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Final Report 
Kola Confinement Leaktightness 

WBS Number: 1.2.2.1 
For the Kola Nuclear Power Plant, Polyarnie Zori, Russia 

James G. Guppy 
Principal Investigator 

Brookhaven National Laboratory 
Upton, NY 11973-5000 

516-344-2698 

This is the final report on the INSP project entitled, “Kola Confinement Leaktightness” 

conducted by BNL under the authorization of Project Work Plan WBS 1.2.2.1. This project was 

initiated in February 1993 to assist the Russians to reduce risks associated with the continued 

operation of older Soviet-designed nuclear power plants, specifically the Kola WER-440/230 

Units 1 and 2, through upgrades in the confinement performance to reduce the uncontrolled 

leakage rate. 

The major technical objective of this-project was to improve the leaktightness of the Kola 

NPP VVER confinement boundaries, through the application of a variety of sealants to 

penetrations, doors and hatches, .seams and surfaces, to the extent that current technology 

permitted. A related objective was the transfer, through training of Russian staff, of the materials 

application procedures to the staff of the Kola NPP. 

This project was part of an overall approach to minimizing uncontrolled releases from the 

Kola NPP WER440/230’s in the event of a serious accident, and to thereby significantly 

mitigate the consequences of such an accident. The U.S. provided materials, application 

technology, and applications equipment for application of sealant materials, surface coatings, 

potting materials and gaskets, to improve the confinement leaktightness of the Kola WER- 

440/23O’s. The U.S. provided for training of Russian personnel in the applications technology. 



Under this project, with the help of US-supplied materials and equipment, the Russian workers 

were to seal Cable Penetrations, Doors and Hatch Covers, Liner Weld Seams, and Stem 

Penetrations in the confinement of Kola Units 1 and 2. The Russian workers were to also apply 

surface coatings to all internal compartment surfaces consisting of floors, walls and ceilings in 

these confinements. 

The tasks and sub-tasks accomplished as part of this activity are described briefly below: 

1. Project planning. This task consists of several sub-tasks: 

(i) Prepare Project/Task Information Sheet. The “Kola Confinement 

Leaktightness” Near Term Risk Reduction Project originated in February 1993 

with the issuance of the Project/Task Information Sheet and subsequent approval 

by the Expert Working Group. 

(ii) Final Project Definition and Preparation of the Project Work Plan.. The 

original draft Project/Task Information Sheet document was revised in October, 

1993. This document defined the tasks which would be performed in order to 

improve the leaktightness of Kola Unit 2. 

2. Negotiate and award contract for materials, equipment, test application and training. 

The specifications for the materials, applications technology and training were developed 

between February 1993 and June 1993. The BNL Specification for the work was issued 

in a Request for Proposals in June 1993. The contract for the work was issued to 

Promatec in July 1993. This contract provided for materials, applications technology and 

training for a test application of the sealant to the Instrument and Control compartments 

in Kola Unit 2. 



3. Test application of sealant materials and delivery of materials and equipment to Kola 

NPP. The test application of sealant to improve the leaktightness of the I & C 

compartments at Kola Unit 2 was performed during August and September 1993. A 

leaktightness test of the two compartments was carried out, and was judged successful. 

The material was judged suitable for completion of application at Unit 2. Following this 

demonstration, the contract for delivery of sealant materials, equipment, training, and 

technical support to Kola NPP for the completion of the leaktightness task at Unit 2 was 

awarded to Promatec, and the materials and equipment needed to complete the 

leaktightness improvements were delivered to the Kola NPP. The Russian workers were 

trained in the materials application technology to continue the work at the plant. 

4. Sealant/gasket installations in Kola Unit 2. Application of the sealants and gasket 

materials in Kola Unit 2 were begun during plant outages in the time period from August 

1994 to December 1994. Additional gasket material requested by Kola NPP was ordered 

and delivered. The installation of gaskets and application of the sealant were completed 

by May 1996. 

5. Confinement inspection and integrated pressure test of confinement. Inspection of 

sealed surfaces after exposure to confinement conditions subsequent to plant operations 

was conducted in the Spring of 1996. A plan for the confinement pressure test was 

developed by Kola NpP and reviewed and approved by BNL. An integrated pressure test 

of the effectiveness of the sealant and gasket applications was performed on the Unit 2 

confinement in May 1996 and a test of the Unit 1 confinement was performed in 

November 1996. Copies of the integrated leaktightness tests for both units are included 

in the attachments to this report. 



A listing of the deliverables accomplished under this task are listed below. Ah of the 

deliverables below and the project milestones in the Project Work Plan have been accomplished, 

in spite of customs difficulties and scheduling delays with the Kola NPP plant staff. 

1. Deliver sealant materials and application equipment to Kola NPP. 

2. Train the Russian personnel in materials applications technology. 

3. Provide a test application of sealant materials to the I&C compartment of Kola Unit 2. 

4. Complete the application of sealants to penetrations and surfaces and the installation of 

gaskets as identified in Project Information Sheet for the Kola Unit 2. 

5. Inspect the seals at Kola NPP after exposure to plant operations. 

6. Report on the pressure tests of the confinements of Kola Units 1 and 2. 

There are eight attachments to this report, the Project Work Plan which docume.nts the 

authorization basis for the project (Attachment l), two reports in the form of Foreign Travlel Trip 

Reports by G. A. Greene (BNL) for on-site evaluation of the progress of the leaktighmess lproject 

at the Kola NPP (Attachments 2,3), the approved Kola NPP procedural guide for confinement 

leaktighmess testing (Attachment 4, translated to English), the Kola NPP reports on the 

leaktighmess results for both Kola Unit 1 and 2 (Attachments 5,6, in Russian and translCated to 

English), a written request by the Kola NPP management for additional materials to further 

improve leaktightness in Units 1 and 2 (Attachment 7, in Russian and translated to English), and 

a written request to Bums and Roe for two manual isolation valves for Kola Unit 2 to supplement 

the automatic isolation valves already installed (Attachment 8, in Russian and translated to 

English). Attachments 7 and 8 represent unresolved action items which require resolution. 

Action is underway by BNL to resolve these requests to the mutual satisfaction of the DOE and 

Kola NPP. 
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WBS Number 1.2.2.1, Revision 1 
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Project Title: Kola Confinement Leaktightness 



Project Work Pfan 

WBS Number: 23.1 
Revision 1 

.January 25, 1996 

1. Project Title: Kola ConGnement Leakt@tness 

2. Responsibie Contractor: Brookhaven National Laboratory (BXL) 

3. Responsible Indiv’^duab James G. Guppy/T. Ginsberg 

4. TotaI Estimated Cost: S 876K (US Contribution) 

5. Host Organization/ 
Primary coIltacls: Kola Nuclear Power Plant; Rosenergoatom 

6. TechnicaI Objective: 

The major objective of this project is to improve the leaktighmess of the Kola Unit 2 VVER confinement 
boundaries, through the application of a variery of sealants to penetrations, doors and hatches, seams and 
surfaces, to the extent that current ~technology permits. A related objective is the transfer, through training 
of Russian staff, of the materials application uxhnology to Koh NPP. 

7. Scope: 

This project is part of an overall approach to mini&&g uncontrolled reieases from the Kola NPP Unit 2 
VVER40/230 in the event of a serious accident. and thereby signific&tiy mitigate the consequences of 
such an accident. The U.S. will provide mate&Is, application technology, and applications equipment for 
application of sealant materials, surface coatings, potting materials and gaskets, to improve the confhtement 
leaktighmess of the Kola Unit 2. 
apphcations technology. 

The U.S. wiiJ also provide for training of Russian personnel in the 
Under this project, with the help of US supplied materials and equipment, the 

Russian workers will seal Cable Penetrations, Doors and Hatch Covers, Liner Weld Seams, and Stem 
Penetrations in the confmement of Kola Unit 2. The Russian workers will also apply surface coarings to 
all internal comparnnent surfaces consisting of floors, walls and ceilings in this con?5nexnent. 

8. Description of Activities: 

(a) Project PI&g. This task consists of several sub-tasks as outhed below: 

(0 Prepare draft Project/Task Information Sheet. The ‘Koia Confinement Leaktighmess” 
Near Term Risk Reduction Project originated in February X993, with the issuance of the 
Project/Task Information Sheet on February 24, 1993. This project definition was 
subsequently approved by the Expert Working Group for this work. 

(ii) Final Project Definition. The original draft “Project/Task Information Sheet” document 
was revised on October 18, 1993. This document defined the tasks which would be 
performed in order to improve the hzaktigbmess of Kola Unir 2. 

(iii) Prepare the Project Work Plan. Updating of the Project Work Plan will be done, if 

-l- KOLA_LTI.PwP 



cb) Negotiate and award contract for materials. equipment, test application and training. The 
specifications for the materials. applications technology and training were developed berween 
February 1993 and June 1993. The BNL Specification for the work u-as issued in a Request for 
Proposals in June 1993. The contracf for the work was issued to Promatec in July 1993. This 
contract provided for marerials. applications technology and training for a test applicauion of the 
sealant to the Insrmmenr and Control compawents in Kola Unit 2. 

(C) Test Application of Sealant iMaterials and delivery of marerials and equipmenr to Kola NPP. The 
rest application of sealant to improve the leakrighmess of the I & C comparunenrs at KoIa Unit 2 
was performed during hugusr and September 1993. 4 leak righmess test of r_he two comparrmenn 
was carried out. and was judged successful. The material was judged suitabie for completion of 
application at Unit 2. Russian workers were trained as applicators to continue tie work ar the 
plant. 

(4 Award contract for delivery of sealant materials. equipment, training, and technical support to Kola 
XPP for the completion of the leaktighmess task at Unit 2. This conuacc was awarded only after 
successful compietion of Task (c) above. 

(e) 

U-l 

@I 

Delivery of materials and equipment Lo Kola NPP. 

Training of Russian workers in the materials application technology. 

Sealant/Gasket InstaMions in Kola Unit 2. Application of the sealants and gasket materials to K0l.a 
Unit 2 were performed during plant outages in the time period from August 1994 to December 
1994. Substantial work still remains to be performed. Completion of sealant applications. except 
for the spare penetrations, is expected to be completed by the Kola NPP during the next plant 
outage. 

(h) Order and deIiver any additiohal mareriais and equipment that may be needed for com@Xi~n Of the 

leaktig&ness project. AddilionaI gasket mafzrial requested by Kola NPP is scheduled to be Orderrd 
during February 1996. When the NPP is ready for the integral leak rest of the confinpJnent, it is 
likely that they may request additional test equipment. 

(9 Confinement Inspection and Pressure Test. This task consists of several sub-tasks as outlined 

necessary, because cf COSK. schedule or scope of work changes. 

below: 

(0 

(ii) 

(iii) 

Inspeaion of seals. Inspe&on of sealed surf&es after exposure to con5nemem conditions 
subsequent to plant operations wilI take place during the next pIanned outage, scheduled 
for late Summer i996. A site visit by Promarec, BNL, the NPP staff, and perhaps others, 
featuring an won will be pIarmed, and a report will be issued which docpmenrs the 
condition of the sealant materials in situ after exposure to plant conditions for one year. 

PIanning for the Confinement pressure rest wilI be performed by KoIa NPP, and this pian 
wiI.I be reviewed by BNL. 

Pressure Test of Confinement. An integrated pressure test of the effectiveness of the 
sealant and gasket applications will be performed on the confmemenr, or on selected rooms 
of the confinement. 

-2- 



Ci) Provide on-call assistance and problem resolution based on requests from DOE, Kola NPP, P-W, 
and the Contractor. These include: (a) A draft report on ‘Koia Continement Leaktighmess fioje;: 

Response to Empressarios Agrupadaos Report” - issued on July 3 I, 1995, and (b) a ‘white-paper” 
on the ‘Confmemenr Leaktigbmess Programs for the Russian NPPs” - currently in progress. 

9. Deliverables: 

(a) 

(b) 

(C) 

(d) 

DeIiver sealant materials and apphcation equipment to Koia NPP. 

Russian personnel trained in materials applications technology. 

Provide a test application of sealant materials to the I&C compartment of Koia Unit 2. 

Completed application of sealants to penetrations and surfaces, and installation of gaskets, as 
identified in Project Information Sheet for the Kola Unit 2. 

(e) Report from Promatec summarizm g sealant application work performed on Kola Unit 2. 

07 A report on the inspection of seals at Kola Unit 2 after exposure to plant operations. 

(9) A report on the Pressure Tests of the confinement of Kola Unit 2. 

10. Project Schedule M&tones: 

Cd) 

(6 

03 

W 

@O 

(0 

ci) 

W 

Prepare draft Project/Task Information Sheet 

Award contract for test application in I& compattments 

Complete test application of sealant materials to the I&C compartment 
of Koia Unit 2. 

Complete Project/Task Information Sheet (Project Definition) 

Award contract for materials, equipment, and training. 

Delivery of seahmt mater& and appIication equipment to KoIa NPP. 

Complete training of Russian personnel in materials apphcation technology. 

Complem application of sealants to penetrations and surfaces, and 
installation of gaskets, for the KoIa Unit 2. 

Inspection of sealed surfaces after exposure to co&ement 
conditions during pIant operations. 

Pressure Test of Cotninement. 

Project Complete 

Please see the attached Gantt chart. 

24FEB1993 

3oJuL1993 

lSSEP1993 

18Ocr1993 

21JUL1994 

15AUG1994 

3OSEP1994 

3OAUG1996 

23SEP1996 

3OSEP1996 

3OSEP1996 ’ 
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IX. Period of Performance: 

February 24. 1993 through September 30, 1996. 

12. Tie Phased Budget: 

Please see the artached time-phased budget sheet. 

13. Materials, Supplies, and Subcontracts: 

Contracts for the sealant materials, appIications equipment. a test application of the sealant to the 
Instrument and Control compamnents in Koia Unit 2. and rraining of the Russian workers in mater& 
application technology were issued to Promatec. Additional materials will be purchased from other 
vendors. 

14. Partner country contribution: 

The Kola NPP will provide staff for implementarion of this project. This includes staff for interaction with 
the US side and Contractor. personnel to be trained in the materials applicarion technaiogy that wiU perform 
the actual task of sealing the confinement, and the supervisory staff. The NPP is also rcspomiile for actual 
installation of sealant materials, and for providing any materials or equipment that is not provided by the 
US side. 

15. Notes and Contingmies: 

Since this project is a cooperative effort between the US side and the Kola NPP, the milestones indicated 
in this project work plan are dependent upon NPP achvities. If the application of sealant matetiak to alI 
the penetrations, doors, hatches, seams, and surfaces of the cot@nement is not completed during the 
upcoming plant outage in May 19% by the Kola NPP staff, then the project will be delayed until after the 
subsequent plant outage. 
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‘rtimam Kola Confinommnt Loaktightness ___ .._-. _ _ _ _. _ _ . . _ _ . . _ _ _ 
-3’ - .’ - --- __- --. 
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-- 
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0.5 0 $9.360 -. - SO -- 
---_-_ 
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_ _... -_--- - .__ _. . --- _-_- _- .- - - --_ ___.-__ - 

.--_- __- -_-- -- _----e --_-. - - . .-- .--_ __. ._ 

i BNL TCW~ ___ ..- - _ - _ -- . __ .- _ -- .- -- . -.. - -. - _ __ _ 

/ - Destination _ _ -. -_--_ 
-..-. - __-._- .-. - -- _-. 
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_-- -__.- _ 
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- ._- 

-- 
i NY to Vend0 
hb-total Dofmdc 
i- 

i riY to MOS-- =Oc I_” I la” 
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! 

NY to Moscow *a* rza-4 
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cn- CO 30 - 
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1 7 7 
. 

: f5.565 _-._-- 514.686 s3.038 I S10.596 S33.885 
n I n n so so So so so 
n 
I 

n 
1 

n so 
, _- ii so : so so 

1 

1, 3. 7 : $5565’ ii44.686 i3.038 ‘- sla US6 S33885 

sub-to-1 Travel 

‘ds a supplies 

3. 6, 91 I I S6.m SV.4i6 S3.639 Sl2694 S40.992 

/ I / I 

SW00 2750 52616 s&366 
\ , / I 

I Con~cWEquipmont contict ! BNLMH : BNLG&A TOW 

C&tracts s25.ooa Sl.soo s2.550 s29.05e 

Commitments as of 12B5 s12.08!5 : 5725 $1.236 s14.04E 

Total ContractsEquipment stS.000 s3.794 w3.104 

Contingency w.m 

kctd cost nlru 1MS S663.900 

iotal Estirnatrd cm $875.462 
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ATTACHMENT 2 

Foreign Travel. Trip Report of G.A. Greene 
5/24-30, 1996 to Kola Nuclear Power Plant 

Polyamie Zori, Russia 



DOE Trip No. 9603507 

SUMMARY 

FOREIGN TRAVEL TRIP REPORT 

G. Alanson Greene, Mechanical Engineer 
5 16-344-2296 

Department of Advanced Technology 
Building 820M 

BROOKHAVEN NATIONAL LABORATORY 

June 7, 1996 

Dates of Trip: May 24-30,1996 

Destination: Kola Nucleilr Power Plant, Polyarnie Zori, Russia 

Statement of Purpose of Trip: 
The purpose of the trip is to lend technical support ,and consulting to the staff at the Kola 

NPP in their integrated reactor safety program. During the_trip, a walkdown of the Kola Unit 2 
confinement will be conducted in order to visually exar$e the condition of the confinement 
boundary and sealant. The confinement pressurization and leaktightness testing will be witnessed. 
The status of the installation of the high-level confinement radiation monitors will be reviewed and 
all action items decided. Future activities will be discussed_ 

Abstract: 
The walkdown of Unit 2 of the Kola NPP was conducted in concert with the under 

pressurization leak tightness tests of the confinement_ Leakage points were identified and the 
defects were corrected by the application of sealant material where possible. The hutch locks, 
isolation valves, new gaskets, and the sealant have been installed during the current outage. The 
over pressurization test was observed following the under pressurization test. Discussions were 
held with the Kola management concerning their need for additional aid in the form of similar 
hardware for the upgrade of Unit 1, which goes into an outage on July 1,1996. A review of the 
installation of the confinement radiation detectors was held and the project status was discussed. 
A conference call was scheduled for June 6, 1996 between Kola, BNL, and Victoreen to begin 
planning for a return visit to Kola for the final installation of the high level confinement radiation 
monitoring system. 

