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o "'»'MEMORANDUM FOR Thémas M Novak Ass1stant D1rector
/- for 0perat1ng Reactors, DL

FROM ///1933] S. Check, ‘Assistant Director ,

L for Plant Systemsa bsr o o

SUBJECT: - H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT 0. 2 - SAFETY

- EVALUATION REPORT - INPUT ON THE -IMPLEMENTATION OF
~ RECOMMENDATIONS FOR THE- AUXILIARY FEEDWATER SYSTEM

~ The Auxiliary Systems Branch review of the Auxiliary Feedwater System .
_Re11ab111ty Evaluation for ‘the H. B. Robinson Steam Electric Plan, Unit No.
A 2 :has progressed to the po1nt that we are able to issue an SER’ “input with
4 items for which our review is not complete. In a letter dated Septamber
S 21, 1979, fhe NRC forwarded to-Carolina Power and Light Company our require-
' ,ments regarding the H. B. Robinson AFWS. These requirements are identified
in NUREG-0611 "Generic Evaluation of Feedwater Transients and Small Break |
Loss of Coolant Accidents in Westinghouse- -Designed Operating Plants."
, Caro]ina Power and Light (CP&L) provided responses in letters dated October
31, 1979 December 3] 1979, April 29, 1980 May 15, 1980, and June 12, 1980.

CA'w neet1ng was also he]d with the 11censee on. Apr11 30, 1980 “to- d1scuss
var1ous aspects of the AFWS des1gn and operat10n 1n more. deté11

’The SER conta1ns 51x 1tems fce-wh1ch ‘our reV1ew 1s not complete

1. Snort Term Recormendation GS-1 - The 11censee has not met our require-’
~ ment for revision to the H. B, Robinson Technical Specifications for
- plagh operation with 1noperab1e AFY pumps in accordance with cugrent
~ Technical Specifications. Resolut1on of this 1tem w111 be presented 1n
"a supplement to this SER. g . :

2. _Add1t1ona1 Short Term Recommendat1on 1 - Thelieeensee has not commi tted
to meet the required date of January 1, 1982, for 1mp1ement1ng Tong
term AFW system: modifications as relates to the condensate storagfetank
level -indicators and alarms. Reso]ution of th1s item will be presented
in a supp]ement to th1s SER S

3.“-Add1t1ona] Short Term Recommendation 3 - The saféty geade design (]ong
. term. requ1rement) for auxiliary feedwater flow indication is still under
- staff review. Our evaluation will be presented in a supplement to this
SER. This is a dated requ1rement
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4. Long Term Recommendat1on GL-3 - The 11censee has not met our 1ong term
' requirement for automatically initiating AFW system flow. and providing
system control capability independent of any AC power source .for at
least two hours. Further evaluat1on of this subgect w11] be presented
in a supp]ement to this SER." :

5. Long Term Recommendat1on GL-5- - The safety grade des1gn for auxiliary
- feedwater automatic initiation signals and circuits is still under staff
- ‘review. Our evaluation will be presented in a supp]ement to th1s SER
"~ This 1s a dated requ1rement ) S

6. Add1t1ona1 Long Term Recommendat1on 4 - The 11censee has not provmded

©" positive tornado missile protection for any of ‘the AFW water sources.
Further evaluation of th1s subject w111 be presented in a supn]ement
_to th1s SER.. A _ ; . v

We recommend that the 11censee be made aware of the resu]ts of our evaluat1on

to date,andcluding the hbove items for which our review is not complete. -We
further suggest that a meet1ng be arranced w1th CP&L to reso]ve the 1tems..
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SAFETY EVALUATION REPORT -
H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO 2
IMPLEMENTATIONS OF -RECOMMENDATIONS FOR
_AUXILIARY FEEDWATER SYSTEMS

Introduction and Background |
l ThevThree Mi1e}151ahd Unit 2‘(TMI-2 'accideht and SUbsequeht"anestfgatiohs |
| and stud1es hwgh11ghted the 1mportance of the Aux111ary Feedwater System (AP!S) o
-1n the m1t1gat1on of trans1ents and acc1dents ‘As oart of our assessment of
the TMI-2 accxdent and related 1mp11cat1ons for operatlng plants, we evaluated ’ R
the AFW systems for all operating and nearfterm-operat1ng license nlants
having‘hucleaf-steam supp1y systemSj(NSSS) designed byAWestinghOUSe'(NUQEG-OGT])'
~or Combustion Engineering (NUREG-0635). Our evaluat:ons of these system des1gns
are conta1ned in the NUREGs along with our recommendat1ons for each plant and
the concerns which 1°d to each recommendat1on The obJect1ves of the evalua-
t1on were to: (1)' 1dent1fy nec ssary changes in. AFW svstem des1cn or. related
procedures 1n order to assure the safe operat1on of these p]ants, and (2) to
: 1dent1ry other system characterwst1cs of the AFW systems wn1cn on a long term .

