.1-34 for the cases A, B, and C |28
of assu=ption 1. As can be seen from the graphs, the chlorine concentration
in the MCR at 2 minutes af ter the alarm signal is:

.039 ppm for case A

.551 pru for case B

.028 ppm for case C , -

For each of the cases A, B, C, there is no peak in the chlorine concentration
in the MCR within the 2 minutes time under discussion. The above stated
concentrations are well below 15 ppm which is the toxicity limit for chlorine
for hu=an tolerance for a period of exposure of 30 minutes. The two-minute
ti=e following the alarm signal is considered sufficien time for a trained
opera - to put a self-contained breathing apparatus in:o operation.

Self-contained breathing apparatus for use over extended periods of ti=e (at
least 6 hours) will be readily available to the main control room personnel.
Sufficient breathirg apparatus is provided to allow one spare per every three
required.

-
.

-
...

. .
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( TABLE 15.1-44

, MAIN CCNTROL ROOM POST-ACCIDENT DOSES TO AN OPERATOR

- Dose (rem) After Exposure of
Accident

8 Hours | 24 Hours
|-.

30 Days
!

1. LOCA |
| Thyroid 1.00E+01 1.70E+01 2.82E+01
| S-skin -1.29E+00 2.00E+00 2.69E+00'

T.B. Ga==a 1.80E-01 2.63E-01 3.70E-01,

32

2. Fuel-handling Accident
Thyroid 2.93E-02 2.93E-02 NA( }

NA( }}
S-skin 4.43E-02 4.98E-02

NA(T.B. Ga==a 4.49E-03 5.03E-03 gg,

3. Control Rod Drop Accident
Thyroid 1.82E-02 3.78E-02 1.09E-01
S-skin 3.99E-02 7.88E-02 1.22E-01
T.B. G=- a 5.56E-03 1.01E-02 1.44E-02(

1 4 Main Stea= Line Break *

| l
Accident

Thyroid 1.3SE+00(2) NA(2) NA(g))
,

2

2)
NA(2)

2)S-skin 2.51E-03 NAg) )T.B. Ca==a 6.67E-04 NA NA
. -

|

_

| (1) Duratien of the accident is 24 hours.
(2) Duration of the accident is 2 hours.

l

l

i

i

- .

,

-
.

|| -

-
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c.HLORINE CONCENTRATION INSIDE THE CONTROL ROOM (ppm)
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2.2 NEARBY INDUSTRJAL, TRANSPORTATION, AND MILITARY FACILITIES

2.2.1 LOCATIONS AND ROUTES

Figure 2.0-1 is a map of the site area showing the location of transportation
routes and a pipeline.

2.2.2 DESCRIPTIONS
'

2.2.2.1 Description of Facilities

Within a 5-mile radius of ENP-2, there are no manufacturing plants, chemical
plants, refineries, storage facilities, mining and quarrying operations,
military bases, missile sites, transportation facilities, oil and gas wells,
or underground gas storage facilities. Also, there are no known military
firing or be=bing ranges or aircraft low-level flight holding or landing
patterns near the site area. There is truck traffic on U. S. Highway No. 1,
which passes about 3,500 feet west of the plant buildings. The nearest rail-
road passes about 10 miles southwest of the site. A spur line has been
constructed to the site.

2.2.2.2 Description of Products and Materials

The cargo most frequently transported near the plant would be longleaf anil
slash pine logs harvested from managed forest areas for pulpwood. There
are no records available from either state or federal sources concerning
the nature and quantities of potentially hazardous and/or explosive mate::ial
that might be transported along U. S. Highway 1 in the vicinity of the plant
site. Also, there are no apparent factors that should cause shipments along
this route to differ significantly from shipments along any other federal
highway. Since U. S. Highway 1 is a federal highway, it would be reasonable
to assume that shipments of hazardous and/or explosive materials along it
would conform to applicable federal and state regulations.