. 



Detailed Trip Report 

George Greene (BNL) visited the Kola NPP (Unit 2) in Polyarnie Zori, Russia, Corn May 
24-May 30, 1996, to review the current status of the installation of the high-level confinement 
radiation monitor system, and to witness and participate in the Unit 2 confinement leaktightness 
tests that were planned for May 28-30. 

The four radiation monitors have been installed in the Kola Unit 2 confinement on the 
steam generator level in the vicinity of two steam generators and two primary coolant loops. The 
four sets of in-confinement power and signal cables have been pulled through steel conduits and 
have been passed through the confinement penetrations into the reactor building (ex- 
confinement). At the request of the Kola management, an additional 1000 feet of RG59 coaxial 
cable has been added to the shipment of the two field calibrators; this cable is needed to complete 
the wiring to the readout devices and the remote displays. Matrix International is making 
progress on shipping this material by air to Moscow and then by truck to Kola. 

The confinement leaktightness testing began on May 26 and continued until M;ay 28. The 
details of the test procedures are contained in a Kola test protocol document, a copy of which was 
supplied. The results of the testing were faxed to BNL in a summary report. Both do’cuments are 
on file at BNL. A short summary of the tests follows. The first part of the leaktightness testing 
involved an under pressurization test in which a vacuum was pulled on the confinement of 226 
mm H,O by operation of the confinement ventilation fans, resulting in an in-flow of air through 
defects in the confinement boundary. During the under pressure test, personnel entered the 
confinement and examined the boundaries for leaks. These were marked and later repaired with 
sealant material, after the ventilation system had been sealed off to measure the time for the 
confinement to return to ambient pressure. Next, the overpressurization test was performed. A 
positive pressure was established in the confinement by operation of a compressor, and the 
resulting pressure in the confinement was ‘measured. Leakage sites were again located and, at the 
end of the pressurization test, the leakage rate was determined (after the compressor had been 
shut down) by. measuring the time for the confinement to bleed down to the ambient pressure (ie., 
P_ = 0). c 

The Kola summary report indicates that during the 1994 outage the Unit 2 confinement 
had been able to be pressurized to 70 mm H,O and exhibited a leak rate of 4950 vol%Jday. 
However, during the 1996 tests, the confinement was able to be pressurized to 275 mm H,O and 
the leakage was reduced to 768 volO/dday. The sharp reduction in the measured leak rate can be 
attributed to the confinement leakage upgrades supplied through the INSP program: new isolation 
valves, replacement hutch locks, new gaskets, and application of sealant material to local defect 
sites. Several dozen leak sites remain which the plant intends to repair prior to startup on June 7, 
1996. The reported leak rate was measured with these known defects yet unrepaired,. hence the 
leakage at startup should be less than reported above. The Kola staff indicated that they were 
prepared to continue to upgrade the Unit 2 confinement to further reduce the leakage, and that 
they were interested in applying the same upgrades to Unit 1, another VVER 440-230 of similar 
age. 



Appendix 

Itinerary: 

May 24,1996 
May 25 
May 26 
May 26-28 

May 29 

May 30 

People Contacted: 

Gennady Paradnikov 
Sergey Gorehkhin 
Leonid Popruzhko 
Anatoly Tutunnik 

Literature Acquired: 

Depart New York JPK 
Oflicial Stop Over in St. Petersburg 
Arrive Polyarnie Zori, Russia 
Observe Leaktightness Tests and Discuss 

Status of Radiation Monitor Project 
Depart Polyamie Zori, Russia; Official Stop 

Over in Helsinki 
Arrive New York JPK 

Head of Adjustment and Startup Department 
Deputy Head of Adjustment and Startup Department 
Engineer-in-Charge of Radiation Monitor Installation 
Deputy Chief Engineer 

Procedural Guide for Conducting Leaktightness Testing of the Kola Confinement, 
on tile in Russian. 

Summary Report of 1996 Leaktightness Tests ofKola NPP Unit 2, 
translated to English1 and attached (9 pages). 

c 



ATTACHMENT 3 

Foreign Travel Trip Report of G.A. Greene 
1 O/l 1 - 19, 1996 to Kola Nuclear Power Plant 

Polyarnie Zori, Russia 



BROOKHAVEN NATIONAL LABORATORY 

MEMOUNDUM 

DATE: . October 24, 1996 

TO: 

FROM: 

Vanessa E. Crump 

G. A. Greene 

SUBJECT: Foreign Travel Trip Report and Travel Voucher for Trip #9606937 

I have, attached my foreign travel trip report with copies of three attachments. The 

attachments are designated by number with post-its. Please remove the Post-its and type 
“ATTACHMENT NO. n at the top of each one. 

I have also attachedthe necessary information for the travel voucher, including the airline 
receipt, two limousine receipts, copies of two checks to Travisa, cash advance, travel itinerary, 
my itemized expenses, and a sample “lodging and meals expense report* to assist you in preparing 
the travel voucher. I estimate a refund of approximately $311.00 due to me. Please try to have 

the voucher ready for my signature by October 29; if that will not be possible, let me know right 
away. 

cc: J. G. Guppy 
A. W. Reisman 



DOE Trip No. 9606937 

SUMMARY 

FOREIGN TRAVEL TRIP REPORT 

George Alanson Greene, Mechanical Engineer 
5 16-344-2296 

Department of Advanced Technology 
Building 820M 

BROOKHAVEN NATIONAL LABORATORY 

October 24, 1996 

Dates of Trip: October 11-19, 1996 

Destination: Kola Nuclear Power Plant, Polyarnie Zori, Russia 

Statement of Purpose of Trip: 
The purpose of the trip is to complete the installation of the confinement high-level 

radiation monitoring system and to bring the system on line. In addition, the status of oth’er INSP 
projects at the Kola NPP are to be reviewed, including the confinement leak-tightness upgrades, 
the confinement isolation valves, and the emergency backup batteries. Other discussion points 
include the translation diskettes of the manual for the radiation monitoring system, the 
compilation of US standards for confinement radiation monitoring, and the contract with IKola for 
installation of the radiation monitoring system. 

Abstract: 
Two of the four radiation monitors were installed in the confinement and all electrical 

connections to the readout devices in the Unit 2 control room and to the remote indicators were 
completed. Only one detector system is operational; there is a short in the wiring for the :second 
detector which we believe is a result of damage to the detector connector during hookup by the 
Kolastaff. The other two detectors were not mounted in the confinement during our visit as a 
result of a misunderstanding. Kola staff will mount them and complete the wiring as we 
demonstrated for the other two detectors. A return visit will be required during the next ‘outage 
to complete the installation of the radiation monitoring system. An update was given on the 
leaktightness work for Units 1 and 2. The status of the installation of the emergency backup 
batteries and the schedule for completion of the installation were discussed. A request for manual 
controls for two of the isolation valves was received for consideration. The-translation diskettes 
of the manual for the radiation monitoring system were delivered, the US standards for 
confinement radiation monitoring were sent, and the S14,OOO.OO contract for installation of the 
cables for the radiation monitoring system was discussed. 



Detailed Trip Report 

Cbnfinement Radiation Monitoring System for Kola Unit 2. BNL and Victoreen 
representatives visited the Kola NPP (October 11-19, 1996) to begin the final installation of the 
high-level confinement radiation monitoring system in Kola Unit 2. Non-standard connections 
were constructed at the confinement penetrations for the power and signal cables for each of the 
four detectors. The power and signal cables were terminated in a temporary rack in the reactor 
control room along with the wires from the four remote alarming-indicators. .Only two of the four 
detectors were installed in the confinement, therefore we were only able to work on two 
detectors. One train of two detectors was wired to the readouts, a recorder, and two remote 
indicators; Kola stafFwill wire the second train themselves in exactly the same configuration as 
the first train. When the system was calibrated, all four readouts, two recorders, and four remote 
indicators worked properly. However, one cable was accidentally shorted out at the detector by 
the Kola staff during installation, so only one of the four detector channels was able to be made 
operational. This channel was tested with the radioactive field calibrator and it operated exactly 
as it had been calibrated at the Victoreen Company. It will be necessary to return to Kola during 
the next scheduled outage to correct the cabling deficiencies and to bring the entire system 
operational. It may be desirable to bring one Kola staff to Victoreen for in-depth training on the 
system before then. 

Status of Confinement Leaktightness, Isolation Valves, and Emergency Backup Batteries ai 
Kola NPP. The status of the MSP projects indicated above were determined through briefings 
by the cognizant Kola personnel during the visit to install the confinement high-level radiation 
monitoring system. Discussions were held with T. Petkevich (Chief ofLocalizing Systems 
Laboratory) concerning the leaktightness upgrades and the confinement isolation valves. At the 
time of my visit in May 1996,21 leak sites were identified for correction prior to restart of Unit 2 
in June 1996. Kola personnel were able to correct 15 of the 21 defects prior to restart (see 
Attachment 1) A total of fifteen additional defects have been identified for correction during the 
next scheduled outage. As for Unit 1 which is presently on an outage, 80% of the planned work 
on leaktightness has been completed. Kola has requested additional gasket material, sealant 
material, and valves in a memo from the plant chief engineer, which will be translated and 
forwarded for consideration (Attachment 2 in Russian). Prior to restart of Unit 1, leaktightness 
tests will be performed as was done for Unit 2 in May 1996. T. Petkevich requested that I look 
into her request for manual controls for two of the isolation valves which had been sent to Bums 
and Roe in May 1996. This request was communicated to R. Denning by telephone and is 
included in this report as Attachment 3. Discussions were held with A. Simeonov (Deputy Chief 
of the Electrical Department) concerning the status of the installation of the emergency backup 
batteries for Units i and 2. Twb batteries and their switching panels were installed for Unit 2 in 
June 1996. The two batteries and switching panels for Unit 1 are currently being installed and are 
expected to be completed by the end of October 1996. The fifth battery and switching panel 
system which is common to both units is being installed and is expected to be completed before 
restart of Unit 1. 

‘.. 

t 



Appendix 

Itinerary: 

October 11,1996 
October 12 
October 13-17 

October 18 

October 19 Arrive New York JFK 

Depart New York JFK 
Arrive Polyamie Zori, Russia 
Install Radiation Monitor System and 

Discuss Status of INSP Projects at Kola 
Depart Polyarnie Zori, Russia; Oflicial Stop 

Over in Oslo 

People Contacted: 

Gennady Paradnikov 
Sergey Gorelikhin 
Leonid Popruzhko 
Tatiana Petkevich 
Alexander Simeonov 
Marina Kasakova 

Head of Setup, Testing, and Startup Department 
Deputy Head of Adjustment and Startup Department 
Engineer-in-Charge of Radiation Monitor Installation 
Chief of Localizing Systems Laboratory 
Deputy Chief of the Electrical Department 
Kola Interpreter 

Literature Acquired: 

1. Update to the “Summary Report of 1996 Leaktightness Tests of Kola NPP Unit 2,” 
translated to English (9 pages). 

2. Memo from Omelchuk to Greene, “Request For Additional Gasket Material, Sealant 
Material, and Valves,” dated October 16, 1996, in Russian (2 pages), 

3. Memo from Omelchuk to Chuebon (Bums and Roe), “Request For Manual Controls 
For Two Isolation Valves,” dated May 11, 1996, in Russian (2 pages). 



ATTACHMENT 4 

Kola Nuclear Power Plant Procedural Guide for 
Confinement Leaktightness Testing 



KOLA NUCLEAR POWER PLANT 

LEAKAGE TESTS OF THE PRESSURIZED 
CONTAINMENT BUlLDING SYSTEM 

UNITSlAND 
WORKINGPROGRAM 

APPROVED: DEVELOPED BY: 

Deputy chief engineer for operations 
[signed] Yu. N. Kostromin 
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[signed] A. B. Kabakov 
Head of TsTAI 
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1. INTRODUCTION 

1.1. This program defines the scope, sequence and procedures for conducting the leak 
testing of the pressurized containment building (GO) system of reactor units 1 and 2, the criteria 
for the successful completion of the tests, and the required safety measures. 

1.2. The tests of the GO system are divided into the following: 

1.2.1. Preliminary integrity testing by vacuum tests to detect defects of the GO system. 
These tests are to be performed periodically, during the time for preventive maintenance 

CPPR). 
1.2.2. Integrated leakage tests to confirm the functional acceptability of the GO Isystem as 

a safety containment system and to determine the levels of leakage from the GO system. 
These tests are to be performed periodically during preventive maintenance on the power 

generating unit in question, once a year. 
Integrated tests are to be performed with a positive pressure of 0.14 kgfYcm* before the 

execution of operations for the prevention of rupture of the lining of the central room, the spent 
fuel pool, etc. 

After the executions of the operations to ensure the integrity of the Iining of the rooms 
indicated above, tests of the pressurized containment building system (SGO) are to be performed 
at a positive.pressure of 0.3 kgElcm*. 

1.3. The deadlines for the performance of the tests are defined by the “Working ‘program 
for the startup of unit 1 (2) after preventive maintenance.” 

1.4. A representative of the setup, testing and startup department, to be designated at the 
first test according to the program by instruction from the chief engineer of the KoIa Nuclear 
Power Plant, conducts technical supervision of the testing; thereafter the technical supervisor is to 
be designated by instruction of the head of the setup, startup and testing department (TsXIP). 

1.5. Operating personnel of the reactor shop, the thermal automation and measurement 
department and the electrical shop, personnel of the centralized repair shop and personnel of the 
TsNIP are recruited for the tests at the discretion of the technical supervisor. 

On-duty repair teams of the reactor shop (RTs), the centralized repair shop (TsTsR), the 
thermal automation and measurement department (TsTAI) and the electrical shop (ETs) are 
provided for the time required for the performance of the tests for the current eliminatio:n of 
defects. 

The individuals responsible for the operations are the heads of the shops. 

1.6. The technical supervisor of the tests is to execute all operations involved in the 
performance of work under this program after receiving the approval of the shift chief o:f the NPP 
or the phase shift chief (NSO). All switches are to be thrown by the shift personnel of the shops 
according to their areas of responsibility. 

1.7. The NSO is to provide working supervision of the operations in strict adherence to 



the specifications of this program. 

1.8. This program has been developed on the basis of the following ,documentation: 
- “The WBR nuclear power pIant, the V-230 and V-270 reactor plant, and the 

pressurized containment building system. Standard program of operating leakage tests. 
230.27O.KhA.KAV.PM”; 

- “Regulations for the construction and operation of safety containment systems for 
nuclear power plants. PN ABG-10-021-90”; 

L “Instructions for safety inspections in the operation of nuclear power facilities. RD-7-5.” 

1.9. List of abbreviations used in the text. 
BV- 
BShchU - 
GO- 
Kzv- 
IUP- 
KID- 
NSO - 
NSABS- 
OOTiTB - 
OYaBiN - 
PPR - 
PG- 
RO- 
RTs - 
TsD - 
TsTAI - 
TsNB? - 
TsTsR - 
ShchAO - 
ETs - 
SGO - 

spent fuel pool; 
unit control room; 
pressurized containment building; 
exhaust stopper valve; 
inlet stopper valve; 
excess pressure valve; 
phase shift chief; 
nuclear power plant shift chief; 
labor protection and safety equipment department; 
nuclear safety and reliability department; 
preventive maintenance; 
steam generator; 
reactor section; 
reactor shop; 
radioactive decontamination department; 
thermal automation and measurement department; 
setup, testing and startup department; 
centralized repair shop; 
hardware section control board; 
eIectrica1 shop; 
pressurized containment building system. 

1.1 I _ The time required for the execution of this program is as follows: 
the vacuum testing stage - 12 hours; 
the integrated test stage - 24 hours. 

1.12. The tests in question are to be conducted on the basis of item 8.3 of the 
“Regulations for the construction and operation of safety containment systems for nuclear power 
plants. PN KEG-10-021-90.” 



2. SAFETY SPECIFICATIONS IN THE EXECUTION OF OPERATIONS 

2.1. In the performance of the tests, the following specifications apply: items 2.5 and 2.8 
of the “Regulations for safety procedures in the operation of thermomechanical equipment of 
power stations and heating systems,” chapters I and II of “Standard regulations for fire safety for 
industrial enterprises” and “Instructions on radiation safety of the NPP” (item 6, 7, 8 and 9) and 
chapters 4, 8 and 9 of the “Regulations for fire safety operation of power plants” (PPB-AS-93). 

2.2 Personnel certified according to the official instructions are to be cleared to 
participate in the operations involved in the leakage testing of the pressurized enclosure system, 
provided they have successfully completed: 

- a test on their knowledge of the regulations for safety procedures and fire safety 
regulations, and the working programs and testing methods; 

- training on safety procedures, radiation safety and fire safety regulations. 