bas1s, may requ1re svstem mod1f1cat1ons To accomp11sh these obJectJves, we:

m Rev1ewed p]ant spec1f1c AFw system des1gns in light of current recu1atory

requirements (SRP) and,

(2) 'Assessed the'celatihe reliability of the various ARW systems-undeh yahioUsi
loss of feecwater thansients (one of which was the'injtiafing eveht of
TMI-2) and other'posfulated’faiXure conditfdns by determining the potential

~ for AP! system failure due to common causes, s1nc1e pownt vulnerab111t1es,

_ and human error.



II.

We conc1uded tnat the'imp1ementation of the recommendations identified-duning

this review will cons1derab1y 1mprove the reliability of the AFW systems for

~ each operat1ng plant.

' The fo]10w1ng generic. recommendat1ons d1d not apply to th1s plant:

6S-3, GS-8 GL-] and GL-4." The bas1s for these recommendat1ons can be found _.

E 1n Append1x ITI of NUREG 0611, and the system descr1pt1on wh1ch determ1ned |

’the specific reason for not app1y1nq-these recommendations to th1s_p1ant can

be found in Appendix A of NUREG-0611.

. Imp]eméntation'bf Our Recommendations

A. Short Term Recommendat1ons

]{‘ Recommendat1on GS-1 —"The 11censee should propose mod1f1cat1ons to the
Techn1ca1 Spec1f1cat1ons to 11m1t the t1me ‘that one AFw system pump
and its assoc1ated f]ow tra1n and essent1a1 1nstrumentat1on can be’

‘ »1noperab1e The outage t1me Timit and subsequent action tlme should
be as requ1redvfn current‘TeChnica1 Spec{?ications;'i.e., 72 hours

and 12 hours, respectively."

‘In response, tne-licensee indicated in a 1etter dated May 15, 1980,
that the H B. Robinson’ Techn1ca1 Spec1f1cat1ons will be rev1sed to
Vx"a11ow for pTant operat1on for up to seven days w1th one AFW pump
1noperab1e ‘and up'to 24 hours w1th two AFW pump5»1noperab1e. This
propdsed Technical Speeificafion revision is not in'compliance with
our mecdmmendafidn.and'is, tnerefdre,bunaeeeptab1e;- weirequire»the»

Ticensee to reVise the H. B. Robinson Technical Specifications to
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.include the Current,Stahdard'Technica] Specification réquirehents;'_
i.e.-with oné AFw:puhp'indperable, plant operation is limited to,72.
houtrs Qitﬁ aA§u5§quent action time ofA12 hours and, with two AFW

' pumps-inoperab1e; plant shutdown is immediately initiated. -We will

repoftnreso1utionvof this item in a Subp]emehtjto-this SER.

Recommendatioh GSQZI-v“The'1icensee should Tock open singTe valves or

multiple va]ves in_séries in the AFW system pump suction piping and
1ock.oben other singTe‘valves or muTtip]e valves in series that
coqu,interfuptva11 AFW f]dw.’ Mdnth]y;inspections should be performed |
“to verify that'these*va]yes‘arellocked_and fn-theropeh'position. These -
Ainspections should be proposed for iﬁcorpofation into the surveillance
requirements of the p]ant*Technﬁca]‘SpécificatiOns. See.Recqmmendation

- GL-2 for the 1ongef4term resolution ‘of this concern."

In'response; the 1iCenseé indicated,in Tetters datéd_October 31, 1979,
and May 15, 1980, that the.va1ve5'1n the supply piping between the
condensate storage tank -and the suction of each of the threé AFW pumps
~are maintained in a locked open cdndition;v'Plant Operéting Procedure
OP-14A'provide$;for a -monthly verfficafiqn'of thé pqsitioh of these

' yaTves; In addjtion, the.monthly éqryei]]ance fest of the AFW pumps
whfﬁh fsrrequired by the plant Technical'Specifications-aésukés that
fhe:suétion'supp1y is avai]ab]e.. These meaéqres are required only on .-
an interim basis pending resolution and fmp]émentétion'of Recommendatidnv o

