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Final Report
Kola Confinement Leaktightness
WBS Number: 1.2.2.1
For the Kola Nuclear Power Plant, Polyarnie Zori, Russia

by
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 VVER-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 applic;'«ltion 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 VVER-440/230'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 VVER-

440/230'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
T anltichtnace”? Nlaoar Tarm Dicl- Dasdinatinn Dreniant Ariainatad in Bahenaso 10072
J.accu\usuulcoa ANLAL AW ANIDN INVAULUWLLIVLL L I.UJWL vl Lsxualcu i 1°vul udl.y LTI

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

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 instgllations 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. All 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 documents the
authorization basis for the project (Attachment 1), two reports in the form of Foreign Travel Trip
Reports by G. A. Greene (BNL) for on-site evaluation of the progress of the leaktightness project
at the Kola NPP (Attachments 2,3), the approved Kola NPP procedural guide for confinement
leaktightness testing (Attachment 4, translated to English), the Kola NPP reports on the
leaktightness results for both Kola Unit 1 and 2 (Attachments 5,6, in Russian and translated 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 Burns 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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ATTACHMENT 1

Project Work Plan
WBS Number 1.2.2.1, Revision 1
January 25, 1996
Project Title: Kola Confinement Leaktightness
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6. Technical Objective:

The major objective of this project is to improve the leakrightness of the Kola Unit 2 VVER confinement
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surfaces, to the extent that current technology permits. A related objective is the transfer, through training
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VVER-440/230 in the event of a serious accident, and zhereby significantly mitigate the consequences of
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such an accident. The U.S. will provide materials, application technology, and applications equipment for
application of sealant materials, surface coatings, potting materials and gaskets, to improve the confinement
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apphcanons technology. Under this project, with the help of US supplied materials and equipment, the

Russian workers will seal Cable Penerrations. Doors and Harch Covers, Liner Weld Seams. and Stem
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Penertrations in the confinement of Kolz Unit 2. The Russian workers will also apply surface coatings to
all internal comparmment surfaces consisting of floors, walls and ceilings in this confinement.

) Prepare draf: Project/Task Information Sheet. The “Kola Confinement Leaktighmess”
Near Term Risk Reduction Project originated in February 1993, 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.

(i) 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 leakrightness of Kola Unit 2.

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

-1- KOLA_LT1.PWP
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necessary, because cf cost. schedule or scope of work changes.

Negotiate and award contract for marerials, equipment, test application and waining. The
specifications for the materials, applications technology and training were developed berween
February 1993 and June 1993. The BNL Specification for the work was issued in a2 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 applicarion of the
sealant to the Instrument and Control comparunents in Kola Unit 2.

Test Application of Sealant Materials and delivery of materials and equipment to Kola NPP. The
test application of sealant to improve the leaktighmess of the [ & C comparmments at Kola Unit 2
was performed during August and Septemnber 1993. A leak ughmess test of the two cormpartments
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 (0 continue the work at the
plant.

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

Delivery of materials and equipment to Kola NPP.
Training of Russian workers in the materials application technology.

Sealant/Gasket Installations in Kola Unit 2. Application of the sealants and gasket materials to Kola
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. -

Order and deliver any additional materials and equipment that may be needed for completion of the
leakrighmess project. Additional gasket material requested by Kola NPP is scheduled to be ordered
during February 1996. When the NPP is ready for the integral leak test of the confinement, it is
likely that they may request additional test equipment.

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

() Inspection of Seals. Inspection of sealed surfaces after exposure to confinement conditions
subsequent to plant operations will take place during the next planned outage, scheduled
for late Summer 1996. A site visit by Promatec, BNL, the NPP staff, and perbaps others,
fearuring an inspection will be planned, and a report will be issued which documents the
condition of the sealant materials in sit after exposure to plant conditions for one year.

(i1) Planning for the Confinement pressure test will be performed by Kola NPP, and this plan
will be reviewed by BNL.

(iii) Pressure Test of Confinement. An integrated pressure test of the effectiveness of the

sealant and gasket applications will be performed on the confinement, or on selected rooms
of the confinement.

-2- KOLA_LTL.PWP
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Provide on-call assistance and problem resolution based on requests from DOE, Kola NPP, PNNL,
and the Contracror. These include: (a) A draft report on “Kola Confinement Leakrightness Project:
Response to Empressarios Agrupadaos Report™ - issued on July 31, 1995, and (b) a “white-paper”
on the “Confinement Leaktighmess Programs for the Russian NPPs™ - currently in progress.

9. Deliverables:

(a)
{b)
()

(@

(e
H
@®

10.

(@)
()
©

@
(e)
®
®

()

®

@
(k)

Deliver sealant materials and application equipment 10 Kola NPP.

Russian personnel trained in materials applications technology.

Provide a test application of sealant materials to the 1&C comparmment of Kola 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.

Report from Promatec summarizing sealant application work performed on Kola Unit 2.

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

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

Project Schedule Milestones:

Prepare draft Project/Task Information Sheet
Award contract for test application in 1&C compartments

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

Complete Project/Task Information Sheet (Project Definition)
Award contract for materials, equipment, and training.

Delivery of sealant materials and application equipment to Kola NPP.

Complete training of Russian personnel in materials application technology.

Complete applicarion of sealants to penetrations and surfaces, and
installation of gaskets, for the Kola Unit 2.