2.3. During the performance of the tests, the operating personnel are to conduct 
continuous monitoring of the state of the reactor plant and the safety systems and are to report in 
advance to the technical supervisor of the tests concerning any changes in switches on the 
operating systems involved with the reactor plant. 

2.4. For the period of the performance of leakage tests of the pressurized enclosure with 
positive pressure, all operations at the reactor unit not involved with the performance of the tests 
are to be suspended, and all personnel not participating in the performance of the tests (with the 
exception of operating personnel) are to be removed from the pressurized enclosure area. The 
beginning of testing is to be announced by loudspeaker. A safety zone is to be designated by 
warning posters: “Danger Zone, Access Prohibited.” The beginning of the sealing of doors to the 
pressurized enclosure is to be considered the beginning of testing. 

2.5. All types of operations in the pressurized enclosure and within the safety zone are to 
be suspended for the testing period. The presence of personnel not participating in the tests being 
conducted in the pressurized enclosure or within the established safety zone is not permitted. All 
areas directly adjoining the pressurized enclosurk are considered to be associated with the safety 
zone. 

2.6. The personnel participating in the tests are to be admitted to the pressurized 
enclosure according to a list approved by the test supervisor. The entry of personnel into ,the 
pressurized enclosure and their departure from it are to be monitored by the list. 

2.7. The presence and proper working order of primary fire extinguishing equipment are 
to be verified before the beginning of testing. 

2.8. Should a fire break out in the testing zone, the phase shift chief is to announce to 
following actions: 



- the immediate suspension ,of testing; 
- the disengagement of the equipment which has been active in the tests; 
- the dumping of positive pressure (or the vacuum in vacuum testing of the pressurized 

enclosure system; 
- the unsealing of the pressurized enclosure to provide access to personnel for 

extinguishing the fire. 

2.9. In the event of a fire in the unit control room (BShchU), the actions of item 2.8 are 
to be executed. 

2.10. Scaffolding and support structures are to be installed by instruction of the technical 
supervisor of the tests for the inspection of the pressurized enclosure in locations where there are 
no stationary service platforms; these structures are to be dismantled and removed from the 
pressurized enclosure upon the conclusion of the tests. 

2.11. The personnel participating in the performance of the tests are to be provided with 
individual protective equipment (helmets, coveralls and respirators). The personnel of the groups 
assigned to detect flaws in the components of the pressurized enclosure system are to have 
individual flashlights with a voltage not higher than 12 V. 

2.12. In the inspection of the inner surface of the pressurized enclosure in vacuum testing, 
deviation from the predefined routes and the use of equipment or devices not specified in advance 
for this purpose for access to the inspection points are prohibited. During the leakage tests of the 
pressurized enclosure using positive pressure, the inspection within the premises of the electrical 
shop and the thermal automation and measurement shop is to be performed in the presence of 
operating personnel of the shops in question. The inspection of the pressurized enclosure is to be 
performed not sooner than 10 minutes after the pressure steps specified in the working program 
have been achieved. 

2.13 _ Any extraneous objects are to be cleared from the zone for the performance of the 
tests and the inner rooms of the pressurized enclosure. 

2.14. The prevention of any possibility of the ignition of objects in the pressurized 
enclosure or the safety zone is to be ensured, and fuels and lubricants, oxygen cylinders and tieI 
gases are to be removed from the pressurized enclosure. 

2.15. The command point of the technical supervisor of the tests is to be equipped with 
reliable operating communications (telephone or loudspeaker): 

- with the compressor station control panel; 
- with the control panel for the ventilation systems which provide the creation of a vacuum 

inside the pressurized enclosure; 
- with the unit control room, the hardware section control board and rooms A103, A 105 

and A301; 
- with the personnel groups performing the search for defects; 
- with the rooms of operating personnel of the reactor section. 

. 



2.16. The following activities are not permitted during the tests: 
- searching for defects in components of the pressurized enclosure by groups consisting of 

less than two people; 
- opening or closing of the pressure doors or pressure hatches which seal the pressurized 

enclosure without a command from the technical supervisor for the tests; 
- mechanical actions on the pressure lining (knocking on welds); 
- the elimination of cracks or flaws under pressure by any method. 

2.17. Access to the vacuum tests is provided according to thermal and radiation 
monitoring duties, while access to the pressurization tests is granted by order, with a notation in 
the operating log and the “Journal of records of operations by duties and orders.” 



3. EQUR?MENT NEEDED FOR PERFORMING THE TESTS a 

3.1. Two pressure check gauges with a scale of O-l kgf7cm2 with an accuracy class of at 
least 0.4 are needed for petiorming the pressurization tests. 

3.2. A U-shaped pressure and vacuum gauge with measurement limits of 200-500 
rnrnH~0 is needed for vacuum testing of the pressurized enclosure. 

3.3. A computer of the MK type is needed for performing calculations to determine the 
amount of leakage. 

3.4. The following are needed for detecting flaws: 
- buckets - quantity 5; 
- soap solution - 10 1; 
- brushes - quantity 5; 
- battery-powered flashlights - quantity 5. 

3.5. Chalk (10 pieces) or oil. paint (1 1) and 5-6 small brushes are needed for marking the 
locations of leaks. 



4. OPERATING RESTRICTIONS AND INSTRUCTIONS 

4.1. Operations in regard to the opening of cut-off valves which are to be closed 
according to the list of annex 2 of this program are prohibited for the time required for performing 
the tests. 

4.2. The performance of repair operations on valves, equipment or pipelines connected to 
the pressurized enclosure system or on sealed passages during the performance of the tests is 
prohibited. 

4.3. Increasing the rate of change of the following parameters inside the pressurized 
enclosure system in the course of the performance of the tests is prohibited: 

- the rate of increase of the pressure in the pressurized enclosure above 0.053 k@?‘crn2-h. 
- the rate of decrease of the pressure in the pressurized enclosure above 1.03 kgfi’cm2.h. 
- the rate of emergency pressure dumping from the pressurized enclosure (with the use of 

ventilation system B-4) above 1.53 kgffcm2.h. 

4.4. Pressure dumping from the pressurized enclosure system is to be performed by the 
engagement of ventilation systems B-2 (by switching on fan 1(2)B-2/l(2) and opening pressure 
valves 1(2&2/l, 2 (3,4), 2A-2/5, 6, 7, 8. 

ventilation system V-4 may be engaged (switching on of fan l(2) V-4-1(2) and o,pening of 
pressure valves l(2) A-40, 2 (3, 4)) f or rapid pressure dumping in an emergency. 

4.5. The compressor is to be switched on for the pressurization of the containment 
building system after determination of the radiation situation in the rooms of the pressurized 
containment building by order of the shift chief of the labor protection department or with his 
consent. 

4.6. During the performance of the tests, the electrically actuated air flow isolating valves 
are closed by remote control; manual final sealing is not permitted. 

4.7. During the performance of tests of the pressurized containment building (GO) under 
positive pressure of 0.14 kgflcm*, the following actions are to be performed: 

- after the pressure has been increased in the GO system, the pressure in the containment 
building is held at 0.13 - 0.14 kgDcm* for 2 hours (the stabilization time); 

- an increase in the positive pressure in the GO above 0.14 kgElcm* is not permitted; 
- in the performance of the first tests under this program, the leakage value is to be 

determined at three pressure stages of 0.05, 0.1 and 0.14 kgElcm*; later it is determined only at the 
level of 0.14 kgElcm*. 

4.8. The following actions are to be executed in the performance of tests at a pressure of 
0.3 kgfYcm*: 

- an increase in the pressure in the containment building above 0.3 kgf/cm* is not 



permitted; 
- after the pressure in the GO has been raised, the pressure in the GO is held at 0.25 - 0.3 

kgi%m2 for 2 hours (the stabilization time); 
- in the performance of the first tests of the pressurized containment building with a 

pressure of 0.3 kgE/cm2, the leakage value is determined at 2 pressure stages of 0.14 and 0.3 
k$cm2; later it is determined only at the level of 0.3 kgf?om2. 

4.9. During the rise in the pressure in the GO, the integrity of the lining of the spent fbel 
pool is monitored (according to the appearance of air bubbles in the water or by sound). In the 
event of the appearance of signs of a rupture, the tests are suspended, and the pressure is released 
from the containment building. 

5. READINESS AND INITIAL STATE OF THE SYSTEM, AND RELATED 
SYSTEMS 

5.1. The reactor plant is in a subcritical state, and the equipment of the primary loop is 
cooled to a temperature below 50°C. The safety systems are on “hot” standby. 

The temperature in the steam generator box is not above 33OC. 

5.2. All the cut-off valves which provide containment of the pressurized space are closed 
(according to Annex 2). A membrane is installed on the bubbler tank. The membranes on the 
reactor shaft cantilever have been dismantled. 

The pressure relief valves (KID) from rooms A-004/1, 2 into the steam generator box in 
reactor unit 1 are wedged in the open position. 

The traps in rooms A-004/3,4 are open in unit 2. 

5.3. All the containment hatches and doors of the GO are closed and sealed (with the 
exception of the doors in A-1020 (2), 103/l (2), 002/l (2) at +2.7, A-106/1 (2), between A- 
‘102/l, 2 and A-204/1, 2, AOlO/l (%), A-004/1,2 (3, 4)), and the protective cover of the reactor 
and the process flange are installed and sealed, while the top covers of hatches of the central hall 
and system R-l are removed. The protective plate of the spent fuel pool is removed. 

5.4. Tank B-8 is filled to the nominal level. 

5.5. Thespecial compressor (system ISlO) is prepared for operation for effecting the 
pressurization of the containment building. Seals are installed on the pressure pipelines: 

- of unit 3 in room A-1040; 
- of unit 4 in room A-104/2:; 
- of the ShLA air traps of units 3 and 4 in rooms A-213/1,2; 
- of the phase unit 2 (1) wh!ich is not being tested in rooms A-107/2 (V-2140). 
Valves 4USlOS33 on the pressure pipeline of unit 4 and 1,2USlOSO7,08 on the pressure 

pipelines of units 1 and 2 of phase 1 are closed. 
The stopper on the pressure pipeline of the first phase in the platform of phase II and on 



the pressure pipeline of the unit being tested in room V-214/1 (A-107/2) is dismantled. 

5.6. The reliability of the readings of the monitoring and measurement instruments used in 
the tests is verified - the thermal automation and measurement department (TsTAI) is responsible. 

5.7. The lighting inside the GO and around the entire outside perimeter of the GO is to be 
in full working order - the electrical shop is responsible. 

5.8. The telephone and loudspeaker communications are to be operational. 

5.9. The ventilation systems R-l, P-4, V-2, V-4, R-2 and V-l are switched ofl? 

5.10. The ventilation systems l(2) V-2 and l(2) V-4 are ready for operation for dumping 
the positive pressure from the containment building system. Circuit protection has been removed 
for switching off the fans and valves of the system l(2) V-2 and lV-4 with an increase in the 
pressure in the steam generator box to 30 mmI&O (from relay 203RP (203RP) for lV-2-l(2), 
from relay 3RP (3RP) for 2V-2-l(2), and from relay 217RP (217(RP) for lV-4-l(2); all tlhe relays 
are situated on panel P4 of the hardware section control board). In the tests of the GO with a 
pressure greater than 0.2 kgf/cm*, the circuit protection is removed for switching off the fans 2V- 
4-l(2) (from relay 5R32a (5R32-2), panel 100 ShchPR-2, and relay 6R33a (6M4), panel 24 
BShchU-2), and circuit protection is removed in regard to the closing of the pressure valves of 
system 2V-2: 2A-2/8, 6 (from relay 5RP32-1, panel 100 ShchPR-2) and 2A-2/5, 7 (from relay 
6R33, panel 24 BShchU-2) and system 2V-4: 2A-4/6,7 (from relay 5R32-1, panel 100 ShchPR- 
2) and 2A-4/5 (from relay 6R33, panel 24 BShchU-2) with an increase in the pressure in the 
steam generator box to 0.2 kgucm*. 

5.11. Butterfly-type valves 1(2)V-4/1 - 6 and 1(2)G-4 are opened. 

5.12. Before the beginning of the tests, the heads of the sections and subunits (reactor 
shop RTs, electrical shop ETs, thermal automation and measurement department TsTAI, 
centralized repair shop TsTsR GKh&D, the radioactive decontamination department TsDl, the 
labor protection and safety equipment department OOTiTB, the nuclear safety and reliabi:lity 
department OYaBiN and the setup, testing and startup department TsNIP) are to make an entry in 
the log of the nuclear power plant shift chief concerning the completion of operations at t:he unit 
and the readiness for the performance of tests of the containment building (a report by tellephone 
to the NPP shift chief concerning the readiness for the performance of the tests is permitted as an 
exception). 

5.13 _ The electrical control circuits of the NBS are to be switched off by PB keys on 
panel A7. 

5.14. Insulating separators are to be installed on the normally closed contacts 3-4 and 5-6 
or relays 1RM and lR44 in PA3-1 and 2 of control board SUZ-1 (2) for avoiding the stiartup of 
the ASP. 



5.15. The following systems are to be sealed off according to the regular procedure: the 
main circulating pump safety valves, the control rods system safety valves and the service water of 
system R-l. 

5.16. Just before the performance of tests of the containment building system with a 
positive pressure of 0.3 kgfYcm2, the following operations are to be executed: 

- holes with a diameter of 5 mm are drilled in the stainless steel lining of the central hall at 
a spacing of 2000 x 2000 mm; 

’ #- operations are performed in accordance with the plan SPbAEP on the unfastening of the 
comers of the spent fuel pool lining, the BZT inspection shaft, the upper block inspection shaft 
(AO05, A221) and the room for storage of the control rod drive units (A-007); 

- the spent fuel pool is filled to the top overflow level (mark +11-l). 

6. LIST OF VARIABLE PARAMETERS 

6.1. The pressure of the air medium of the pressurized containment building is to be 
recorded with two standard pressure gauges situated in rooms A-015/1 (2) and A-102/1 (2) 
instead of the regular ERM, or with pressure gauges located at the instrument station for the tests 
of the containment building, room V-l 09/l. 

6.2. The vacuum in the rooms of the pressurized containment building are recorded with a 
U-shaped pressure and vacuum gauge situated in room A-1030 (2) instead of the regular ERM. 

6.3. The atmospheric pressure is checked every hour with the weather station (telephone 
6-12-68). 



7. CRITERIA FOR COMPLETION OF THE TESTS 

7.1. The criterion in the first tests of the pressurized containment building (GO) under this 
program is the determination of the value of the leakage from the GO at three positive pressure 
steps: 0.05 kgf/cm2, 0.1 kgt7cm2 and 0.14 k@cm2. 

7.2. The criterion for the subsequent tests is to achieve the equality La = L, - 1.15, where 
I;& - is the leakage value at a positive pressure in the GO of 0.14 kgf7cm2, obmined 

during the tests; 

Lk - is the certificate leakage value at a positive pressure P, = 0.14 kgfYcm*, which 
satisfies the requirements of the NTD with respect to the radiation situation at the 
boundary of the buffer zone (SZZ). . 

7.3. In the pressurization tests, it is necessary to adhere to the criterion of reliability of the 
tests, AL,JL,k I 0.5, with a confidence Pd 2 0.95. 

7.4. .The criterion for the completion of vacuum testing of the GO is the composition of a 
comprehensive list of defects of the components of the containment building from the inside of the 
building. 

7.5. The criterion for tests of the GO with a positive pressure of 0.3 kgfYcm* is ‘defined as 
follows: 

- to determine L& at a pressure in the GO of 0.14 kgQcm2; 
- if the condition of item 7.2 has been fulfilled, to raise the pressure in the GO to 

0.3 kgf/cm2 and determine L&o.3. 
This value of L&o.3 will be the criterion for all subsequent tests. In this context, the 

following equality is to be fulfilled in the subsequent tests: 
L& = L&o.3 - 1.15, where 

L ck - is the leakage value at a positive pressure in the GO of 0.3 kgf7cm2, obtained 
during the tests. 



8. SEQUENCE OF ACTIONS IN THE PERFORMANCE OF THE TESTS 

8.1. The vacuum tests of the pressurized containment building system. 
8.1.1. The pressure relief valves in system P-4 situated between rooms A-202/1 and A- 

102/l are to be wedged in the closed position. 
8.1.2. All personnel not involved in conducting the tests are to be removed from the 

premises .of the Go. 
8.1.3. The personnel participating in the tests are to be admitted inside the pressurized 

containment building system through the sluice at + 2.7 and through the doors to rooms A-106/1 
(2), A-010/1 (2) and A-004/1,2 (3,4), after which the doors of rooms A-103/1 (2), A-106/1 (2) 
and A-010/1 (2) and A-004/1,2 (3,4) are to be closed. 

8.1.4. The two fans of system V-4 1 (2)V-4-4-1,2 are to be switched on, and the opening 
of pressure valves 1 (2) A-4/1,2,3,4 and the butterfly-type valve lB-4 is to be monitored, and 
pressure valves 2A-415, 6, 7 are to be opened. 

8.1 S. When an established vacuum has been achieved in the GO, the initiation of the 
inspection of the structural components of the GO is to be announced by loudspeaker. 

When the vacuum level is insufficient (less than 100 mniE$O), the ventilation system V-2 
. is to be switched on, for which the following air cut-off valves are opened: 

unit 1 -K-11/1 -4, 6-9, 11, 14- 16, 18; 
unit 2 - K-l l/21 - 25,27 - 29,32 - 35; 

t,he fans 1 (2)V-2-1, 2 are switched on, the opening of pressure valves 1 (2)A-2/l, 2,3,4 is 
monitored, and valves 2A-215, 6, 7, 8 are opened. 