GL-2. For:these_reasons, we conclude that incorporation of a specific



mdnth]y valve position~verif1cafion'req@irement intthéip]ant'Technical
Sbecifiéaﬁions is not necessary,vand_therefore'the 1icensee is in
compliance WTth our}recommendatioh pending-verification of the surveilf

1ancé procedire by the Office df Inspection and Enforcemént}

RecommehdatidnfGS—4j—.“Emergéhcy:procedures for transferrfng'to'a]térf

nate sources of AFW supply should be avai]éb]e.to the -plant operatprs.
These procedures should include criteria to inform the operator when,
and in what order, the trahsfer to alternate water sources should take

. h]ace. The following cases should be covered byAthe:procedures;

- The case in which the primary water supply is not initially -
'ava11abTé._ The procedures for this case should include any'
“operator actions:requiredftd protect the AFW system pumps

'égainst'$e1f-damage before water flow is initiated; and,

-'The case in which the primarylwater supply is being depleted.
The procedure for this case should provide for transfer to
‘the alternate water.sources prior to draining of the prﬁmary..

water supply."

In rééponse, the 1icénsée indicated in a letter dated October 31, 1979;
that a new operating.procedure‘ha§.beeﬁ deve]oped.to-fncorpor&té the |
hhbper means.fOr transferring AFW supply to a]teknatevsoufces-for the’
two cases’déscrfbed above. - This procedurerhas beeh»incofporated intql
the Plant Operating Manual as of January 1, 1980, ‘we'congiude that -
thé_]icensee's response is atceptab}e, and'theréfore_the-]iéehéée fs

in compliance with‘our’recommendafiong’pendingjverificatioﬁ of the

. operating procedure by the Office of’Inspectibn‘and_Enforcement.




. Recommendation GS-5 -fThe as=built plent_shou1d be capebie-of providfng
- the required-AFw_f10w for at’Teast two hours from one AFW pump train;f
'fndependent of eny a]ternating current pOwer source. If manua1-AFw
system 1n1t1at1on or f]ow contro] is requ1red fo]]ow1ng a comp]ete loss
of a]ternat1ng current power, emergency procedures should be estab11shed
for manually jn1t1at1ng and.contro]]1ng'the system under these condi-
’“tions Since the wéter for coo1ing of the']ube oiT for the turbine-
driven pump bearings may be dependent on a]ternattnoﬂcurrent power,
des1gn or procedural changes sha]] be made’ to e11m1nate th1s dependency
as soon as pract1cab1e Until this is done, the emergency,procedures
should prov1de for an 1ndividua1'to be stationed at the turbine-driven
pump in the event of the loss of all a1ternat1ng current power to.
| monitor pump bear1ng and/or Tube 011 temperutures If necessary, this
:'operator would operate the turb1ne dr1ven pump in a manua] on-off mode
vunt11 a1ternat1ng current power is restored Adequate 11ght1ng
powered by direct current power sources and communications at local
stations should also beyprovided if ménua] initiation and‘contro] of
.the AFW system is needed. (See Recommendat1on GL-3 for the 1onger—

term resolut1on of this concern. )

In-resbonse to this recommendation, the 1icensee indjcated fndletters:y
dated October 31, 1979, and May 15, 1980, that the turbine-driven pump
icen run for two hours independent of any. AC power supply. 'However,

~ manual operator action is required to realign the cooling water valves



._for the 1ube 011 coo]er, open the main steam adm1ss1on va]ves to the turbine |
~and open the pump d1scharge isolation valves. An emergency instruction
has been developed and implemented (issued.November 30, 1979) to
incorporate the above actdons as part’of,the'station-biackoutvproce-
dure We conclude that'the Ticensee's response'is'aCCeptabTe,‘and
therefore the 11censee is in comp11ance w1th our recommendat1on pend1ng
.'ver1f1cat1on of the procedure by the 0ff1ce of Inspect1on and Enforce—

ment

Recommendation GS-6 - ”The'1icensee"shou]d'confirm<flow path avail-

' ab111ty of an AFW system flow traln that has been out of serv1ce to

perform per1od1c testing or ma1ntenance as follows

- Procedures should be 1mp1emented to requ1re an operator to
determ1ne that the AFW system va]ves are proper]y a11gned
and a second operator to 1ndependent1y ver1fy that the va]ves '

-are properly a11gned

- The 1icensee shoqu‘prOpose-Technfca] Specifications'to assure

 that prlor to p]ant startup fo]]ow1ng an extended co]d shutdown,
a f]ow test would be- performed to ver1fy the norma] f]ow path
from the pr1mary AFW system water source to. the steam generators;>
The f]ow test shou]d be. conducted w1th AFW system va]ves 1n‘

the1r norma] a11gnment "

