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SUBJECT: EXPERT REVIEW 0F PROPOSED KRSK0 STEAM GENERATOR
MODIFICATIONS - INTERIM REPORT

.

Tile SPECIALISTS WHO ARE REVIEWIf1G T11E PROPOSED KRSK0 STEAM GF.NERATOR
:

CllANGES IIAVE SUPPLIED T11E FOLLOWING INTERIM COMiENTS. TilESE COM'iENTS

ARE BASED MAINLY ON Tile FOUR DOCUMENTS GIVEN BY T11E YUGOSLAV DELEGATION

DUP.ING ITS imY 25 VISIT TO HRC. REVIEW 0F T11ESE FOUR DOCUMENTS,

PLUS T110SE SENT BY MAVK0 FROM J0ZEF STEFAN INSTITUT, WILL CONTINUE

IIERE, WIT 11 OBJECTIVE TO SEND FINAL TELEGRAPilIC COMMENTS ON JUNE 25.

IF YOU COULD SEND ANY OF TliE ADDITIONAL INFORlMTION REQUESTED BELON,

THAT WILL ALSO BE FACTORED INTO TiiE REVIEW.

IT HIGliT BE USEFUL TO DISCUSS TliESE C0!fiENTS WITN T11E IAEA TEAM

VISITING KRSK0 TliRU JUNE 10.

C0!!iErffs: A GENERAL C0CiENT IS THAT TiiE PROPOSED MODIFICATIONS

ENVISION USING Tile AUXILIARY FEEDWATER SYSTEM IN A PANNER FOR WHICH

IT fMY NOT IfAVE BEEN ORIGINALLY DESIGNED: 111EREFORE, A
.
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MR. BORUT iMVKO 2 'i

VERY CAREFUL REREVIEW 0F ALL ASPECTS OF TliE PLANT WITH DilS IN MIND IS*
4

APPROPRIATE. WE DO NOT HAVE ENOUGH INFORIMTION TO MAKE SUCH A REVIEW.
'

,

l. THE PROPOSED MODIFICATIONS SEEM REASONABLE BASED ON OUR INITIAL REVIEW

OF TliE SYSTEM AND DIE PROPOSED MODIFICATIONS. A SfMLL PURGE FLOW 111 ROUGH
,

Tile PAIN FEEDWATER N0ZZLE DURiNG 0-20% P0')ER AND A S?MLL TEMPERING FLOW
- - - . - - - - - - - . - - - . ._ .. __ _

2. There is a discrepancy in the feedwater flev control schece between the*

feedater systen description prepared by Gilbert Associates, Inc. and .

,

the feedeter 'systen control valves operation curves provided by ..

.14stinghouse. .
,

'
'

Gilbert Associates _ Westinghouse
, _ . , ,.

' 'W '

0-20% power
'

.-0-20% psmr ,
-

FB or3y ,.

..

FBCV only 1-

..-

20-70; pomr 20-505 po n e ..

FCY , FCV
- ,' .

.

,

. .
- !";2..-'

70-100% poser 60-90% power -

FCV (constant fl tv at 70%) FCY (constant ficw at 60%) ..

Plus FACV Plus FACY
- .-

,

.
-

. . . . .
. .

90-100% powr .
.

.-

FACY (constant flo# at 30%) . O ..-- <

'Plus FCY
'

.
,.. ,,

- 3- The split flow scheme is designed to lircit no core than 70: fidwthrough '.

the stean generator preheater. Although a 'high flow alann is provided
.for the operator's action, flow limiting provisions (e.g., orifice or ,

,,

. valve c,ontrol) wuld be preferred. .

4. The W3stinghouse scheduled therraal . hydraulics and stress analysis to
detenaine the aux /r.ain feed cc:bined impacts should consider tre erst :-

-

ccchination of the aux /nain feed flow assuming control system nalfunction.-
,

.S . The main feedwater line bre'.k sMuld be reanalyzed asstming a bre 1 in .

the 16" line at the cain feed nozzle.with 30; feedwater continucusly feeding-

. the breken stea:a penerator through the auxiliary feed nozzle before. tre
. , feedster i solation signal i s ganerated.

'

6. The piping design should be checked to assure that doar.-turned albtus are-
placed immediately upstrem of the tr.ain and the auxiliary fec&ater nozzles

.

, to miticate water humar. The idea is to minicize the horizo'ntal lengths
betwen .the stest genera %r and the vertical .run of pipia3

-

.
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7. /< cording to ONL-NlTREG-51248, "An Evaltation of Condensation-Indt>:ed Kater *
Hammr in Preheat Sten Generators? a water he.T. mar test is reccranded at-

_

'3:

20% of fuT1 p5mr by-using feedater thrbugh the auxiliary. feed <ater nozzle _ .
'

at the loast feedwater temperature that the plant standar6 9erating .-
.

procedure (SOP) allows and then switching the feedater at that tcaperature.

fra the auxiliary feedster nozzle to the rain feedatar nozzle by follow-
ing the SOP. The transient should be observed and recorded. It should'be
noted that at 1cw loads, there will be. vapor voids at the preheater section
of the steam generator.-

-.

8. The catplicated new control systsa my lead to a higher probabilit;y of
systcm n.alfunction and/or feedflew instability.

.

9, ,Please provide block diagrams of the control systas showing input parznetars
and catput control signals. Nse diagrans should clearly differentf ate -

safet;y-grade and non-safety-grade portions of the systans.
.

10. Please provide a discussion of plant operation near the p3mr. region where ,

the f'cw split occurs - f.e., near 70% power - to varify that stable control,

.
systcn operation will occtr at this pomr level. ,-,--

1 1h.. please provide additional infomation describing which valves are autmatf- ,-
cally operated and Mich are manually operated. ,

-
-

12. Discuss the purpose of tbt " loop feedwater isolation" discussed on page 16. ,-
'

Please provide failure modes of the various solenoid valves, control valves,'13.
and isolat!on valves on loss of electric power, instrunent af,r, etc. .

, .

14. Please provide a description of the consequences if the control system fatis
and results in an incorrect flod split. Additonally, described how the

'
-

,

failu.e is detected and haw rapidly operator action must be taken.
m-- .

~
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18. Additional information is needed on the flow distribution in the Medal , .

04 stdrh eenerator ttbe bundle. It is not clear how the flow frca the .e'- ''

auxiliary feedline affects the nain feed flow and how it is distributed ..' -

a t different povar l evel s. ( Eu b Q 6.4HME"75)
~

'

E .., .

AS WE HAVE NOIED' PREVIOUSt.Y.,.THE ABOVE ARE COMMENTS AND OPINIONS OF THE ASSIGNED
,

*

EXPERTS AND NOT AR OFFICIAL FINDING OR A GUARANTEE OF SAFETY BY NRC. fg.

:
-

*

REGA.RDS, O. D. LAFLEUR, JR., NRC. .
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