The components of the GO are to be inspected by patrol routes (Annex 5). 
8.1.6. Defects are to be detected by visual inspection or by the application of soap 

solution to the components of the containment building. 
8.1.7. The defects discovered are to be marked with chalk or paint, and their locations are 

to be entered in the log. 
8.1.8. Upon the completion of the inspection patrols, the fans of ventilation systems V-2 

and V-4 are to be switched off, and the following steam cut-off valves of system V-2 are to .be 
opened: 

for unit 1 - K-12/1,3,4, 8 - 11, 14; 
for unit 2 - K-12/21, 24, 27,28, 29. 
After balancing of the pressure in the GO with atmospheric pressure, the personnel are to 

be removed from the premises of the containment building system. 
8.1.9. Upon the completion of the tests: 
- the fluid pressure and vacuum gauges used for monitoring the vacuum in the GO are to 

be dismantled; 
- the fixers are to be removed from the pressure relief valves of ventilation system P-4. 

8.2. The integrated pressurization leakage tests of the containment building system with a 
positive pressure of 0.14 kgfYcm*. 

8.2.1. The GO is to be sealed in accordance with section 5 of this program. 
8.2.2. All personnel are to be removed from the premises of the GO, after which all the 



outside doors of the GO are to be closed. A monitor is placed on a stand of the central hall. 
8.23. The valves for feeding compressed air from the compressor plant l(2)USl OS07 

(room V-21411 for unit 1 and A-107/2 for unit 2) and 1(2)USlOSO8 are to be opened. 
8.2.4. Authorization is obtained from the NPP shift chief before the initiation of ,the tests. 
8.2.5. The compressor is switched on, and the raising of the pressure in the GO is 

initiated. The time of switching on of the compressor is to be recorded. 
8.2.6. The pressure is to be increased in steps of 0.05, 0.1 and 0.14 kgf/cm’. The changes 

in the air pressure and the air temperature are to be recorded in a testing log. 
8.2.7. The components of the pressurized containment building system which afI?ect the 

integrity of the system and the structural elements are to be inspected at each step, with special 
attention devoted to the deformations of the components affecting the safety of the nuclear power 
plant. Monitors on a stand are to check the integrity of the lining of the spent fuel pool. 

8.2.8. During the inspection, special attention is to be devoted to the condition of the 
outer doors, hatches and passages, the seals of the protective cover of the reactor and the 
containment valves, the structural elements at the points under the greatest stresses (in the areas 
of joints and contact welds between component elements and solid concrete) and crack openings 
and deformations. 

8.2.9. The defects in the components of the GO system detected in the process of 
increasing of the pressure are to be eliminated; the defects which are not eliminated are to be 
entered in the testing log. 

8.2: 10. If defects which threaten the integrity of the pressurized containment building 
system are discovered in the process of increasing of the pressure, the compressor is to be 
switched off immediately, and the pressure in the containment building is to be released in 
accordance with item 4.4 of this program. 

8.2.11. When the positive pressure P,, in the containment building reaches 0.14 kgt7cm2, 
the valves on the compressed air feed line 1(2)USlOSO7 are to be closed, and the compressor is 
to be switched off. 

8.2.12. The pressure in the GO system is to be held for 2 hours within limits of 0.13- 0.14 
kgf/cm2 by switching the compressor on and off. At the end of this period, the pressure is to be 
increased to OJ4 kgElcm*. 

8.2.13. The technical examination of the pressurized containment building systelm is to be 
performed by a committee appointed by order of the director of the Kola Nuclear Power Plant. 

8.2.14. The recording of the variations in pressure is to be initiated at the same time at all 
the measurement points. The recording is to be performed at least once every 2 minutes up to a 
pressure in the GO P,, = 0.02 kgt7cm2. 

8.2.15. A preliminary calculation of the amount of leakage is to be performed. In the 
event that the calculated leakage level does not satisfy the criterion of item 7.2 of this program, 
the pressure must be released from the GO system in accordance with item 4.4 of this program 
the defects discovered must be eliminated, and the tests must be repeated. 

8.2.16. With a positive pressure in the GO system of 0.02 k@cm2, the tests are to be 
suspended, and the pressure is to be released from the containment building by switching on 
ventilation system V-2. 

8.2.17. Actions upon the completion of the tests: 
- the standard pressure gauges are to be dismantled; 
- a stopper is to be installed in the compressed air feed pipeline to the GO systern in room 



V-214/1 (A-107 (2)); 
- valve l(2)US 1 OS08 is to be closed; 
- all the operating systems, ventilation systems and radiation monitoring systems are to be 

put into a condition which conforms to the “Operating regulations . . . .‘I 

8.3. The integrated pressurization leakage tests of the containment building system with a 
positive pressure of 0.3 k@cm*. 

8.3.1. Items 8.2.1 - 8.2.5 are to be fulfilled. Note: In the first tests’ of the containment 
building with a pressure of 0.3 kgflcm*, items 8.2.6 - 8.2.12 of this program are to be fulfilled. 

The value of the leakage from the pressurized containment building is to be determined at 
pressure in the GO of 0.14 kgfYcm2. 

If the leakage value obtained satisfies the criterion of item 7.2, the tests are to continue. 
8.3 -2. The pressure is to be increased in steps of 0.1 kgYcm2. The changes in the air 

pressure and the air temperature are to be recorded in the testing log. 
8.3.3. The components of the pressurized containment building system which affect the 

integrity of the system and the structural elements are to be inspected at each step, with special 
attention devoted to the deformations ofthe components affecting the safety of the nuclear power 
plant. The monitors on a stand of the central hall is to check the integrity of the lining of the 
spent fire1 pool. 

8.3.4. During the inspection, special attention is to be devoted to the condition of the 
outer doors, hatches and passages, the seals of the protective cover of the reactor and the 
containment valves, the structural elements at the points under the greatest stresses (in the areas 
ofjoints and contact welds between component elements and solid concrete) and crack openings 
and deformations. 

8.3.5. The defects in the components ofthe GO system detected in the process of 
increasing of the pressure are to be eliminated; the defects which are not eliminated are to be 
entered in the testing log. 

8.3.6. If defects which threaten the integrity of the pressurized containment building 
system are discovered in the process of increasing of the pressure, the compressor is to be 
switched off immediately, and the pressure in the containment building is to be released in 
accordance with item 4.4 of this program. 

8.3.7. When the positive pressure P,, in the containment building system reaches 
0.3 kg&m2, the valves on the compressed air feed line 1(2)USlOSO7 are to be closed, and the 
compressor is to be switched off. 

8.3.8. The pressure in the GO system is to be held for 2 hours within limits of 0.25 0.3 
kgQcm* by switching the compressor on and off. At the end of this period, the pressure is to be 
increased to 0.3 kg&m*. 

8.3.9. The technical examination of the pressurized containment building system is to be 
performed by a committee appointed by order of the director of the Kola Nuclear Power Plant. 

8.3.10. The recording of the variations in pressure is to be initiated at the same time at all 
the measurement points. The recording is to be performed at least once every 2 minutes up to a 
pressure in the GO P,, = 0.05 k@cm*. 

8.3.11. A preliminary calculation of the amount of leakage is to be performed. In the 
event that the calculated leakage level does not satisfy the criterion of item 7.5 of this program, 
the pressure must be released from the GO system in accordance with item 4.4 of this program, 



the defects discovered must be eliminated, and the tests must be repeated. 
8.3.12. With a positive pressure in the GO system of 0.05 kg&m*, the tests are to be 

suspended, and the pressure is to be released from the containment building by switching on 
ventilation system V-Z. 

8.3.13. Actions upon the completion of the tests: 
- the standard pressure gauges are to be dismantled; 
- a stopper is to be installed in the compressed air feed pipeline to the GO system in room 

V-2140 (A-107 (2)); 
-‘valve 1(2)USlOSO8 is to be closed; 
- all the operating systems, ventilation systems and radiation monitoring systems are to be 

put into a condition which conforms to the “Operating regulations _ _ . .‘I 



9. PROCEDURE FOR PROCESSING THE TEST RESULTS 

The level of leakage is to be calculated with the use of the results obtained and with the 
guidance of the requirements of Annex 3 in the form of integral leakage values at the stages of the 
testing positive pressure Ppos of 0.05,, 0.1 and 0.14 kgfYcm2. 

The calculation of the leakage values at the pressure stages indicated above and the 
extrapolation of the test results to the design pressure may be performed by the calculation 
program Scont3. 

The test result is to be extrapolated to a pressure Ppog of 0.98 MPa (4 kgf7cm2). The 
calculation of the radiation situation at the boundary of the buffer zone (SZZ) is to be performed 
at the extrapolated leakage value. If the radiation situation at the boundary of the buffer zone at 
the extrapolated leakage value satisfies the requirements of the NTD, the leakage value obtained 
is to be recognized as satisfactory, and a conclusion to the effect that the pressurized containment 
building system is fit for operation is to be issued. The leakage value Lk is to be entered in the 
certificate of the GO system. 

Note: 
1. Subsequent operating tests are to be performed with the station compressor plant for a 

pressure stage P,, = 0.0294 MPa ((0.14 kgUcm2), and the calculation of the leakage level is to be 
performed accordingly for this pressure only. 

2. After the performance of operations for the reinforcement of the lining of the spent fire1 
pool room, the central hall, etc., tests are to be performed only with a pressure of 0.3 kgi7cm2, 
and the leakage value is to be calculated for this pressure only. 



10. THE FORM FOR THE PRESENTATION OF DATA AND TEST RESULTS 

10.1. A “Protocol of the results of leakage tests of the pressurized containment building 
system of unit 1 (2) in accordance with annex 5 of the ‘Regulations for the construction and 
operation of containment safety systems of nuclear power plants”’ PNAE G-10-21-90 is to be 
prepared from the test data. 

10.2. In the light of the results of the technical examination, the committee is to prepare a 
report presenting a conclusion concerning the possibility of operation, indicating deadlines for the 
performance of subsequent technical examinations. 



Annex 1 

Key: 

1 - from special compressor; 
2 - pipeline for pressurization of containment buildings of units 3 and 4; 
3 - to traps of unit 4; 
4 - to Go’ of unit 4; 
5 - containment building, unit 2; 
6 - to traps of unit 3; 
7 - to GO of unit 3; 
8 - containment building, unit 1; 
9 - Legend: 

- flange joint; 
- stopper; 
- transition section; 
- containment building pipeline passage. 



hex 2 

List of valves closed in tests 
of the containment building system 

1 2 

valve designation 

- 

3 

note 

1. BP overflow 1(2)B-37,29, 30 
I 

2. drain from concrete cantilever 1(2)X-25/1 
1(2)B-3 0 
lB-34 

3. KB 1(2)X-23, 24, 2K-7, 2B-86, 
lK-7, lB-8 

4. relief from KJ3 to V-3 1(2&29/l, 3, [illegible] air 
line 

5. NBS delivery 

6. delivery 2NDr-1 (in room A-102/1) 

7. drain from 2Sh4 

8. drain of R-l and B-004 boxes 

9. pipeline from 2OVO- 1 to B-8 

10. TOP pipeline 

11. SVO-1 drains 

1(2)B-12/l,, 2, 3 

2SK-27 

2u1-40 

1(2)R-35 

lUl-13/l 
2u1-20/l 

12. All samplers 

Ventilation 

13. pressure valve of R-2 system 

14. pressure valve of fan V-l- 1 

15. valves pressure of V-2 system 

1(2)D-2 

1(2)G-1 

1(2)A-2/l, 2, 3, 4, 2A-215, 6, 

7, 8 

16. all steam and water cut-off valves of 
system V-2 

17. gate valves on ventilators P-4-l (2) 



18. pressure valves of V-4 system 1(2)A-4/l, 2,3,4,2A-5/5, 6, 
7 

19. rotary valve on V-4 system 

20. valves for constant and periodic aerosol 
monitoring of GO 

20a. pressure valves of system 2P-4 2P-4/1,2 

20b. pressure valves of system P-6 A-6/3,4 

Special waste water disposal system 

21. trap from main circulating pump deck lSK-10 
(rooms A-102/1,2) and from sluice (A- 
103/l, 2) 

22. traps in monitoring instrumentation 
room (room A-004/1, 2) 

23 _ trap in ventilation chamber area of 
primary loop (room A-013/1 (2)) . 

24. trap in corridor A-306/1 (2) 

25. trap in feed maintenance deaerator room 
(room A-303/1 (2)) 

26. trap fiom R-l boxes lSK-30,3 1 
2SK-29 

27. trap in A-010/1 
A-01 l/2 

28. trap in sampling room of plant 1 A- 
311/l (2) 

29. relief, overflow and sampler valves, air 
Lines 1 (2) KB. 

3 0. valves on head lNDR- 1 in room A- 
102/l 



Annex 3 

PROCEDURE FOR PROCESSING TEST RESULTS 

The calculation of the leakage value is performed from the measurement results a.ccording 
to the formula (1): 

L, = (240O/A~)( 1 - Pi+r/Pi), (1) 

where L,,, is the leakage value, in % per day; 
Pi and Pi+1 are the absolute air pressure in the pressurized space at the measurement times 
z and Zi+r, in kg/m2; 

Lz = zi+r - zi represents the time between measurements, in hours; 

i = 1 to n, where n is the number of measurements in the time interval z, - Zi). 

The value of the absolute air pressure in the GO Pahi is computed as the sum of the 
measured values of the positive pressure P,i and the barometric pressure Bi (according to data of 
the weather station): 

Pahi = Ppmi + Bi 

P,i = (j t0 n P&K, 

(2) 

(3) 

where K is the number of pressure gauges; 
P,+ represents the readings of each of them at the time of measurement. 



Annex 4 

LIST 
of standard openings which isolate the 

containment building system 

Item 

1. hatches of central hall: 

quantity Adjacent rooms 

- over main circulating pumps 
- over steam generators 
- over SVO-1 filters 
- over SVO-1 solid waste 
- transportation opening 

2. hatches of R-l system: 

6 ‘A-102/1,2-A-301 
6 , A-002/1,2-A-301 
1 A-207/1,2-A-301 
1 A-206/1,2-A-301 
1 A-002/1,2-A-301 

- above air coolers 
- above pressure valves 
- diameter 600 above air lines 
- diameter 500 into inlet box 

3. reactor cover with process flange 

4. room doors: 

10 v-007/1, 2 
5 _“_ 

5 _‘I_ 

1 v-007/l-v=oo4/1 

1 

- A-004/1,2 1 V-004/2-A-004/1, 3 
- A-004/2,4 1 V-004/2,4-A-014/1,2 
- V-007/2 1 V-007/2-V-004/2 
- A-01 l/l, 2 1 A-01 l/l, 2-A-015/1,2 
- A-013/1,2 1 A-013/1,2-A-015/1,2 
- A-103/1,2 1 A-103/1,2-V-105/1,2 
-A-102/1,2 1 A-102/1,2-A-103/1,2 
- A-002/1,2 1 A-002/1,2-A-103/1,2 
- A-101/1,2 1 A-101/1,2-A-008/1,2 
- A-106/1,2 1 A-105/1,2-V-105/1,2 
- A-201/1,2 1 A-201/1,2-A-102/1,2 
- A-204/1,2 1 A-204/1,2-A-102/1,2 
-A-205/1,2 1 A-205/1,2-A-204/1,2 
-A-308/1,2 1 A-308/1,2-A-206/1,2 
- A-502/1,2 1 A-502/1,2-A-503/1,2 



hex 6 

Patrol routes for containment building in 
integrated tests 

1 2 

Room Inspection objects 

Mark -1.80 

v-004 cable, pulse and process passages, pressure door to room A-004/3; stopper 
valves - quantity 2; pressure door to inlet box 

v-007 cable and pulse passages, 10 hatches under air coolers, pressure door to 
deliverv box 

v-005 seals of R-l fan shafts (ctuantitv 5). 5 round hatches in walls in row G 

v-010 cable and pulse passages, valve trap 

v-009 process and pulse passages 

A-01 1 pulse passages 

A-015 pressure door to A-O 13/2, process and pulse passages, cable passages above 
door to A-013/2 

1 
A-014 pressure door to room A-004/4, cable, pulse and process passages 

Mark 0.00 and +2.70 
1 

v-105 pressure doors to rooms A-103/2 and A-105/2, cable, pulse and process 
nassaees 

A-107 

A-108 

v-i04 

process and pulse passages, backup stoppers, stem passages 

process, pulse and cable passages, pressure door to room A-101/2 

nressure door to room A-10412 

E-102 
E-107 I 

passage of any type 

v-209 

v-203 

A-210 

Mark +5.40 and +6.30 

cable passages in wall in row “G” E-3 

cable passages of main circulating pump cables (quantity 2), passages E382, 
383,381,384,388,380,379,378 and 377 

cable passages E77 



cable passages E-304, E-305 (entrance from A-203) 

E-202 I passages of all types 

A-214 process passages in pipeline corridor Corn room A-206/2 

Mark +9.60 and 10.50 

A-301 . ’ hatches above steam generators and main circulating pumps, backup passages, 
reactor cover 

A-302 overflow valves, quantity 9 

A-306 cable passages E-205 

Mark +14.7 

cable (E-2 19), pulse and process passages; pressure door to room A-502/2 

of main steam pipelines and feeder pipehnes 



. ATTACHMENT 5 

Results of Leaktightness Testing for Kola Unit 2 (5/96) 
(English and Russian) 



KOLATOM Kola Nuclear Power Plant 

FAX 

1. To: Yu. V. Kon’yev I 

Company: 

Telephone: 

Fax: 

2. To: 

Company: 

REAConcem 

(095)220-64-30 

(095)2204344 

Dr. George A Greene 

Director BNL (USA) 

516-344-3526 I 

concerning the forwarding of the test certiiicate 
for the system ofpressurid rooms of unit 2. 