In our position letter of March 7, 1980; we modified our requirements
- to the ]icensee'as fOTTOWS'r-"T) mod1ry the operat1ng procedures to

_ requ1re a second operator (di fferent from the f1rst operator) to
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‘fndependentTybvertfy the propervvalve.a]ignmentvatter the AFW system
 flow train.has been.out_of servite'to'perform Periodic’testing or main4
tenante,.andlz)jpropose the fo]lowing.modification for'the'AFw.syStem
i Technica1v§pectfication; "Prior-to startup»fo11ouino a refueling
. shutdoWn or anyhcold shutdown of Ionger than:30 days duration, conduct‘
a- test to demonstrate that the motor dr1ven AFW pumps can pump water -

from the CST to the steam generators o

~ In response,.the lieensee‘indicated in a letter dated May 15, 1980,
‘that: 1) Plant Operating Procedure _OVP—jMA»wﬂ’]'be'reh’_s'ed to require
a second.operatorg(ditferent from the firstvOperator) to independently
'verify proper valve position'in the main AFW flow paths between the
‘condensate storage tank and the steam generators following ma1ntenance,
~and testing.. ‘This requ1rement will- be 1mp]emented pr1or to startup
from the.next_refue]1ng outage, and-2) fo]]ow1ng any plant co1d-shut-‘”
down, both motor drfven«AFN pumps and the turbine driven.AFw pump |
(as heat—up continues‘and sufficient,steam pressure for turbine opera-'
tion is avaiiab]e) are-required to feed the steam’generator inorder to;
~initiate plant startup.- Therefore, an AFN.flow path_from the'COnden-
sate storage tank'to the steam generator 1s"automatica11y verified
_We conclude that the 11censee S response to these two recommendat1ons
is acceptab]e, -and therefore the licensee is in compl1ance with our :
recommendat1on, pend1ng ver1f1cat1on of procedures by the Office of

Inspect1on and Enforcement



Recommendatlon GS 7 - "The licensee shou]d ver1fy that the automat1c

start AFw system s1gna1s and associated c1rcu1try are safety grade
If th1s cannot be verified, the AFW system automat1c 1n1t1at1on system

: should be mod1f1ed in the short term to meet the funct1ona1 requ1re-

. -ments listed be]ow For the longer. term,'the automat1c 1n1t1at1on

ks1gna]s and c1rcu1ts should be upgraded to meet safety grade requ1re?'f

ments as 1nd1cated in Recommendat1on GL 5.

The design shoutd provide for the automatic.intiation of the.

vauxiiiary feedwater systemvf1ow.v

- The automatic initiation Signais and ci%tuits should be
,des1gned so ‘that a single fa11ure will not result in the

'1oss of aux111ary feedwater system funct1on

- Testabiiity.bf the initiation signals and-circuits shall be

a feature of the design.

- The initiation signals and circuits should be’powered from

the emergency buses.

- Manual capability to ihitiate'the auXi]iary_feedWateh system
~ from-the control room should be retained and should be imple-
~ mented so that a single failure in the manual circuits will

 not result-in the loss of system function.

- The alternatihg'current motor-driven_pumps.and vaTyes insthe
.aUxiiiahy feedwater system should be included in the automatic |
~actuation (simultaneous and/or sequential) of the loads to

A,the emergency buses.



.- The automat1c 1n1t1at1on s1gna1s and c1rcu1ts sha]] be
»des1gned S0 that thelr failure will not result in the Joss of
‘*'manuaT capab1]1ty to 1n1t1ate the AFN system from the contro]

room .

In resbonse;~the 1icensee in a letter'dated-December 31, 1975, stated
that the H B. Rob1nson AFWS has been des1gned to 1nc1ude the

fo110w1ng

”“T. 1The aux111ary feeewater system is automat1ca11y 1n1t1ated as a
resu]t of:
a. Séfety injectioh injtiation.'
b. Loss of oftéite‘pov&er_ .
'he.l Loes ofttwo.main Feedwateriphmps
d. 2/3 steam'generdtor‘1eve1 chanheTS sensing low-low level

(15%) dn 1/3 steam gehehators_wi]1 automatically start both

motor driven AFW pumps and open discharge valves

eﬂ' 2/3 1eve1;channe1s sehsing low-lew level on 2/3VSteém
7génerat0hs'w111vautomatica11y~start the_steam driven AFW

~ pump and dpen'dTSCharge valves.