2.2.2.3 Pipelines

A Southern Natural Gas Company pipeline is located within approximately
4-1/2 miles of ENP-2 as shown on Figure 2.2-1. The pipeline, which was
designed for 1200-psi operation carries natural gas at an operating pres-
sure of 800 psi. The 12-3/4-inch-0D pipe ranges in wall thickness fromi

0.219 inch to 0.500 inch and in minimum yield strength from 35,000 psi to
52,000 psi. The pipeline was constructed in 1964 and is buried at a minimum
depth of 30 inches. Figure 2.2-1 shows the location with respect to HNP-2
of ASA 600 #M&J M3 12-inch gate valves that can be used as isolation valves
in the pipeline. The pipeline is not used for storage of gas at higher than
normal pressure. The Southern Natural Gas Company does not anticipate using
the pipeline to carry a product other than natural gas.

2.2.2.4 Waterways

There is no commercial traffic on the Altamaha River in the site region,
g' Deen's Landing, a com=ercial launching facility for small boats, is located y
y, slightly over a mile upstream from the plant (see Figure 2.2-1).

2.2-1 Amend. 18 12/75
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2.2.2.5 Airports

The nearest airport with scheduled passenger service is in Waycross,' Georgia,
about 48 miles south of ENP-2. There are small cunicipal fields not used
for scheduled ce=mercial service at Baxley, about 13 miles south; Hazlehurst,

I about 16 miles southwest; Vidalia, about 20 miles north; and Alma, about 28 .

; miles south.

2.2.2.6 Projections of Industrial Crowth
-

The area within 5 miles of ENP-2 is largely rural, with most of the land
being used for either residential or agricultural purposes. Much of the

i north-south vehicular tr.tffic that traveled U. S. 1 in years past new moves
along federal interstate highways. Other than th= development of several
trailer parks to acco=modate the influx of constrs : tion workers associated
with ENP, this area has remained relatively stable over the last several

! years and shows no tendencies toward any drastic changes in the foreseeable
future.

;

i 2.2.3 EVALUATION OF POTENTIAL ACCIDENTS

2.2.3.1 Determination of Design Basis Events
,

The accident categories discussed below consider the potential for accidents
at other facilities or transportation routes affecting ENP-2.

,)
a. Explosions -

( There are no known facilities or activities within a 5-mile

|
radius of ENP where the process, storage, or use of high explo-
sives, munitions, chemicals, or liquid and gaseous fuels would,

create the potential for accidental detonations that would pose
a threat to ENP-2.

,

|

| Transportation routes within the 5-mile radius include the
Altamaha River, a Southern Natural Gas Company pipeline, and the
road system, principally U. S. 1. Traffic on the Altamaha
River in the vicinity of ENP is not of a nature that would create
the potential for accidental detonations that would pose a threat
to ENP-2. The Southern Natural Gas Company pipeline is approxi-

! =ately 4-1/2 miles from HNP-2 and is sufficiently distant that
potential detonations would not affect ENP-2. U. S. 1 passes
approxi=ately 3,400 feet west of the ENP-2 plant structures.
Accidents involving possible detonation of materials or cargoes
in transit on the highway would be sufficiently distant that
ENP-2 would not be affected.

!
*

b. Fla=mable Vapor Clouds (Delayed Ignition)

Accidental releases of flammable liquids or vapors that would
result in the for=ation of unconfined vapor clouds from locations
outside the 5-mile radius of ENP should be sufficiently dispersed, j

.

'

2.2-2
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f.
~ even ut. der the most adverse meteorological conditions, so that

the concentration by the time the cloud reaches HNP-2 is below
the fla=mable point. The natural-gas pipeline, lik twise, is
sufficiently distant that the resultine cloud should be dispersed
below the flammable concentration. The distance of U. S. 1 from
HNP-2 and the comparative size of shipments that might be in
tra'nsit along the highway should result in an exceedingly low -

probability of a cloud having a flammable concentration reaching
ENP-2.

c. Toxic Chemicals

Gaseous chlorine is used in the ENP-1 and ENP-2 circulating water
systems and service water systems. A maximum of sixteen 1-ton
containers of chlorine will be contained in the chlorine storage
facility which is located north of the HNP-1 circulating water
fiume. (The possibility of an inadvertent chlorine release has
been considered in the design as discussed in Subsection 9.4.1).