Gentlemen: 

From: 

V. V. Omekhuk 

ChidEllgineer 

Telephone: (815-32)X&351 

i815-32)68-140 I 

p .. 

Per your request, I am sending certificate 5596/TsNIP for the testing of the system of pressurized 
rooms of unit 2 of the Kola Nuclear I?ower Plant conducted after preventive maintenance PPR- 
96. 

Attachment: 1. Certificate 55-96/T&E’, 6 pages, to each address. 

Respectfblly, 

Chief En&eer V. V. Omel’chuk 



Kola NPP, unit 2 
Reactor Department 
Design component: system of pressurized rooms (SGP) 
Reference document: working program 1.2-1 I-2OPG-94 

APPROVED 
Chief Engineer, Kola NPP 

[signature] V. V. Omel’chuk 
30 May 1996 

Kola Nuclear Power Plant 
Certificate 55-96/TsNIP 

2.5 - 27 May 1996 

A committee made up of the following 
deputy director, TsNIP S. V. Gorehkhin 
[setup, testing and startup department] 
supervisor of GLSB, TsNlP T. I. Petkevich 
engineer, reactor department V. V. Sborovskiy 

tested the integrity of the system of pressurized rooms and obtained the following results. 

Test Program 
item 

Test criteria (results of 
previous tests after 

plreventive maintenance 
PPR-94) 

Result Conclusion 

1. Vacuum test of 
SGP 

2. Pressurization of 
SGP 

item 8.1 

item 8.2 

c 

Vacuum in SGP, 
199 mmHz0 

- 

Pressure achieved in 
SGP, 70 mmH&$ 

Leakage L=4950?? of 
volume per day 

(for WI.5 atm gauge); 
Leak equivalent 

diameter De=366 mm 

Vacuum in SGP, 
226 mm&O 

Pressure achieved in 
SGP, 275 mmHD, 

Leakage L=768% of 
volume per day 

(for p=OS atm gauge); 
T_.eak equivalent 

diameter De=192 mm 

Satisfactory 

-4 
Satisfactory 

1. Course of tests 
The testing was conducted in two stages: vacuum testing and pressurization testing. 
1.1. Vacuum testing: the SGP [system of pressurized rooms] was prepared for the tests 

in accordance with the specifications of the testing program. Personnel of the TsNlP [setup, 
testing and startup department] and repair personnel of the TsTsR [centraliied repair shop], 
TsTAI [thermal automation and measurement department], ETs [electrical shop] and KRU, Kola 
NPP, were admitted to the pressurized area to look for defects. A vacuum was created in the 
pressurized enclosure by the operation of two fans of the 2B-4 system (overall flow rate 
Q = 80,000 m3/h). Th e vacuum level was monitored with a U-shaped pressure gauge situated on 
a pulse pressure measurement tube in the steam generator box. 



Several dozen flaws were discovered in the pressure lining, passages and hatch and door 
seals in the course of the vacuum testing; the flaws basically were eliminated within a &ry by the 
repair personnel. Supplementary vacuum testing to confirm the elimination of the deftis and 
possibly to detect new ones was performed before the pressurization testing. At the conclusion of 
vacuum testing, the pressure valves of ventilation system 2B-4 in steam generator box 2.A-4/6,7 
were closed, and the vacuum drop time was monitored. 

1.2. Pressurization testing: the SGP was prepared for tests in accordance with the 
specifications of the testing program. A positive pressure was created in the pressurizedl 
enclosure by the operation of a compressor to test the pressurized enclosure of the reactor units 
of phase 2. The pressure was monitored with two pressure gauges with a scale of 0 - 1 kg/cm* 
and an accuracy class of 0.4 situated on pressure measurement tubes in the steam generator box. 

Because of the inadequate capacity of the compressor and the relatively great extent of the 
pressurization system., the pressure in the sealed enclosure reached P = 275 mm&O. An outside 
inspection of the SGP was performed at this pressure, and the amount of leakage from the GO 
Ipressurized enclosure] was determined after the compressor had been turned off. 

2. Conclusions 
2.1. The test results are in conformity with the criteria. 
2.2. The defects cited in Annex 1 were detected in the course of the tests. 

[signed] . S. V. Gorelikhin 

[signed1 T. I. Petkevich 
[signed] V. V. Sborovskiy 

3. Conclusion 
3 _ 1. The integrity of the system of pressurized rooms (SGP) has been enhanced 

substantially due to the execution of a set of actions during preventive maintenance PPR-96. 
3.2. The system of pressurized rooms is hereby cleared for further operation_ 
3.3 _ The defects discovered are to be eliminated in accordance with Annex 1 _ 

The parties responsible are: the central&d repair shop (TsTsR), the 
thermal automation and measurement department (TsTAI), the electrical 
shop (ETs) and the TsEOO (according to affiliation). 

3.4. Measures are to be developed for the further enhancement of the integrity Iof the 
SGP. 

Party responsible: setup, testing and startup department (TsNIP); 
Deadline: June 1996. 

Head of Reactor Department [signed] P. I. Novozhilov 

Head of Setup, Testing 
and Startup Department [signed] G. S. Paradnikov 



LIST OF DEFECTS OF THE PRESSURIZED ENCLOSURE OF TJNIT 2 DISCOVERED 
DURING TESTS OF THE ENCLOSURE AFTERPREVENTIVE hUINTENANCE PPR-96 

1 

Item 

2 3 4 

Room Party Execution deadline 
responsible for 

execution 

DISCOVERED DURING VACUUM 
TESTING 

1. Lining defect (at the top under the A-l 05/2 . . eliminated after 
entry door) vacuum testing 

2. Lack of fusion penetration in lining in A-206/2 eliminated after 
floor behind RTO vacuum testing 

3. Leakage under pulse tubes behind RTO A-206/2 eliminated after 
vacuum testing 

4. Lining flaw behind platform in wall A-207/2 Centralized 
repair shop 

. (TsTsR) 

before startup of 
the unit 

5. Lining flaw at point of weld of 
suspension (left remote) to ceiling 

6. Lining defect on cable shaft by steam 
generator PG- 1 

7. Liig defect on cable shaft by steam 
generator PG-6 

8. Lining defect on wdl behind steam 
generator PG-6 (at inlet of pipeline) 

9. Two lining defects on wall behind 
steam generator PG-5 

A-002/2 

A-002/2 

A-002/2 

A-002/2 

A-002/2 

eliminated a&r 
vacuum testing 

eliminated after 
vacuum testing 

eliminated afler 
vacuum testing 

eliminated after 
vacuum testing 

eliminated after, 
vacuum testing 



10. Lining defect on wail between steam A-002/2 TsTsR before startup of 
generator PG-4 and steam generator PG-5 the unit 

11. Liming defect of vertical pipeline A-002/2 TsTsR before startup of 
passage behind steam generator PG-1 (to the unit 
the right of ladder) 

12. Leak on pulse line DylOO (metering) A-002/2 TsTsR before startup of 
and along lining separation between KZV the unit 
[exhaust stopper valve] K-l l/23 inlet and 
lining behind steam generator PG-3 (under 
GK service platform) 

13. Leak on inlet passage Dyl5 A-10112 eliminated after 
vacuum testing 

14. Lining defect on wall at mark 4.5 A-101/2 elirnirtated after 
vacuum testing 

15. Lining defect in comer behind channel A-101/2 eliminated after 

(top) vacuum testing 

16. Leak in door seal from A-101/2 to A-101/2 TsTsR before startup of 
A-107/2 . thle unit 

17. Leak on inlet passage Dy20 A-502/2 eliminated after 
vacuum testing 

18. Leak on inlet steam lines A-002./2 TsTsR preventive 
maintenance PPR- 

97 

19. Defect on main circulating pump A-002/2 eliminated a&r 
(GTsK) support (cold tie) of loop 1 vacuum testing 

20. Leak along pipeline Dy200 (at floor) A-102/2 eliminated after 
by 2P-2J6 ( inner vacuum testing 

wall) 

21. Leak on cable passage A-10312 eliminated after 
vacuum testing 

22. Leaks in seal of operation hatch and preventive 
hatch above 2GTsN-4 maintenance PPR- 

97 

23. Leak in floor (bordering on room A- A-002/2 eliminated after 

004D) vacuum testing 



. 

24. Gas pocket under connecting platform 
in room A-013/2 

25. Gas pocket in weld at joining of floor 
and wall of room A-013/2 (to right of 
entrance) 

26. Defect by passage in wall in room A- 
012/2 at floor level 

27. Weld defect on support of pipeline 
Dy500 of cold line, loop 1 

28. Weld defect on face of support prop 
under 2PG-6 

29. Gas pocket on wall of cable shaft 

A-002/2 

A-002/2 

eliminated after 
vacuum testing 

eliminated after 
vacuum testing 

A-002/2 

A-002/2 

A-002/2 ’ 

A-002/2 

. eliminated after 
vacuum testing 

eliinated after 
vacuum testing 

eliminated after. 
vacuum testing 

eliminated after 
vacuum testing 

30. Ceiling lining defect next to KZV K- 
1 l/24 and K-l l/25 

A-002J2 TsTsR before startup of 
the unit I 

3 1. Lining defect by gangway (1.5 m from A-013/2 eliminated after 
floor) . . 

,.i’ vacuum testing 

32. Weld defect on &me of opening A-O 13/2 eliminated after 
between room A-013/2 and SVO-1 vacuum testing 

‘33. Weld defect in lining of gangwaly A-013/2 before startup of 
the unit 

34. Leak on pulse tube inlet A-00 l/2 eliminated after 
vacuum testing 

35. Leaks on hatches by800 of system R- B-00912 TsEOO before startup of 
l-2,3,4,5 the unit 

36. Weld defect around pulse tube above 
KlP box (SIR-324) opposite 2P-2/6 

/ A-lOU2 / 1 eJ~~yhfk; 1 

37. Weld def& around 2P-l/4,2/2, l/2 A-10212 TsTsR before startup of 
the unit 

38. Lining bum-through at point of weld 
of hoist beam between loops 2 and 3 

./ A-l&X2 / / e..;edz; / 



39. Defkt on abutment ofKID bressure 
relief valve] inlet with pressure lining (2.5 
right of door, last on left) 

40. Leak on section under reactor cover 
of transportation passage Corn BV [spent 
Abel pool] to BP 

41. In room A-015/5, cut and seal pipe 
Dy32 (in room A-002/2, the pipe passes 
around the ring of the reactor shafl at a 
height of 1.5 m from the floor) 

circular 
corridor 
211-4 

TsTsR 

TsTsR 

I 

eliminated after 
vacuum testing 

preventive 
maintenance PPR- 

97 

preventive 
maintenance PPR- 

97 

42. Numerous lining defects in reactor 
shafl under cantilever 

TsTsR preventive 
maintenance PPR- 

97 

t 



. 

1 2 3 4 

DISCOVERED IN PRESSURIZATION 
TESTING 

1. L* on gangway lining A-30312 TsTsR before startup of 
the unit 

2. Leak on pulse passage (left of door to 
room A-308/2) 

A-306/2 thermal before startup of 
automation the unit 

and 
measurement 
department 

(TsTAI) 

3. Leak on 2PG-3 constant ventilation 

passage 

4. Leak on RIP passage by ZPG-45 
constant ventilation passage 

5. Leak in gangway weld 

A-01412 

A-014/2 

B-007/2/ 

TsTsR 

TsTsR 

TsTsR 

before startup of 
the unit 

before startup of 
the unit 

preventive 
maintenance 

PPR-97 

6. Leak around circumference of air inlet 
passage (m right wall) 

7. Leak in Dy800 hatch seal (4 Corn 
entrance) ’ 

8. Leak in rectangular hatch seal (2 and 4 
from entrance) 

9. Leaks in gland seal of ventilator shafts 
2R-l-3,4,5 

B-210/2 
(second 
room) 

B-008/2 

B-00812 

B-005/2 

TsTsR 

TsEOO 

TsEOO 

TsEOO 

preventive 
maintenance 

PPR-97 

before startup of 
the unit 

before startup of 
the unit 

preventive 
maintenance 

PPR-97 (assemble 
face seals) 

10. Leaks around circumference of 
protective plates of ventilator system 2P- 1 

TsEOO preventive 
maintenance 

PPR-97 



11. KIP control v&e @a&p line P) out B-005/2 TsTAI preventive 
of order at gate vahre X-17/4 maimmince 

PPR-97 

12. Leaks in two cable passages (45-46, A-20312 TsTAI before startup of 
for example) the unit 

12. Leak in cable passage (47, for A-008/2 TsTAI before startup of 
-pie) the unit 

13. Leak in cable passage (48, for A-00812 TsTAI before startup of 
-pie) the unit 

14. Leak in K3P inlet passage A-0120 ’ TsTsR before startup of 
the unit 

15. Leakingangwaylining A-303/2 TsTsR before startup of 
the unit 



KOLATOM 

FAX 

Kola Nuclear Power Plant 

1 Fax: (095)220-63-64 I 

I 2. To: Dr. George A. Greene ---I 
Company: Director BNL (USA) 

Telephone: 516-344-2296 

I Fax: 516-344-3526 

From: 

V V. Omel’chuk I 

Telephone: 

Fax: 

Date: 

Chief Engineer 

(81532)+X-351 

(815~32)&S-140 

31 May 1996 

Reference Number 1118-249 

No. DD. incl. cover: 7 

concerning the forwarding of the test certificate 
for the system of pressurized rooms of unit 2. 

Gentlemen: 

Per your request, I am sending certificate 55-96/TsNIP for the testing of the system of pressurized 
rooms of unit 2 of the Kola Nuclear Power Plant conducted after preventive maintenance PPR- 
96. 

Attachment: 1. Certificate 55-96/TsNIP, 6 pages, to,each address. 

RespectfUy, 

Chief Engineer [signed] V. V. Omel’chuk 



Kola NPP, unit 2 
Reactor Department 
Design component: system of pressurized rooms (SGP) 
Reference document: working pr0gra.m 1.2- 1 l-2OPG-94 

APPROVED 
Chief Engineer, Kola NPP 

[signature] V. V. Omel’chuk 
30 May 1996 

Kola Nuclear Power Plant 
Certificate 5596/TsNIP 

25 - 27 May 1996 

A committee made up of the following 
deputy director, TsNIP S. V. Gorelikhin 
[setup, testing and startup’department] 
supervisor of GLSB, TsNIP T. I. Petkevich 
engineer, reactor department V. V. Sborovskiy 

tested the integrity of the system of pressurized rooms and obtained the following results. 

Test Program 
item 

Test criteria (results of 
previous tests after 

preventive maintenance 
PPR-93) 

1. Vacuum test of 
SGP 

2. Pressurization of 
SGP 

item 8.1 Vacuum in SGP, 
199 mmH20 

item 8.2 Pressure achieved in 
SGP, 70 mmHz0; 

Leakage L=495W of 
volume per day 

(for p-O.5 atm gauge); 
Leak equivalent 

diameter De=366 mm 

Result Conclusion 

Vacuum in SGP, 
I 

Satisfactory 
226 mmJ$O 

Pressure achieved in 
SGP, 275 mmH20; 

Leakage L=768% of 
volume per day. 

(for P=OS atm gauge); 
Leak equivalent 

diameter De=192 mm 

Satisfactory 

1. Course of tests 
The testing was conducted in two stages: vacuum testing and pressurization testing. 
1.1. Vacuum testing: the SGP [system of pressurized rooms] was prepared for the tests 

in accordance with the specifications of the testing program. Personnel of the TsNIP [setup, 
testing and startup department] and repair personnel of the TsTsR [centralized repair shop], 
TsTAI [thermal automation and measurement department], ETs [electrical shop] and KRU, Kola 
NPP, were admitted to the pressurized area to look for defects. A vacuum was created in the 
pressurized enclosure by the operation, of two fans of the 2B-4 system (overall flow rate 
Q = 80,000 m3/h). The vacuum level was monitored with a U-shaped pressure gauge situated on 
a pulse pressure measurement tube in the steam generator box. 



Several dozen flaws were discovered in the pressure lining, passages and hatch and. door 
seals in the course of the vacuum testing; the flaws basically were eliminated within a day by the 
repair personnel. Supplementary vacuum testing to confirm the elimination of the defects and 
possibly to detect new ones was performed before the pressurization testing. At the conclusion of 
vacuum testing, the pressure valves of ventilation system 2B-4 in steam generator box 2A-4/6,7 
were closed, and the vacuum drop time was monitored. 

1.2. Pressurization testing: the SGP was prepared for tests in accordance with the 
specifications of the testing program. A positive pressure was created in the pressurized 
enclosure‘by the operation of a compressor to test the pressurized enclosure of the reactor units 
of phase 2. The pressure was monitored with two pressure gauges with a scale of 0 - 1 k&m* 
and an accuracy class of 0.4 situated on pressure measurement tubes in the steam generator box. 

Because of the inadequate capacity of the compressor and the relatively great extent of the 
pressurization system, the pressure in the sealed enclosure reached P = 275 mmH20. An outside 
inspection of the SGP was performed at this pressure, and the amount of leakage from the: GO 
[pressurized enclosure] was determined after the compressor had been turned off. 

2. Conclusions 
2.1. The test results are in conformity with the criteria. 
2.2. The defects cited in Annex 1 were detected in the course of the tests. 