2. The automatic initiation s1gna1s and circuits are des1gned S0
that a s1ng1e fa11ure w111 not resu]t 1n the 1oss of auxiliary

: system,funct1on..
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3. oTestab111ty of the initiating s1gnals and c1rcu1ts is poss1b1e
| Automat1c 1n1t1at1on of the aux111ary feedwater system is assured
by the Safeguard Protect1on Log1c System and is ver1f1ed by the -
-' Per1od1c Testlng Program Manua] initiation-of the system 1s a]so

Vassured by the- Per1od1c.Testlng-Program.

4. The initiatingfsigna13~and‘circuits are"pOWered from.the emergency

buses E1 and E2.

e

5. Manual capability'to'initiate the auxf11ary'feedWater'system
from the Control Room is poss1b1e with a s1ng]e failure in the

manua1 c1rcu1ts and W1]1 not result 1n the 1oss of system funct1on

6. AThe AC motor driven pumps and valves in the aux111ary feedwater
system are automat1ca11y sequenced onto the emergency buses

following a loss of all power.

7. Manual capability to initiate the AFNSVfrOm the Control Room is
still poss1b1e when failures occur in the automat1c 1n1t1at1ng

signals and circuits.

The automatic 1n1t1at1ng s1gnals and c1rcu1ts were 1nsta11ed when the

plant was built in accordance w1th safety grade requ1rements "

we conc]ude that th1s response sat1sf1es the "contro] grade"’ requ1re-.
ments spec1f1ed in the NUREG 0578 pos1t1on and c]ar1f1cat10ns and 15;
.therefore, acceptab]e. We conc]ude that the 11censee is 1in comp11ance
uith this recommendation; Refer to GL- 5 for 1ong term "safety grade"

1mp]ementat1on of th1s item.
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NRC Short Term Plant Specffic ReCommendatfon No. 7 -“The licensee
shou1d.propose modifications to the Téchnica1 Speciffcations to
prov1de for per1od1c test1ng of the norma]]y 1ocked c]osed serv1ce '

water and deep we]| manua] va]ves "

In response, the 11censee 1nd1cated 1n a- 1etter dated May 15, 1980,_:hr
that operab111ty 6f the normally 1ocked c]osed serv1ce water and
'deep-well manua1 va]ves 1s demonstrated by quarter]y periodic
'testing. ThiS'test fnc]udes manua]]y;cyclingfthe valves. In addi-
tion, the test prdcednres are incorporated into the fnservice |
inspection (ISf) program We have been 1nformed by the H. B. Robin-

. son NPC Project Manager that the Techn1ca1 Spec1f1cat1ons for the
plant will be rev1sed to include the ISI program. We conc]ude‘that n
'the 11censee S response is acceptab]e Therefore, ‘the licensee’ s in
' »compliance w1th th1s recommendat1on pend1ng ver1f1cat1on of the sur-‘
ve111ance procedure by the Off1ce of Insoect1on and Enforcement, and
ver1.1cat1on that the ISI program has been,1ncorporated_1nto the Tech-
‘nical Specifications by the Project Manager. |

NRC Short Term“P1ant Specific Recommendation No. 8 -"The licensee -

shou]d propose mod1 f1cat1ons to the Techn1ca] Specifications to
’prov1de tor monthly test1ng of all steam adm1ss1on va]ves to the :

turb1ne pump. "

In response,. the 11censee indicated in a 1etter dated October 31,
1979 that a‘] motor operated steam adm1ss1on va]ves are current]y
tested on a monthly,bas1s‘by-Per1od1c Test 22.] 1n,accordance w1th
the Technical Specification surVeii1anCe requirements'ot-Section:' '

. 4.8.2. We:conc]Udefthat the 1icensee‘s response is acceptable, and

therefore, the licensee is in compliance with this recommendation.
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- B.Additional Short Term Recommendat1ons t

1. Recommendat1on --”The licensee should provide redundant 1eve1 1nd1ca—

tions and low 1eve] alarms-in the control room for the AFw system
pr1mary water supp]y to a]]ow the operator to ant1c1pate the need to
make up water or transfer to an alternate water supp]y and prevent a
Tow pump suct1on pressure cond1t1on from: occurring. Thevlow Tevel
alarm setpo1nt sho i1d a]]ow at 1east 20 m1nutes for operator act1on,

assuming that the largest capacity AFW pump is operat1ng.