One delivery per week by truck of twelve 1-ton chlorine cylinders
is anticipated. Delivery will be made by a licensed carrier
in accordance with DOT and ICC regulations. Onsite handling
of chlorine cylinders will be by plant personnel trained in such
procedures. Transportation of toxic chemicals along U. S 1 is
sufficiently distant from HNP-2 that the probability of a roxic
cencentration resulting from a potential release reaching ENP-2,

should be exceedingly low.

There are no other known storage or transportation facilities
within a five-mile radius of HNP-2 that would pose a threat to
ENP-2.

d. Fires

There are no nearby industrial, chemical, or storage facilities
from which effects of fires would pose a threat to HNP-2. The

Southern Natural Gas pipeline is sufficiently distant that a
fire associated with the pipeline should not affect HNP-2. Like-

wise, fires associated with transportation accidents would be
suf ficiently distant as not to af fect HNP-2. The terrain and
ground cover surrounding ENP-2 are of a nature that would not be
conducive to forest or brush fires that would have the potential
for affecting ENP-2.

e. Collisions with Intaxe Structure

There is no ec=mercial barge traffic on the Altamaha River in the
vicinity of HNP-2 at present, and no future traffic is anticipated.

Barge traffic on the river would be required to have a permit fran
the U. S. Army Corp of Engineers sith the exception of raf ting or

(- other movement of logs under Title 33 USC Sections 554 and 555. At 18

present, chere are no per=its or applications for permits from the

Amend. 18 12/752.3-3
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Corp of Engineers for any barge traffic on the river. The major
companies with forestry operations in the vicinity of the river up-
stream of the plant site do not use barge logs. Only one -of these
companies has used barges to move logs down the river in the past.
This particular company discontinued the use of barges prior to 1972
and has since disposed of all barges, tugboats, and other equipment
that was used in its barging operations. The company has no plans to -

use bar;es on the river in the future.

The Savannah District Corp of Engineers removes snags and fallen
| trees from the river during a period of four to six months each year.
| The material removed by the Corp is placed on the river bank. For
I this operation, the Corp uses a barge 110 feet by 30 feet with a 7
'

foot draf t which displaces 126 long cons and a towboat 61 feet by
21 feet with a 6 foot draf t which displaces 80 long cons. Maximum
speed of the barge and cowboat would be five miles per hour. The 18
towboat and barge would pass the plant site at most once moving
upstream and once downstream per year and possibly as seldom as once
every two or three years. However, as the towboat and barge would
pass the plant site it would be engaged in snagging operations and
would be moving at =uch less than its maximum speed.

The intake structure is protected, howeven by sheet pile cells
from a direct hit by river traffic or debris moving in the direction
of the river flow. The cells are comprised of soil filled sheet
piling and are 63 feet in diameter, extend from elevation 22'-0"

.

to elevation 105'-0" and weigh approximately 14,500 tons.

.

s
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f. Liquid Spills

There is no commercial barge traffic on the Altamaha River in
the vicinity of ENP-2 at present. The nearest industrial plant

- upstream of ENP-2 is located near Macon, Georgia. Should any
appreciable amount of corrosive, cryogenic, or coagulant oil
or liquid be released into the river from an upstream location,
the material should be diluted substantially before reaching thei

'

intake structure.

Heat-transfer areas of the heat exchanges might be affected
initially. However, conservative sizing of heat-transfer
surfaces and continuous flushing of service water flev vould
negate the effect of such materials on the heat exchangers.

2.2.3.2 Effects of Design Basis Events

Potential accidents other than the postulated release of chlorine gas
considered above should have a negligible affect on ENP-2. A detailed
discussion of a postulated chlorine accident and its effects on plant oper-
ation is presented in Subsection 15.1.42.

.
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