[signed] S. V. Gorelikhin 
[signed] T. I. Petkevich 
[signed] V. V. Sborovskiy 

3. Conclusion 
3.1. The integrity of the system of pressurized rooms (SGP) has been enhanced 

substantially due to the execution of a set of actions during preventive maintenance PPR-96. 
3.2. The system of pressurized rooms is hereby cleared for further operation. 
3.3. The defects discovered are to be eliminated in accordance with Annex 1. 

The parties responsible are: the centralized repair shop (TsTsR), tlhe 
thermal automation and measurement department (TsTAI), the ele~ctrical 
shop (ETs) and the T&O0 (according to affiliation). 

3.4. Measures are to be deveIoped for the further enhancement of the integrity ofthe 
SGP. 

Party responsible: setup, testing and startup department (I’sNIP); 
Deadline: June 1996. 

Head of Reactor Department [signed] P. I. Novozhilov 

Head of Setup, Testing 
and Startup Department [signed] G. S. Paradnikov 



LIST OF DEFECTS OF THE PRESSURIZED ENCLOSURE OF UNIT 2 DISCOVERED 
DURING TESTS OF THE ENCLOSURE AFTER PREVENTIVE MAINTENANCE PPR-96 

1 2 

Item Room 

DISCOVERED DURING VACTJUM 
TESTING 

1. Lining defect (at the top under the 
entry door) 

2. Lack of fusion penetration in lining in 
floor behind RTO 

A-10512 

A-206/2 

3. Leakage under pulse tubes behind RTO A-20612 

4. Lining flaw behind platform in wall A-207/2 

5. Lining flaw at point of weld of 
suspension (left remote) to ceiliig 

A-00212 

6. Lining defect on cable shaft by steam 
generator PG-1 

A-002/2 

7. Lining defect on cable shaft by steam 
generator PG-6 

8. Lining defect on wall behind steam 
generator PG-6 (at inlet of pipeline) 

9. Two lining defects on wall behind 
steam generator PG-5 

A-002/2 

A-00212 

A-002/2 

3 

Party 
responsible for 

execution 

Centralized 
repair shop 

(TsTsR) 

4 

Execution deadline 

eliminated after 
vacuum testing 

eliminated after 
vacuum testing 

eliminated after 
vacuum testing 

before startup of 
the unit 

ehminated after 
vacuum testing 

eliiated after 
vacuum testing 

eliminated after 
vacuum testing 

eliminated after 
vacuum testing 

eliminated after 
vacuum testing 

3 



10. Lining defect on wall between steam A-002/2 TsTsR before startup of 
generator PG-4 and steam generator PG-5 the unit 

11. Liig defect of vertical pipeline A-002/2 TsTsR before startup of 
passage behind steam generator PG-1 (to the unit 
the right of ladder) 

12. Leak on pulse line DylOO (metering) A-00212 TsTsR before startup of 
and along lining separation between KZV the unit 
[exhaust stopper valve] K-l l/23 inlet and 
lining behind steam generator PG-3 (under 
GK service platform) 

13. Leak on inlet passage Dy15 A-101/2 eliminated after 
vacuum testing 

14. Lining defect on wall at mark 4.5 A-101/2 eliminate:d tier 
vacuum testing 

15. Lining defect in comer behind channel A-101/2 elirninate:d after 

(top) vacuum ,testing 

16. Leak ‘in door seal from A-10112 to A-101/2 TsTsR before stautup of 
A-l 07/2 the unit 

17. Leak on inlet passage Dy20 A-50212 eliminated after 
vacuum testing 

18. Leak on inlet steam lines A-00212 TsTsR preventive 
maintenance PPR- 

97 

19. Defect on main circulating pump A-002/2 eliminated after 
(GTsK) support (cold line) of loop 1 vacuum testing 

20. Leak along pipeline Dy200 (at floor) A- 10212 eiirninateld after 
by ZP-U6 ( inner vacuum 1:esting 

wall) 

2 1. Leak on cable passage A-103/2 eliminated after 
vacuum testing 

22. Leaks in seal of operation hatch and preventive 
hatch above ZGTsN-4 maintenance PPR- 

97 

23. Leak in floor (bordering on room A- A-002/2 eliminated after 
004/3) vacuum testing 



24. Gas pocket under connecting platform A-002/2 eliminated after 
in room A-013/2 vacuum testing 

25. Gas pocket in weld at joining of floor A-00212 eliminated after 
and wall of room A-01312 (to right of vacuum testing 
entrance) 

26. Defect by passage in wall in room A- A-002/2 eliminated after 
012/2 at floor level vacuum testing 

27. Weld defect on support of pipeline A-002/2 eliminated after 
Dy500 of cold line, loop 1 vacuum testing 

28. Weld defect on face of support prop A-00212 eliminated after 
under 2PG-6 vacuum testing 

29. Gas pocket on wall of cable shaft A-00212 eliminated after 
vacuum testing 

30. Ceiling lining defect next to KZV K- A-00212 TsTsR before startup of 
1 l/24 and K-l l/25 the unit 

3 1. Lining defect by gangway (1.5 m from A-01312 eliminated after 
floor) vacuum testing 

32. Weid defect on frame of opening A-01312 eliminated tier 
between room A-013/2 and SVO-1 vacuum testing 

33. Weld defect in lining of gangway A-01312 before startup of 
the unit 

34. Leak on pulse tube inlet A-00 l/2 eliminated after 
vacuum testing 

35. Leaks on hatches Dy800 of system R- B-009/2 TsEOO before startup of 
l-2,3,4,5 the unit 

36. Weld defect around pulse tube above A-102/2 eliminated after 
RIP box (SIR-324) opposite 2P-12/6 vacuum testing 

37. Weld defect around 2P-l/4,2/2, 112 A-10212 TsTsR before startup of 
the unit 

38. Lining bum-through at point of weld A-10212 eliminated after 
of hoist beam between loops 2 and 3 vacuum testing 



39. Defect on abutment ofKID [pressure 
relief valve] inlet with pressure liing (2.5 
right of door, last on left) 

40. Leak on section under reactor cover 
of transportation passage from BV [spent 
f?.tel pool1 to BP 

circular 
corridor 
211-4 

TsTsR 

eliminated after 
vacuum testing 

preventive 
maintenance PPR- 

97 

41. In room A-01 5/5, cut and seal pipe 
Dy32 (in room A-002/2, the pipe passes 
around the ring of the reactor shaft at a 
height of 1.5 m Corn the floor) 

TsTsR preventive 
maintenance PPR- 

97 

42. Numerous lining defects in reactor 
shaft under cantilever 

TsTsR preventive 
maintenance PPR- 

97 



r 1 2 3 4 

DISCOVERED IN PRESSURIZATION 
TESTING 

1. Leak on gangway lining A-303/2 TsTsR before startup of 
the unit 

2. Leak on pulse passage (left of door to 
room A-308/2) 

3. Leak on 2PG-3 constant ventilation 
passage 

4. Leak on RIP passage by 2PG-45 
constant ventilation passage 

5. Leak ingangway weld 

A-306/2 

A-014/2 

A-O 1412 

B-00712 

thermal 
automation 

and 
measurement 
department 

(TsTAI) 

TsTsR 

TsTsR 

TsTsR 

before startup of 
the unit 

before startup of 
the unit 

before startup of 
the unit 

preventive 
maintenance 

PPR-97 

6. Leak around circumference of air inlet 
passage (in right wall) 

7. Leak in Dy800 hatch seal (4 from 
entrance) 

8. Leak in rectangular hatch seal (2 and 4 
from entrance) 

9. ‘Leaks in gland seal of ventilator shafts 
2R-l-3,4,5 

B-210/2 
(second 
room) 

B-008/2, 

B-008/2 

B-00512 

TsTsR 

TsEOO 

TsEOO 

TsEOO 

IO. Leaks around circumference of 
protective plates of ventilator system 2P-1 

TsEOO 

preventive 
maintenance 

PPR-97 

before startup of 
the unit 

before startup of 
the unit 

preventive 
maintenance 

PPR-97 (assemble 
face seals) 

preventive 
maintenance 

PPR-97 



11. IUIP control valve (backup line P) out B-005/2 TsTAl preventive 
of order at gate valve 21-17/4 maintemurce 

PPR-97 

12. Leaks in two cable passages (45-46, A-203 /2 TsTAI before startup of 
for example) the unit 

12. Leak in cable passage (47, for A-008/2 TsTAl before startup of 
example) the unit 

13. Leak in cable passage (48, for A-008/2 TsTAI before startup of 
example) the unit 

14. Leak in KLP inlet passage A-012/2 TsTsR before startup of 
the unit 

15. Leak in gangway lining A-30312 TsTsR before startup of 
the unit 
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ATTACHMENT 6 

Results of Leaktightness Testing for ,Kola Unit 1 (1 O/96) 
(English and Russian) 



KOLA-ATOM Kola Nuclear Power Plant 
TELEFAX 

To: Dr. George Greene From: Omel’chuk, V.V. 

Company: BNL (USA) Chief Engineer 

Fax: 516-344-3526 Issuing No. 1 l/8-5 19 . 

Number of pages, including cover page: 8 

Dear Mr. Green! 

I am directing to your attention documentation regarding integral leak-tight testing of the 
containment (hermetic sheild) for Unit 1 following the planned outage of the unit. The completed 
maintenance work and the repair/reconstruction of the elements of the hermetic barrier system have 
contributed to a considerable decrease in the amount of leakage from the containment. However, as 
always, large leakage of air during the testing was observed through the ventilation system of the 
hermetic barrier system. 

During the sealing of the hatches following their construction/repair, it was determined, that 
in order to substantially seal them it was imperative to use a softer rubber, than the one that was 
provided by you earlier at the Kola NPP of the size 15 x 20 mm ( instead of 15 x 30). I am asking 
that you look nto the possibility of supplying this type of rubber for the Kola NPP. The required 
amount of rubber is indicated in the KoIa NPP fax “Issue number I l/8-448” dated October 16,1996. 

In the weekly progress report from October 25, 1996, according to the International program 
for Nuclear Safety prepared by PNL (USA, Richland, Washington Stated), it is indicated that 
kgonne National Laboratory (ANL) personnel have prepared for the Hungarian NPP a report 
“Containment Loading and Structural Response during Accidents Involving Rupture of Wide- 
diameter Steam Pipes at VVER-440/213 NJ?P”(Jeff Binder, ANL, 630--252-7265). I am asking for 
your help in providing/directing a copy of this document to the Kola NPP in order to study this 
document and it’s possible application/utilization. 

Attachment: Document No. 182-96/CNIP from December 04,1996 regarding integral leak- 
tight testing of hermetic seal/containment of Unit 1 following p!anned outage on 7 pages in one 
submittal. 

With Respect, 
Chief Engineer Omel’chuk V.V. 

Authorization 
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Chief Engineer Kola NPP 
V.V. Omel’chuk 

Dec. 12 1996 

NPP 
182-96KNlP 
Document 

Kola NPP, Unit 1 
Reactor (Unit )? 
Structural Element: System of Hermetic Units/Compartments 
Guidance Document:Working Program No. 1,2-l l -2OPG-94 

Committe Members: 
Acting Director CNIP Gorelichina, S.V. 
Manager GLSB CNIP Petkovich, T-1. 
Engineer RC Sborovskoi V.V. 

Conducted testing of leak-tightness of the hermetic enclosures/spaces and obtained the following 
rfkcilltc* ____-. 

Name/type of 
experiment 

Program item Criteria for Results Obtained Conclusions 
experiments 
(results,obtained 
from previous 
experiments 
during Planned 
outage- 1995) 

1. “‘Vacuuming / p.8.1 Exhaust into the Exhaust into Satisfactory 
evacuation of Central Hermetic CHS 220 
Central Hermetic System 100 mrn/24hrs 
system mm/24 hrs 

2.Pressurization p-8.2 Attained pressure Attained pressure Satisfactory 
of CHS level in CHS in CHS 320 

90mm/24hrs, mm,/24hrs 
leakage Leakage L=720% 
L=4560% volume in 24 hrs. 
volume in 24 hrs (recalculation for 
(recalculation to P=O,Satm. 
P=O,5 atm. Equivalent 
Equivalent diameter of 
diameter of openings D=l34 
openings (184?) mm 
D=354mm 



1. Exnerimental Steus. 
The experiments were conducted in two stages: vacuuming and pressurization 

1.1 Vacuuming: CHS (Central Hermetic System) was prepared for the experiments in 
accordance with the testing requirements. CNIP personnel were permitted into primary containment 

along with -,--,-,- KNPP personnel in order to locate defects. Exhaust into the primary 
containment/hermetic seal was accomplished with two fans in the 2V-4 system (general rate Q=SO 

OOOm ~/IX.). The control of the exhaust was accomplished by U-like pressure gage, located on the 
impulse pipe pressure indicator in box PG(power generator). 

During the vacuuming process more than twenty defects were determined along the outerskin 
of the containment/hermetic covering, along penetrations, along hatch and door seals, the most 
significant of which were eliminated by maintenance crews during two shifts. 

1.2 Pressurization: CHS was prepared for exeriments in accordance with testing prgram 
requirements. Surplus (excess) pressure in the containment/hermetic cover was created by a 
compressor for testing the leak-tightness of the units as the following measure. The pressure control 

was maintained by two gauges with a scale O+l --/cm2 _ degree of accuracy 0.4 , located on the 
impulse pipe pressure indicator in box/unit PG. 

In connection with the inadequate functioning of the compressor, and like-wize ‘because of 
the considerable line of route of the exhaust system, pressure in the primary containment/hermetic 
seal reached p=320 mm in 24 hrs. 

P.3. 

At this pressure level an external inspection was conducted of the CHS 
(containment/hermetic system), after turning off the compressor the rate of leakage from. the 
containment was determined. 

2.Conclusions. 

2.1. Results of the tests were in accordance with the criteria 
2.2. The defects discovered during the testing, were eliminated. 1. 

S.V. Gorelikhin 
T-1. Petkevich 
V.V. Sborovskii 

3 In Summary. 

3.1 -By taking advantage of the Planned Outage-96 at the complex, considerable 
improvements to the CHS were achieved. 

3.2 The system of hermetic spaces/units can now permit future power operations. 
3.3. Eliminate the revealed defects in accordance with the attachment. 

“Responsible parties” --,--,--,-, (according to affiliat.ions) 
3.4. Develop improvements for improving the leak-tightness of the CHS during the Planned 

Outage -97. 
“Responsibility of CNIP During December ‘1996 

Director of RC P.I.Novojilov 
Director of CNIP G.S.Paradnikov 
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P-4 
LIST OFDIXECTSIN i?HEHERMETIC CONTAINMENT+ REVEALED DUMNG TESTING 
IN 1996. 

No. Name/Item No. No. Responsibil. 
for 
elimination 

Comments Period/time of 
elimination 

I 

REVEIALED DURING VA(XJUMlM 

1. 
I 

Leakage of air along gasket K- 
11/l 

) A-10511 1 CEGO before 
pressurization 

eliminated 

2. 

I 

Leakage of air along gasket K- 
12/14 

/ A-109/1 1 CEO0 before 
pressurization 

eliminated 

before 
pressurization 

eliminated 3. Improperly positioned terminator 
K-11/18 

A-l 08/l CTAI 

4. I Reseal door-hatch of air passage 
. IV-1 in front of hermetic valve 

1 V-304 / CEO0 Planned 
~ outage-97 

I IG-I I I 
1 b-005 KAER December 

1996 
seal with 
au-tight 
packing 

5. Leakage of air along welded seam 
between foundation and piping 
conduits for service water 

before power 
start-up of the 
Unit 

eliminated 6. Defect of the outer shell of the 
maintenance area PK KO, 
“otm”10.5 (behind lR-17/4) 

A-101/1 KAER 

CCR before 
pressurization 

eliminated 7. Leakage along sealed door 
between A-101/1 and A-1080 

A-101/1 

A-101/1 KAER before power 
start-up of 
unit 

eliminated Defect in the outer shell of the 
maintenance area MK KO “otm” 
10.5 (behind exhaust chamber) 

Leakage of air along the feedwater 
piping and steam piping 

eliminated A-101/1 
A-002/1 

before 
pressurization 

KAER 

before power 
start-up of 
unit 

eliminated 10. Defect of outer shell at the BB KAER 
support (closest to the door to the 
left of the entrance) 
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11. Defect of outer shell at the BB A-502/1 KAER before eliminated 
support (second to the door closer pressurization 
to “KC”) 

12. Defect of outer shell of the A-101/1 KAER before eliminated 
maintenance area PK KO under pressurization 
beam (on the wall opposite door 

#6) 

13. Passage of air from piping A-1.01 CCR before eliminated 
“DU”150 (Air Pipe 150?) In the pressurization 
floor under “KC” 

14. Defect of outer shell of the floor A-101/1 KAJZR before power eliminated 
under KO (10*50mm) start-up of 

unit 

15. Defect of outer-facing of the wall A-101/1 KAER before power eliminated 
behind KO at the level of the start-up of 
heaters unit 

16 Leakage along the outer housing A-102/1 KAER before power eliminated 
of the door lock between A-l 02/l start-up of 
- A-l 03/l unit 

17. In the floor under the KIT’ stand A-102 KAER before power eliminated 
(support) lR-2/5 leakage along start-up of 
perimeter of the square “packing” unit 
(150*150) 

18. Leakage along flanges of four A-102/1 KAER before power eliminated 
“DU’ 250 Pipes on the inside wall start-up of 
along 1 r-2/6 unit 

19. Leakage of air along traps of A-l 02/l CCR before inspected 
enclosure A-l 03/l and deck of A-l 03/l pressurization lalve SK- 
GCN 410 