In response to this recommendation,vthe 11censee stated in a Tetter

| dated‘Oetdber 31, 1979 that‘the extsting»eondensate storage tankvis
equtpped w1th redundant level 1nd1cat1on and one Tow 1eve1 alarm for
Contr01 Room 1nd1cat10n and annunc1at1on The 1ow 1eve1 alarm allows
approx1mate1y 35 minutes for operator act1ons ' In add1t1on, the o

E 11censee stated that the system w111 be modified by the installation
of a redundant Tow level a]arm as soon- as the necessary equ1pment

becomes'avallable.

In our position Tetter of March 7, 1980' to the 1icensee we‘stated
-that th1s response was acceptable for the short term  For the long
term, we . requlre the 11censee to prov1de the f0110w1ng ])'uerjfy

| that the H.'Bf,Roanson Stat1on.desjgn will cons1st of redundant

~ condensate storage tank level indicators_as'wetl as redundant

vleve1 a]arms inside the control room after,the system modification

is comp]éted; 2) verify that the abpve 1eve1'indications'and‘alarms



-13-

will.be redundant aT]Ethe way from the detectors af»tne eondensate
.Storage tank to the readouts andvaiarms inside the control room.
‘ Power supp11es for the 1eve1 1nd1cat1on and a1arms shou]d be redun-,
4dant Since the condensate storage tank is a se1sm1c Category I
water source, the ent1re water level 1nd1cat1on and alarm system
shoulc. also 1n_the 1ong;;erm-(]/1/80) ‘be des1gned to safety ‘grade
'requirements ine]uding the'use of Class 1E c1rcu1try and powen-

" supplies.

.Tne licensee in a 1ettef dated ﬂay 15, 198@, agreed_td meef the
above twd requikements.: However, the 1icensee stated that full’
npgrading of the level indicators and alarms as described in require-
ment (2) ‘above will be accomp11shed as. part of the requ1rements of |
5.Regu1atory Gu1de 1. 97 Revision 2 as app11cab1e to operat1ng plants,
'wh1ch is. scheduled for 1mp1ementat1on by June 1, 1982. - Th1s proposed
implementation schedule does not meet the requwred impiementation date
of January 1, 1982, for long term modifications resulting from efforts
| re1atedato NUREG4O660;-GNRC»Actidn P]an_Deve]bped as a Result of the -
'TMI-é Aeeidenf," pa}agraph.IILE.]L1. ‘We fequireffhe Ticensee to commit
to meet thisddate; We' conclude that the 11CenSee's_response is not
acceptab1e, and‘therefore, the licensee is notlfn comp1iance with this
vnecommendation.-,We'wijlvrepdrt reso]ut?bn of this;item in a supp]ef

ment to thiS'SER.
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‘Recommendation (This recommendation has been revised from the original

recommendation in NUREG-0611) - "The licensee should perfonn a_48§hour
endurance testeon‘ail AFW system pumps,“if such a test 0r~continuous
period of operat1on has not. been accomp11shed to date ho]1oWing the_
| 48-hour. pump run, the pumps shou]d be shut down and coo]ed down and 1

| then restarted_and run for one hour. Test acceptance cr1ter1a should
V'include demonstrating that'the pumps remajn'wjth1n design 11m1t5 with
'respect to bearing/bearing oil temperatures and vibration and that
pump room ambient conditions.(temperature,‘humidity) do not exceed

' environmental’qua]ification limits for safety-re1ated eouipment in

the room.

The 1icensee.should:provide.a summary of the cOnditions and results of

~ 'the tests.. The: summary should 1nc1ude the tol1ow1no: 1) A brief
hdescription of”thevtest'methOd (including f]ow“schematic diagram).

and how the ‘test was instrumented'(i‘e , nhere'and how bearing temperae

tures were measured). 2) A discussion of how the test cond1t1ons

.(pump flow, head, speed and steam temperature) compare to des;gn

operating conditions. 3) Plots of bearing/bearing 0il temperature:‘

vs. time for each bear1ng of each AFW pump/dr1ver demonstrat1ng that

temperature des1gn 11m1ts were not exceeded. 4) A plot of pump

vroom amb1ent temperature and hum1d1ty-vs ‘time. demonstrat1ng that

the pump room amblent conditions do not exceed env1ronmenta1 qua11f1-‘

cation limits for- safety re]ated equipment in the room 5) A state-

ment confirming thatrthe pump:v1bration did not exceed a]1owab1e '

1imits during tests. .
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The Ticensee indicated in letters dated October 31, 1979, and May 15,
1980 that the tests will be"performed 1n'accordance with the_above“

'requ1rements by the end of the next refue11ng outage Based’on the

',b'aoove comm1tment, we conclude that th1s recommendat1on is adequate]y .

met pend1ng review of and concurrence with, the test resu]ts by the .

"Off1ce Qf Inspect1on and Enforcement, and 1s, therefore, acceptab]e.

Recommendat1on - "The 11censee should 1mp1ement the fo]]ow1ng requ1re-

= ments as spec1f1ed oy Item 2.1.7. b on page A- 32 of NUREG 0578:

“Safety-grdde 1ndication of auxi]iary feedwater f]ow to each

steam generator shall be provided in the control room.

- The auxi]jary feedwater,f1ow instrhment chanhe]s'sha11 be

5 powered‘from"the-emergenCy buses.consisteht with'sdtisfyihg
~the emergencytpower diyersity requirements fer the auxfliary
'feedwater system set‘forth in Auxi]iary'Systems Branch Technice1

Position 10-1 of the Standard Review Plan, Section 10.4.9."

~The licensee jhdicated in a letter dated December 31, 1979, that
control room 1ndicatioh of AFw_f1ew to each steam geheretor hasibeen

hinstaT]ed We cothude that this response satisfies the hcontro]

' grede requ1rements spec1f1ed in the NUREG-0578 pos1t1on and c]ar1f1-'

cat1ons and is, therefore, acceptab]e

The "safety—grade" requirements for this reCommendation-are still
uhder review. OQur eva]uat1on of th1s matter will be contained in a

'tsupp1ement to th1s SER.
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Recommendation - "Licensees with plants which require local manual

'rea1ignment of valves to conduct periodic‘tests’on oneaAFN system

"tra1n and which have on]y one rema1n1ng AFW train ava11ab1e for

' operat1on, shou]d propose Technical Specifications to ‘provide that

a ded1cated 1nd1v1dua1 who 1< in commun1cat1on with the contro] room

be statloned at the manua] valyes. Upon 1nstruct1on from the contro]

'room, this operator wou]d re- allgn the va]ves in the AFW’system tra1n

-from the test mode to its operational allgnment !

The H. B. RohinSon AFW system consists of three AFW pumps headered‘
into three trains to feed the three steam generators, and the surveil-

lance procedures allow testing of only one pump at a time. Therefore,

the capability to deiiver_at least 100% of. the required AFW flow is

haintained,'asjtwp trafhs would sti11.beeavai1ab]e. We conclude that

this recbmmendation'does not apply to H. B. Robinson.

C. Long Term Recommendations_e

1.

Recommendation GL-2 - "Licensees with plants in which all (primary
and alternate) water supplies to the AFW systems pass through VaTyes
in a single f]bw path should install redundant'paha1]e1 flow paths |

(piping and valves).

Licensees with plants in which the primary AFW system water- supply

passes. through valves in a single £1ow path,,but the‘altehhate‘AFw

system water supplies connect to the AFW system pump suction piping

N downstream of the above va]ve(s),vshould Tnsta11 redundant valves:

paral1e1 to the above va]ve(s) or prov1de automatlc open1ng of the

va]ve(s) from the a]ternate water supp]y upon 1ow pump Juct1on pres-

- sure.
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The Ticensee should propose Technical Specif1Cations to incorporate

appropriate periodic inspections ‘to verify the ya]ve positions."

In our position 1etter of March 7, 1980;’to theflicensee we also
gavedthe~Ticensee-the option of_Tnsta]Ting safety Qrade position'
indication and alarm for these VaTves.and stated the criteria and

requirements'that should be met if thisfoption was taken.

In response to this recommendatlon, in a 1etter dated May 15, 1980,

in Tieu of the requ1rements presented above the 11censee 1nd1cated

‘that the present AFW system design provides for automat1c AFW pumo

: protect1on by tr1pp1ng them in the event of 1ow suct1on pressure for

- any-reason 1nc1ud1ng 1nadvertent closure of the s1ng]e 10cked open

“valve on. the. norma] supp]y Tine from the condensate storage tank

 Each AFW pump discharge line 1s equ1pped w1th two pressure detectors

Low pressure at e1ther detector w111 annunciate an a]arm in the -

: contro] room Low pressure at both detectors will stop the pump.

Operator action .can then be taken.loca11ybto manually open either -
the normal supply valve or alternate supply valves as necessary. MWe
conclude that ‘the licensee's response is aeceptablefand therefore,

the Ticensee is in'compliance with this recommendation.