20. Weak leak along flange of TTO before sealed with 
“undercap” pressurization sealant 

21. Leakage along two cable A-l 03/l CTAI December eliminated 
penetrations to the left of door 1996 
(2 and 3 below) 

22. Leakage along welded seam A-l 03/l CTAI December eliminated 
between seal and outer-facing in 1996 
comer (7th pipe from the bottom) 
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23. Defect of outer-facing of the wall A-102/1 KAEiR before power eliminated 
behind lR-l/3 start-up of 

unit 

24. Defects of welded seams at the A-102/1 KAER before power eliminated 
base/support of NDr start-up of 

unit 

25. Defects of outerfacing of hatch A-102/1 KAER Planned eliminated 
opening above NDr outage-97 . 

26. Leakage along the lower left A-102/1 CCR Planned 
comer of door between A-l 02/l . Outage-97 
and A-204/1 

27. Two defects of welded seams A-102/1 KAER before power eliminated 
along the perimeter lR-2/4 start-up of 

unit 

28. Leakage along opening (near A-002 KAER before power eliminated 
panel 43) “mark”? start-up of 

“otm”_ unit 
1.8 

29. Two defects of outer-facing in the A-002 KAIER before power eliminated 
flooring near the area of loop 6 “mark”? start-up of 

“om$‘_ unit 
1.8 

30. Leakage along two seams in the A-002 KAER before power eliminated 
flooring near the area of loop 6 ‘mark”? start-up of 

“O&p_ unit 
1.8 

31. Defect in the outer-facing behind A-002 KAER before power eliminated 
Power Generator 4 on the wall ‘mark”? start-upof unit 
near the stairs under the platform ‘otm7’-1 .8 

32. Defect of the’outerfacing of the A-002 KAER before power eliminated 
floor behind the cold filament of mark start-up.of 
steam generator-3 at the steam “,tm”_ unit 
generator platform cohtmn (axis 1.8 

32) 



33. Defect in opening No.5 (second A-002 KAER before power eliminated 

from bottom in the row of mark start-up of 

0penings)to the left of the “otm”_ unit 

entrance to A-213/1 1.8 

34. Defect in the outerfacing along A-002 KAER before power eliminated 
floor - wall joint between SG-2 mark start-up of 

and SG-3 (axis 34) “otm’ 1.8 unit 

35. Defect in the outer-facing along A-002 KAER before power eliminated 

floor - wall joint behind SG-1 (to mark start-up of 

the left of the cable tray) “otm”_ unit 

1.8 

36. Defect of the outerfacing of the A-002 KAER before power eliminated 

wall behind pipes behind the SG- mark start-up of 

1 (above the “KIP” pipe “otm”_ unit 

penetrations ) 1.8 

37. Leakage along the support frame A-002 KAER befor power eliminated 

. under GCH-2,3 mark start-up of 
“otm” unit 

-1.8 

38. Defects in the frame of the hot A-002 KAER before power eliminated 

GZZ 3 loops (between the box marking - start-up of 

and deck) 1.8 unit 

39. Defect in the outer-seal behind the A-l 05/l KAER Power 

door in the comer Outage-97 

40. Leakage from beneath the flange A-l 06/l CEO0 before eliminated 

bolts K-12/5 and K-l l/4 pressurization 

41. Leakage under two cable A-01 3/l CTAI Power eliminated 

penetrations above the door Outage-97 

42. Leakage along cable penetration A-013/1 KAER Power 

flange in A-0120 (to the left of Outage-97 

entrance door) 

43. Defect in the outerseal of the wall A-013/1 KAER Power 

between A-01 3/l and A-002/1 

44. Leakage along welded seam and A-01 3/l CCR 
the packing of the trap 
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45. Defect in the outerseal of the A-002/1 KAER before power eliminated 
ceiling between 1 PG-6 and cable start-up of 
shaft unit 

46. Leakage along flange of piping/ A-002/1 KAER before power eliminated 
conduit penetration behind 1 PG- TOP start-up of 
2’(3m from bottom of the annular unit 
platform) 

47. Behind 1 PG-2 leakage along two A-0020 KAER before power eliminated 
flanges of conduit penetrations top start-up of 

unit 

48. Two defects in the outerfacing on A-002/1 KAER before power eliminated 
the wall behind lSG-3(near the top start-up of 
top maintainance platform unit 

49. Two defects of openings in the A-101/1 KAER before power eliminated 
Wall next to “Ko” start-up of 

unit 

50. Defect in the outerfacing of the A-002/1 KAER before power eliminated 
wall near the top maintenance top start-up of 
platform !SG-1 (near the unit 
feedwater piping conduits from 
the SG-1 facing) 

51. Defect in the outer-facing on the A-002/1 KAJZR before power eliminated 
wall along lSG-1 (near the top start-up of 
feedwater piping conduits) unit 

52. Defect in the outerEacing.on the A-0020 KAER ’ before power eliminated 
wall betwee SG-5 and the top start-up, of 
exploding-valve platform (under unit 
the ceiling) 

53. Defect in the outerfacing near the A-002/1 KAER before power eliminated 
feedwater piping conduit support top start-up of 
between SG-5 and SG-6 unit 

54. Defect in the outerfacing above A-00211 KAER before power elliminted 
the openings for the steam piping top start-up of 
mark “otm” 14.0 unit 

55. Defect in the outer-facing near the A-0020 KAER before power eliminated 
supports for piping conduits for top start-up of 
the sprinkling system unit 



9 

56. Leakage through the breathing A-001/1 Power separate 
hatches/vents of the biological Outage-97 measures 
shield along the ceiling. 

57. Small leak in the opening of A-001/1 KAER Power outage- 
DU200 (air duct?) 97 

58. Replace screw in top rack of door A-004/1 CCR before eliminated 
pressurization 

59. Leakage along flanges of openings A-l 06/l KAER December 
lYl-9,12,19 1996 

60. Leakage along hatch seal above A-301 TTO Power 
NDr-1 Outage-97 

61. Undarnpen trap a-3 1 l/l from trap A-303/1 CCR before completed 
A 303/I pressurization 

62. Leakage along cable A-501/1 CTAI Power eliminted 
openings/penetrations (3 items) Outage-97 
near door no. A-502/1 

63. Crack along welded seam on the A-0020 KAER before power eliminated 
rnaintainance platform for top start-up of 
exploding valves near stairs unit 
leading to shutoff valve 

64. Leakage from the A-207/1 KAER Power 
opening/penetration (1 Omm) on Outage-97 
the top platform_ left wall 

65. Leakage along cable penetration A-l 04/l CTAI Power eliminated 
(4 pipes) behind 1 SG-4 outage-97 

66. Leakage along cable penetration A-l 04/l CTAI Power eliminated 
(1 pipe) (left wall) Outage-97 

67. Leakage along cable penetration A-308/ 1 CTAI Power eliminated 
(1 pipe) (opening above door)E- Outage-97 
205 

68. Leakage along cable penetration A-50211 CTAI Power 

L- 

eliminated 
(1 pipe) (opening above door) E- Outage-97 
219 



ge along cable penetration 

DISCOVERED DURlNG PRESSURIZA TION 

1. Weak leak along reserve/backup A-201/1 CTAI January-97 eliminated 
cable penetrations (first 
penetration/opening from the 
entrance on the&e left side of the 
floor) 

2. Leakage along cable penetrations A-2030 CTAI January-97 eliminated 
2 pipes (to the lefi on the wall 
across from SK-9 IVM) 

3. Leakage along cable penetration - A-203/1 CTAI January-97 eliminated 
5 pipes (on the vertical wall 
across SK-4 NM), caps not 
tightened on all reserve openings 

4. Leakage along cable penetration 
13 pipes (on the vertical wall 
across from ‘Hzck-6) 

A-203/1 CTAI January-97 eIiminated 

5. 

6. 

Leakage along the reserve cable A-008/1 CTAI January-97 eliminated 
penetration 

Leakage along cable penetration ( A-00812 CTAI January-97 eliminated 
on the right, bottom outside) 
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7. Leakage along flange of piping 
conduit from A-306/1 into A- 

502/l 

A-50211 KAER December 
1996 

8. Leakage along piping conduit 
flanges PK suz 

* 

A-108/1 KAER December 
1996 

9. Unsealed hatch above Hdr-1 A-301 EC Power 
Outage-97 

10. Leakage along cable penetration E-002/4 EC Power eliminated 
(second along the walkway) Outage-97 

11. Leakage along cable penetration E-002/4 EC Power eliminated 
(last one) Outage-97 

12. l-P-l-5: B-0050 CEO0 Power eliiminated 
-leakage along armored plate Outage-97 
separations/seams 
-leakage from under pressure 
flange of gasket in the top portion 

13. l-P-l-4: b-005/1 CEO0 Power eliminated 
-leakage from under pressure cap; Outage-97 during 
-leakage along outside edge of Power testing 
ring; Outage-97 
-leakage along syphon seal 

14. Leakage along flanges of service 
water piping conduits. 
-lPl-3 entrance.; 
-next to armour for 1 T-l 6/2 
-lP-l-l next to armour for lT- 
17/l 

B-005/1 CEO0 Power 
Outage-97 

eliminated 

15. Leakage along seal of man-hole B-004/1 CEO0 Power 
hatch to the air duct P-l Outage-97 

16. Leakage along cable penetrations B-l 14/l CTAI Janauary-97 eliminated 
(along top) between A-l 03/l and 
B-l 14/l 

17. Leakage along piping flange (to B--l 14/l KAER Power 
the left) Outage-97 
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18. Leakage along cable penetrations A-004/2 CTAJ Power eliminated 
between A-004/2 and A-01 4/l outage-97 

19. K-l l/5 leakage along flange seam A-301 CEO0 Power 
Outage-97 

20. Re-seal man-hole hatch infront of A-304 CEO0 Power 
“G/K” lG-1 * Outage-97 

21. Leakage through seal of man-hole B-21 3/l CEO0 Power 
hatch in front of “g/h” lB-4 outage-97 

22. Leakage from “bum-through’ of b-213/1 CEO0 Power 
air duct along the support in front Outage-97 
of the first gate-valve 

23. Connector/terminal improperly B-21 3/l CTAJ before power eliminated 
poisitioned 1 B-4 start-up of 

unit 

24. Re-seal flange in front of “g/k IA- A-304 CEO0 Power 
413 Outage-97 

25. Leakage along cable penetration B-l 05/l CTAJ January-97 eliminated 
near door A-l 03/l 

26. Re-seal flange K- 12/5 A-l 06/l CEO0 Power 
Outage-97 

27. Leakages along perimeter of A-107/1 KAER Power 
piston/rod penetrations Outage-97 

28. Leakages along two cut A-108/1 KAER Power 
penetrations in the left comer Outage-97 
behind armour lPK-1 

Leakage along two cable 



32. Leakage along flange of reserve 
opening (emergency opening) 
DU400 on the wall behind piping 
conduits for feedwater IPG-1-3 

33. Escape of air through KID of the 
ventillation system P-4 

1 

i mark14 

1 machine 
hall 

E-501 

KAER December-96 

fabricate 
hermetic 
valves 

Director GLSB CNIP Petkevich T.I. 
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Y33axa.qm.G f. rpk3H! 1 

Hanpasmm Bzuvr am06 m7ieTpamzmi'&mmxmx 

1. 

repMoo6aeMa FO) 6noKa 1 no&e - - 
n~18~o~oro peMo_ 6noKa. BbmoweHHbEe pa6oTw no pehsoary H peKoHcrp~ 3IzeMeErrtiIs 
cszcrew repwznmiioro 0rpaxnefm.s np~senzf x cyr4ecTiseHaou-y aezrmo Be lIE?mesIyTek 
H3 IYO- Qwucono-npemeriry 6osIbmne npo~eszzso3~yxal30 Bpewimximr~Ha6m~~a- 

micb4eptz3CHCTeMM~e3m.umgm r0. 
3033pe~syr~10mt-31~)~0~1~0~;f1e pex~~q3~~~~~3~~b~~ocb,9~ops~~11 Kawfmseztfzoko 

~~y~o~e~~-9~e06xo~ap~~a~e~me~~sep~o~,se~~a,scro~e 6sznaparreeBab;ra 
mm-amxe~a Jra KOJISCK~IO A3C H pas~epo~ 15x20 ME,X (BMecro 15x30). Ilpomy Bat pawssol& 
pm sonpok o BO~MOXE~O~ IIWT~B~ ~a~oii pem~~~ Ha KA3C. Heo6xomoe Kowseczio 
~WTKEJ y1~a3aao B @acCe ~~oJwKoEA~C 3&i 118-448 OT 16_10.96r. 

B e2KeE~eIIb~oM OTWXRX 0 Rpo~e~~a~~oiYi pa6oTe OT 25.10,96r. IIO MemztpowroE I&- 
qahwe no s,qep~~oii 6esorcaaocrq nomoToBXemzo$f PNNL (CmA, I?swI~E.~, IIWST Bamz&- 
TOH) y~am~o, KCTO nepco~axo~ Apromrcoit HWKOH~II~HOZ JIacSopa-TopT (ANL) IIOL~~OT<B- 
neH AZS A3C BeEnpHH o~ger k%rpys~~ EE& IcoErr&%ndeHT H qg%ryp~az pea~mis p;na *a- 
PEE c paspamo~ Tpy6OEpOBOAa 60~~0r0’~ahi~~~~~~~313C. c p~~~.~,_~,33P-440/21~>> 
(Jeff B%nder, ANL, 630-252-7265). Ilponry Bat oK&‘aTb cOneknEe B minpa.We~ Ha Ko+- 
cqvoA3C3~3eksinmpa 3~0~0~rs~~er083y9e~1311~~03~0~0r0~~n0~0~aBOB11. .; 

I ., 
i. 

ITDn.no~emivzz Arcr 3%182-96/LlJ3XII OT 04.12.96r. 06 HHT~~~~LCFSMX H w rquo-! 
o6seMa TO) 6noKa 1 notie xmaHoBor0 peMoEra 6no1ca Ha 7 JIECIXX 33 1 &L 
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6_ 

7. 

18. 

19. 

IB-I lIepeg rk IIT-1 
KA3P 

1 

Tern Bo3&yXa no CB. nnsy ndy SZ~KJI~- B-005 AeKa6pb 
~OX~O~OAZME~ TAX. ~0-1 

ycI3IoTl3$Ts . 
HGMZfHTpY 1996r. EpMiXCE&OM 
ae@exr O~DE~OBKE ~a momwe 06- A-10111 
wyxmamwf IJ.K KO, omd. ‘do.5 Qa 

Kik3P A? 
6xoxa 

ny= yq=e*o 
; 

A-101/1 m A0 

J&$mcr 06m40~1az Ha nnorqwe 06- A-101/l m3P A0 

aryxzmm IIK KO, OTM. 10.5 (31 
BeHT_ KO~O~OM) 
Tess ao3gyXa BAOJS ~py6onpo13ono~ A-101/1 KfDP 
IIKEi-HO2 3OAbT. H rCapO~OBO,QOB A-002/1 
#$mcr 06n~uo~raz Ha onope EE KA3P 
(6JlZXHSl OT AI3epH ClEBa 03:BXOAa) 
J@@~RT O~JIE~OBKE mt onope ISIS A-502/1 KA3P 
(cxenyromzui o~~mqm ~JEWRE K Ko) 

,Zt@ea 06m40mc~x Ha momwe 06- A-101/1 KA3P 
c~amm IIK KO non 6amoG (Ha 

A-101/1 IJIJP 

1 A-101/i KA3P 
(10*50Ml!6) 
Ae@e~o6mmo~mcreHbrsa K0~a A-I 01/l KAZJP 
YpoBk-fe EsarpesaTeJreE 
Tes DO sepweMy KapMaay samca me- A-102/1 KA3P 
PH M/y A-102h-A-103Jl .I> 

B It0il-J IIOp[ A-1020 KA3P 
1 P-2/5 Te916 lro. IIep 
3amamoi2 (XSO*i50) 
Tm no 3ar~1y1qww sen.rpeX -rpy6 A-102/1 KA3P 
&&ZiO Ha s~yrp. cmsie B03ne IP-2&i 

qxuraM IIOM. A-103/1 A-102/1 IJIJ,? 
A-l 03fl 

TTO 

I: I 
Tern no ~~JIS.I sca6e.nsBaIM npoxozms~ 1 A-103/1 1 I_ITAL;I 
cmsa OTABepH (2 H 3 cEE3 
Tesb IIO 

Aecjmm 06~1smo13~a: Ha CTeHe 3a lP-l/3 

A0 
6noIca 

I ! 

A0 HapAysa npnBaprs$a 
3aYrqmKa 

Ao rrycxa ympme& 
6noIca i 

Ao 
6~101ca 

n-ycxa ympaszextp 

i 

A0 
6noKa 
A0 nyczca 
6JroKa 

I 

A0 rrycIca 
6xoKa 
Ao =W5’.- 

Aexa6pb ycTpaEeH~ . 
1996r. 

I . 

Ao nycKa ymparreno~ 



t=- 24. 

27, F 28. 

29. F 30. 

1 31. 

r 32. 

33. 

- 

34. 

35. 

i- 36. 

42 

43. r 44. 

45. 