‘Recommendation GL-3 - Atlleastfone AFW system'pUmp and its associated
flow path and eSsentia]-instrumentation should automatically initiate:
AFW system flow and be capable of being operated independently- of any

AC power-source for at Teast'two hours . Conversion of DC power to

AC_power,is acceptable. ’



-18-

In response"to tnis recommendation, the 1icensee.1ndicated:in a 1etter-
dated Octooer 31, 1979, that the turbine dr1ven aux111ary feedwater pump
is capab1e of operat1ng for two hours w1thout dependence on any of. the '
existing AC power supp]y sources. In a 1etter dated May 15 1980, the
"1TCensee'pr0v1ded additional 1nformat1on_on.th1s p]ant des1gn feature.
'Specifica1]y;vthe Ticensee'referred to his February 1, 1980 letter
descr1b1ng the capab111ty prov1ded by the new separate, 1ndependent,r
dedicated shutdown system This system is be1ng 1nsta11ed'to meet
current p1ant'fire protection criteria but.tnc]udes’provjsions for
shutdoWn during station’b1ackout' The system wi]]'be provided with

1ts own separate 1ndependent redundant ded1cated AC power supp]y, and
will be operated from a Ded1cated Shutdown pane] 1ocated in the turbine :.
bu11d1ng Contro] of the turb1ne dr1ven pump shutoff va]ves can ‘be.
stransferred from ‘the ex1st1ng remote contro] s1gnals to 1oca1 control .
from a new transfer panel also ]ocated in the turbine bu11d1ng. Manua]
transfer of lube 0i1 cooling for the turbine driVen AFW pump from the
service water system to AFW water-coo1ing 15 also required- We f1nd

the 11censee s response unacceptable as manual actions are st1H requ1 red
to initiate AFW systvm flow fo]]ow1ng a 1oss of the norma1 and ex1st1ng |
- backup AC power sources, and therefore the 11censee 1s not in comp]1ance

. with this recommendat1on. »We requ1re'that the 11censee assure automatic
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Thttﬁatfdn ot AFW system flow dnder‘station blackout'codditions.
This includes automat1ca11y open1ng the turb1ne steam adm1ss1on valve
Aand pump d1scharge va]ves, and prov1d1ng bear1ng 1ube 011 coo]1ng
w1thout operator act1on Once f]ow has started cred1t for manua]
contr01 of steam generator 1eve1 u51ng ded]cated AC or DC powered

equ1pment can be g1ven We w111 provnde a further eva]uat1on of th1s

ubJett in a supp]ement to ‘this SER

Recommendation GL—5‘- "The 1icensee-shou1d upgrade the AFw'system

‘automatic 1n1t1at1on s1gna1s and c1rcu1ts to meet safety grade requ1re—'

, ment“ "

In response to this recommendation, the licensee stated in ]etters
dated October 31,1979, Deeember-31 1979; and May JS'-1980}.that
the present AFN system aufomat1c 1n1t1at1on s1gna1s are- safety grade
We w111 review the 11censee s des1gn 1n detail and our eva]uat1on‘

will be contained in a supp1ement to this SER.

Additional Long Term Reeommendatien - "None of the AFW water sources
are'proteCted against tornado missiles. The licensee should comp]ete”

an eva]uat1on cons1der1ng a postu]ated tornado p1us a s1ngle active.

_fa11ure to determine any AFW - system mod1f1cat1ons or procedures necesf’

sary to. assure a suff1c1ent AFW water supply orAassure that the plant

-can'be brought to a safe shutdown condition in such -an evént.“
In response to this recommendation,finra“letter dated JUhe‘]Z, 1980,:‘
the 1tcensee has submitted an evaluation of the capability;of the

AFW system tbdassure suffitient water*supply-to.the steam‘generators
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considering the‘tonSeqUences;of nostu1ated'tornado missile damage to~
" the system~waternsources roncunrenthith a singleﬁactive fai]Ure
We "ote that the AFw system is se1sm1c Category 1 and that se1sm1c Cate-a-’
'gory I pr1mary and backup water sources are ava11ab1e Based on
’our_leytew of th1s eya1ua ion we conc]ude that the 11censee has not
’esatisfactdri1ykdemonstrated-that suff1c1ent AFw~water supp]y can be_
g assured conswder1rg postu1ated mu1t1p1e tornado generated m1ss11es as
‘requ1red by current 11cens1ng practice. It is Our ‘position that the'
,-1icenseefprovide positive_means'of miss11e protect1on forvone of - the E
three’AFw water supply sources We will prov1de a further evaluation |

of th1s subject in a supplement to th1s SER

‘D Bas1s for £ x1]1ahy Feedwater System F1ow Requ1rements

We have revi ewed the 11censee s response on th1s subJect and find 1t

acceptab1e