&+zcm cBapEmx IIXBOB Ha noc-rar&eH- A-102/1 

06JiEIqoBmz IIpoeMa nmrca ~a,q A-1020 

Tes no JXBOM~ BEEDKEI~~~~ ymy mepi A-102/1 
M/y A- 102/l H A-204/1 
ma @+p~4 CBapHanr XIIBOB II0 IEpE- A-102/1 
MeTpY - 

Tega IIO rxpoxomce (mme II~H~JIE 43) A-002 
OTM. -1.8 

&G% Aet$eKTa 06JIFIQOBKR B IIOJIJ' B pai%- A-002 
oae IETJIE 6 OTM. -1.8 
Tess II0 my&s xiu6ah.f B nony B p*oHe A-002 
rs-r.mi6 1 OTM. -1-8 

&z@em O~IIEUIOBKH 38 m-4 Ha meHe y 1 A-002 
A-1 HOA IDIOIWtAICOii OTM. -1.8 
J&r+cr 06~r~q0~~~11ona3axo~ro~of A-002 
HETKOizrIr-3YKOnOEE0IxIJrOnwcKEt OTM. -1.8 
l-II-(oclb 32) - 
Ae@errr npoxom M5 (BTOpOii c~~3y A-002 
p~IIpOX&OK)CJIeBaOTBXO~aB& 1 OTM. -1.8 

m3P A0 IrycKa' ycTpaHeH0 
6noKa 

213/l - 
get$eKf 06n~u10~~3z~0npmm~1mf1o A-002 &%3P A0 

IF 
nycrca ycrpageH0 

IIOJI-CTeHaMexq2q m-2 H m-3(OCb34) OTM.-1.8 6norca 

~e~e~06mmo~xxino~mmfcamm A-002 KL%BP A0 
tion-creErasa~-I (cnesaor xcagerra- O’IM. -1.8 

nycKa 1 ycrpaaen0; 

6noKa #i 

HOZi TpaccbI) j I 

fie@em06muxo~zuxcrem~3aTpy6ahaa A-002 K!L~P A0 
3anr-1 (Hao:BbrXOfiO~¶Tpy60KKkiTT) om.-1.8 6roxa 

nycxa(ycrpa.ue=j 

Teano o6pamesmoonopbrno~ .A-002 m3P A0 nycrca ycrparreab 

lX.JH-2,3 .o-I-M. -1.8 6noxa 

,I$@em~Bo6paMnem ITpoeMaropR- .A-002 u3P A0 nycKa ~ ycTpaHeH0~ 

nei% I33 3nemm (bfexwy 60~~0~ H na- OTM. -1.8 6noKa I 
11y6oB) I 

fle@eKr06mqOBmit3a DePbltoXIOA A-l 05/l KA3P IXIP-97 

yrOJmOM 
Tew EK+IIOA ~O~OB @aweB K-12/5 H A-106/1 IJ300 ~0 Hama ycrpaaeaoi 

K-l l/4 
ycqxmeEt0: 

i 

!. 

span o*{e- 
BH30BaH ! 
ycTpzLHeH0; 

ycTpaHeH0~ 

I 

xrycKa ycqxmenoi 

i 33Trp-97 IA 

6noKa 

Kit3P A0 

6norca 
;A3P A0 



56. 

57. 
58. 

59. 

60. 
61. 

62. 

X- 

64. 

65. 

66. 

67. 

69. 

70. 

HaKMeEKIBztKEte - 

~~~~eKfalipoxonoK~a~e~e~o3Jre 

)&@excr O~IIB~OBICFX 3a create ozcozo 
BE$SE&lYJIO~~ 06mBWEi 
lnr-I (OXOJIO Tpy6oIIpoBO~if IlETa- 
TeJqHOii BO,n.u, c Topua m-1.) 

,Qe$exr 06mzqo~~.n Ba CTeHe BDOJS 
IS-E-J (OKOIIO Tpy6oITpOBo~a nKra- 
TerlraHOzi B0.W) 

Aet$em 06~1~403~s~ p~n;o~ c onopoiii 
?pydonpoBo~a IIHTaTem,HO~~o;4b1tiy 
m-5 H l-K-6 

EiapOlrpOBOAOB Ba QTM. 14.0 
Ae@errr O~XEKGOBKH pqqo~ c onopoB 

303/ 1 
A0 HaJIJqCBa 

I 
BbXEOIE+HO 

Tess IIO sca6eJlbHaraa npoxoiricahi. @ET. 
Bo3nemqxinON. A-502/J. 

1 A-301 TTU 
A-303/I rIrfP 

1 A-501/1 TJTA$i 
I 

Tpemrma csapsoro msa Iza mcozqa,we A-002/1 XCA3P 
I i I 

A0 nyxa ycTpan.70 
06c~rysn1a B3pbIBHbM KXXUaBoB sepx 6noxa 
B03zce XeczEizfqsI K KIIanaH-3arXymK 
TesI, ES ol9epcnr.s (IOU) Ha sepzz 1 A-207/1 KA3P I-irrP-97 

I 

-I2 - 
UXB-38 

' no&L ycrp=e 
me 

a 

,A-002/1 KA3P 

A-IOU1 KA3P 

A-002/1 KA3P 
BegX 

A-002Il KA3P 
sepx 

A-002I.l KA3P 
w?x 

A-OOUI KA3P A0 nycKa ycrpa~~e~$o 
=px 6no1ca 

I ! 

A-002/1 KA3P 
sepx 
A-002/1 KA3P 
=I?x 

A-001/1 

A-00 1/l KA3P 7 

A-004/1 Uu;P 

monwmce, 3xes3a.x crexza I t 
Tes no Ka6ens~oii: srpoxopTce (&py6bx)1 A-002/1 yTAL;I nrIP-97 
3alIE-4 

Tes no Ka6ensHoS npoxomce (lvy6a) A-104/1 4TJ= lzrnP-97 
(Jresa5I ma) 

y crp+wo 
Tes uo IcaEiensaoZi npoxome (XTpy6a) A-308/1 qT_ TInP-97 ycq+e*o 
(npoxomca ~a2xzq~epxdo) 3-205 
T~Fc~ no ~aGe.nwroSi npoxox~e flqy6a) A-502/1 1 IJTAXI l-DIP-97 ycipa+eao 

Tess no KaGeEoiZ npoxose 
?1py6@ 3-54 

(2 

A-002./1 IJTAIi r.tnP-97 YcTp+eHo 
I I 

A-01 311 qTAl?i YXfP-97 ycq$HeHo 

1 



3-7 
72 Tern IIO Ka6enmoH 

no Ka6emsoE 

, 

o pameasy 6poEemmbx; 
-Te¶b ID-non XIp zi.mm~oro @xi.xma 
cam-a 3 BepXfsefi gacrzi 

13. I-P-1-4: B-005/1 q300 
-TC¶b R3-nOA m mcmmoro Konbqa; nl-iP-97 
-wzb no Hapymohiy qam Konhua; m-97 
-yes no yrmomemm cmrb@oHa. ycrpme& B 

xone Eh- 
-1 

14. Te’Ef II0 +WiIfaM T@OllpOBO2OB TeX. B-005/1 lJ300 Inn?-97 yczpmetio 

BOLsbI 
-IPI-3 BX-; 

! 

-paox c apMaTypoii IT-1 6/Z; I 
-IP-I-I pmo~ c aphtarypoii lT-17/l / 

15. Tega I-IO Ynnomsexam mxca-naza B BOS- B-004/1 q300 run?-97 
AyxOBOA P-l 

16. Tess IIO Ka6-Bm npoxomcaM B-l 14/l UT_ rmsapb ycrpaaerro 
(~mepxy) M/y A-103/1 H B-l 14/l 1997r. 

17. Tegb IIO tjmmqy qy6br (mesa) R-l 14/l KA3P nJ.JP-97 

18. Tess no Ica6enaEsrhf npoxoma;cr M./Y A- A-004/2 wAJi3 l-m-P-97 
004/2 H A-O 14/l 
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NC?. 
n/n 
- 
19. 

20. 

21, 

22 

23. 

24, 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

K-l 1/5-w~no*cpilsoacy pasew A-30 I 

rrepeymr . om5mzcb more-~1x3 nepen rk A-304 
1r-1 
Tesb sepes ymomeme nmca-nasa B-21 3/l 
nepeAriK E-4 
Tesb is3 npoxcora Bo3&yxoBoAa HZ! B-213/1 
onope lIepen IICtpBOii ME6ePHOiii 3a- 

I 

YIIIEOTEET~ +mmztnepez r/XC IA-#3 A-304 

KaMB xm3OM ymy sa apMaqpoi?i IIIK-1 1 A_5o3,1 
Tesb JIO ~BYM rsa6ena~arnr npoxomcaw 
(ClIeBa BBepxY OT JCBQJH) 

Tesb IIO +mm+y qy6onpolsoBa pCy57 . A-301 
@Ofi IIOCTaMeHTOM pSYJ(0l.d C JIKNCOM 

=JE-2) 

Tes IIO t&q IDS.T~T~.TSHO~O ~py60- 
ITpoBoAa lrn-3 
T@Ua JXO (pJIa.HllJ’pe3~BEKOEf IIj?OXO~ 

Hy400 aa c-mite 3a ~py6onpo~o~o~ 
lIETaTfSIbHOi% BOLf,?d 1 m-1 -3 
rIpoxcycK Bo3PyXa ¶epe3 KI$&d BeBiT 

CECEbST nq 

3 

KA3P 

YTJJJJ 

JCA3P 

KA3P 

Kfi3P .. 

A0 
6zoia 

WC= 

m-97 

sn3aps 
1997r_ 
IRIP- 

=D%Pb 
1997r. 
fieKa6ph 
1996r. 

A0 nrycKa 
6tioKa 
nerca6pb 
1996r. 

*I j 

-A-i yccpaxieixo :. . 

. IIerr.ce~m T.K 



ATTACHMENT 7 

Request for Additional Material for Leaktightness Improvements 
Kola Upits 1,2 

(English and Russian) 



To: Dr. George Greene 

I 

From: Omel’shuk V.V. 
Chief Engineer 

Company: 
I 

Telephone: 

Telephone:: 

I 

Fax: 

I . 

Fax: Date: 1 O/l 6/96 
Ident. No. 1 l/8-448 
No. Of Pages, including cover sheet: 2 

Dear Mr. Greene! 

During the past few years at the Kola Nuclear Power Plant a lot of work has been 
completed with regard to containment leak tightness. We are succesfully using materials and 
equipment made by USA companies, and supplied to the Kola NPP within the framework of the 
Intematio al Nuclear Safety Program. However, at this time ,these materials have either finished 
( @&?lii&g%3#3 - s, smce the result of reconstructing the trap doors is requiring twice (2) the 
number of gaskets), or because their functional use has come to an end (which concerns 
sealants). 

In order to successfUlly continue with our work on increasing containment leak-tightness 
of units 1,2 I would like to request that you consider supplying the Kola NPP within the 
framework of the International Nuclear Safety Program, with materials and equipment that is 
listed in the attachment to this Fax. 

Attachment: materials and equipment that are required (necessary) for the continuation of 
work for containment leak-tightness at the Kola NPP. 

With Respect 
Chief Engineer V.V. Omel’chuk 

Translated by Helen Todosow 
For G. Greene 
Dec. 2,1996 



Attachment 1. 

Materials and equipment required by the Kola NPP for continuing work in containment 
ieak-tighness for Units 1,2 

Jnit 1. 

’ ltemkune Required amount size/dimensions 

I -Rubber se&: 
- for doors 
- for hatches 
- for hatches of the “central 
air system(?)” 
- for the reactor header/cap 

1OOm 
500m 
1OOm 
25m 

15x.50 mm 
l5x30mm 
12 x 12 mm 

030 mm 

Z.Sealants, 
- “carboline- 163” 

- 45 V 
50 units/sets 
5 units/sets 

3. Hermetic valves for the 2 items Du 1000 (?> 
ventilation system. 2 items Du 250 (?) 

2 items Du 350 (?) 
16 items Du 500 (?) 

Unit 2 

Item /name Required amount Dimensions/size 

1. Rubber seals: 
- for doors 
- for hatches 
- for hatches of the ‘kentral 
air system(?)’ 

2. Sealants; 
- CarboIine- 163 (?) 
-45v 

50m 
250m 
50m 
25m 

50 units/sets 
5 units/sets 

15 x 50 ml-n 
15x3omm 
12x12mm 

030 mm 



2 items Du 1000 

3 .Manual drive for hermetic 
valves with pneumatic drives 
for the ventilation system “P- 
4” assembled at Unit 2 during 
planned outage -96. 

Director of CNEP Paradnikov, G.S. 
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Komy: 

Dr.Georpe Greene 

Tale+oH: 516-344-2296 

Qlmcc: 516-344-3526 

YsaXaemSi r. rpPiH! 

B nocnemme ram H% Kosr~c~oii A3C BbmomeH 60~1~x110zi o&es% pa6oT 
no rep_bieT~3amm noMkrseHIlijr rep?doo6%eMa. C ycriexoM npmseHmoTcx hfzrepsia- 
iIbT 5.T 06Op)‘nOBaHHe IlpOM3BOWTBa ‘KOl~.f~~fi CILIA, nOc’m.BJIeHHble Ha KOJ0- 

crcyro AX B pamax Memqn-mpomsoH IIporpamm 5l;inep~oii Se3onacsocm. 0~ 

H’aKO K HaCTosmeMy MOMeHTy 3Tfi MiaTepHaJJEd JIGi 3aKOH¶FLJT%iCb (KaCaeTCa pe3H- 

HOBbTX yT?JTOTHeHd, T.X. B pe3yJIbTa+e peXOHCTpyKrJ&iB JIEOKOB PaCXOA pe3HHOBbM 

yI”tJlOTHe~ yBWIHYHBaeTC2 B 2 pa3a), ~~60 3ZLKOHYEiJICSI HX CpOX IYOEHO~E 

(xacaerca repMeTHKOB). 

&‘~a ycneumoro nporronxcefim pa6oT no noBmneHMEO &.JMeTkIsHOm 

KoH@a~H_MetiToB ~JIOKOB I,2 XipOLIIy Bat paccMoTpmb ~011poc 0 IIOCTaf3Ke Ha 
Kon+c~ym A3C I& pabmai Pile,myHapomo$i nporpamm 5l~epaoti Ee3onacHom 

MaTepuanoB H o6opy,aosamR, IIpeRCTaBJIeHHbIX B I-IpHnOxem x i%mOsm[em 

@aIccy. 

llpmoxceme: 
A3C EJIX npononxeiias 

MaT~HaJm u 060py~osaiue, HeO6XOAHMbIe KOJIbCKOH 
pa6oT EO lXphteTM3aIJMM XOH@&HMeHTa. 5. 

L- 

OMfZJIbYyX B.B. 
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ATTACHMENT 8 

Request Tom Kola NPP to B&R for Manual Isolation Valves 
Kola Unit 2 

(English and Russian) 



KOLA-ATOM~ . KOLANUCLEARPOWERP~ANT 

TELE-FAX 

TO: 

, Mr. R. Chuebon 

COMPANY: 
USA 

Bums 8r Roe 
TELEPHONE: 

20 l-986-4226 

FAX: 

201-986-4210 

Concerning additional manual drives for 
pneumatically controlled hermetic valves 
for the Kola NW, unit 2. 

FROM : 
OMEL’cIxJK, v. v. 
Chief Engineer 

TELEPHONE: 8 15-32-68-3 5 1 

FAX: 815-32-68-I40 

DATE: (Nov ??) 05/96 

1SSUE no. 11/8-204 

NUMBER OF PAGES INCL. 
COVERPAGE: 2 

Dear Mr. Chuebon, 

During the final phase of the contract between the company “Bums & Roe” and “Enertech” and 

in addition between “Bums & Roe” and the Kola NPP, and during the development of the 
technical specifications for hermetic valves, a detailed description of the operation of the valves 
was not available, in order to be able to unambiguously determine the functioning of the valves 
under various conditions. In addition, specialist at the Kola NPP, were not previously familiar 
with the principles of operation of the pneumatic drives of the hermetic valves (pneumatically 
controlled hermetic valves) made in the USA. 

After receiving and carefully analyzing the complete collection of documents, concerning the 
functioning of the hermetic valves with pneumatic drives (pneumatically driven hermetic valves), 
it was determined that in the case of a unanticipated (unauthorized) cut-off of pressurized air-flow 
or electrical current to the pneumatic drive, the valves close-shut, and it is impossible to open 
them. 

According to the plans for Unit 2 of the Kola NPP the air-flow into the pressurized system during 



plant operations and during planned outages of the unit is accomplished only by the ventilation of 
the P-4 system, where the given hermetic valves are being installed. The shut-off of air flow to 
the steam generator “bos” (room) during various operating conditions of the unit is unacceptable 
for the following reasons: 

1. During power operations of the unit, the closing of valves (even only one out of two) 
during non-accident situations, and the inability of opening them, results in the full shut-off of air 
supply to the pressure system (?), and as a result, leads to the increase in temperature in the steam 
generator “box” (hall/room) and on the deck of the main circulating pumps, which in turn, leads 
to the necessary shutdown of the unit. 

2. The shut-off of air supply to the steam generator in the case of the closing of hermetic 
valves during a planned outage of the unit, leads to a worsening of working conditions for plant 
personnel (increased temperatures, humidity, a worsening of the radiation conditions) in the steam 
generator hall. 

As a consequence of the above, it becomes imperative to have a mechanism for manually 
opening the valves in the event of their unanticipated closure during non-accident situations. 

Based on the information from Bums & Roe representatives and from brochures From 
“Enertech,” it turns out that there are manual drives for hermetic valves, which can be retrofitted 
to the already installed hemletic valves. 

I ask that you consider the installation of two manual drives for hermetic valves wi,th 
pneumatic drives for system P-4 of unit 2 of the Kola NPP, as a form of technical assistance 
within the Framework of the Lisbon Initiative. 

With Respect, 

Chief Engineer V.V. Omel’chuk 
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