Inspection of sealed surfaces after exposure to confinement
conditions during plant operations.

Pressure Test of Confinement.
Project Complete

Please see the attached Gantt chart.

24FEB1993

30JUL1993

15SEP1993
180CT1993
21JUL19%4
15AUG199%4

30SEP199%4
30AUG1996

23SEP19%96
30SEP1956

30SEP1996

KOLA_LTLPWP



11. Period of Performance:

February 24, 1993 through September 30, 1996.

12. Time Phased Budget:
Please see the artached time-phased budget sheet.
13. Materials, Supplies, and Subcontracts:

Contracts for the sealant materials, applications equipment. a test application of the sealant o0 the
Instrument and Control compartments in Kola Unit 2. and training of the Russian workers in materials
application technology were issued to Promatec. Additdonal materials will be purchased from other
vendors.

14. Partner Country Contribution:

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

15. Notes and Contingencies:

Since this project is a cooperative effort between the US side and the Kola NPP, the milestones indicated
in this project work pian are dependent upon NPP activities. If the application of sealant materials to all
the penetrations, doors, hatches, seams, and surfaces of the confinement is not completed during the

upcoming plant outage in May 1996 by the Kola NPP staff, then the project will be delayed until after the
subsequent plant outage.

~4- KOLA_LT1.PWP



10 efleg T seeulyb)INeeT eWQUU0D BION L'T'T SHM A10W10qe {RUOJIEN UeAvyHOOIg
Av ouojseji dn pejioy euoiselin
96/9%/) 0300
|
sseibosg Hse dn pojioy sseiboig ssauyB|yue-] jusweuljuo) vjoy :joeford
EmE——— Ssesfioid dn pejioy Kowwing weey
L]
L Uopnjoas) wojgoid
oak.o..\a ) €6/ve/e Poeé ‘ iece eoue|sjsev __..3._5 o!>2n_ 9
: 96/0E/6 | 96/91/5 Pee. ) 150 emsseld lusweujuo) St
B 9o |eon/e ey . fuedweromoseidoloiduog | v
. : g6/€2/8 | 96/v1/S Pse 8jeag Jo uojloedsu) £}
. A I R : 96/08/8 | 98/M/E pesh pue uojisedsuj jusuwisujjund | g|
AT L S . A pepaey §8 ddN Gloy 6 (iibjus
; e . : 86/91/8 |86/ PESI {Buopiippe Jeatiep pue 1epio] 41
- ;o ’ T ” T 2 Wip Ejod
: 86/0e/8 | ¥6/91/8 Pres uj uojieljelsyj jeysenaueees| 0t
. ’ ’ ’ ' ABojouiijda) stiojjesjjdde
: v6/0E/8 [ E6/8C/8 [ POBE us sreytom uejssny jo Bujuess 1 8
’ , " ddN oY o) jusriidyibe
i v6/S1/8 | v6/ee/L pLy pue sjepejepy jo Aieajeq| @
T ’ R e © g yaei pus ‘Bujugen 'dinbe
: . — ) i ve/\e/L | E6/91/6 ‘lejiejews foj ounuo) premy |l L
Do i B B 2 WA 8oy uj Suduigdiiod
. . s e6/51/8 | €6/62/8 0% 0y uojeayddy isey ejeidwon| ¢
: ’ I ’ . | B R T T joeijiog uopedjjddy
RIEREN SoOvL |ewoerz [P | 1501 pioMa pug oiloBoN | g
.ﬂ iffii “ P ‘L e/le/k  |selie  |pLee Usid 3o loeor erederd '
. : ey [ee/ei/o) ee/vere | pest uojl|uIe( 108{0) ] jBul g
: 2 : : 96§ uojjeunoju
. : i i n&.vw\w . £6/v2/e P yse1/oeford yeip esedory z
SR oy sny s = , Sty e s ; DN 00/1E/1  |E6/bET P99L Gujuueid yosfosd| |}
s|v| e [F [ v[wl3[ ¢ [aN[olsTv[r] Fln[viwl [t [aln[ols[VIrir[wVIna[T [aln[ols[VITIr [ viwla| weria | vais | vonema CUTTEETY AT
9664 5661 vé6l £661

A 177V 10U LV ININIS\OHINIMO sseujybijeey Ea—:e:::omv gjoy




€5

‘Period of Performance

Qctober 1995 to September 1396

PR

. T _Est Suffmonths _ _Labors

. CostElement _ " FYee  Fve7 Fyse Frsz Total
rLabor
|$Sub-total BNL Labor 35, 0 $70,140 30 $70.340
|PNL Cabor . 0 0 30 S0 <
i Subcontracted Labor 0.5 0 $9.360 SO 5 36¢
‘Total Labor 200 000 T $79,500 _ o $73.500
BN Tavei R — T T T/
|~ Destination  of wigs # of Days # Peopie " perDiem”  Transp ~ Handiing ~ &&A T Tou!
|
|NY to Vendor FY96 2 2 2 $1.208 $2.800 $601 $2.087 $5.7G6
INY to Vendor FYS87_ _ 0 0 0 0 S0 <0 3 o
iNY to Vendor FY98 0 0 0 $0 $0 S0 $0 0
+ Sub-total Domestic 2 2 2 $1,208 $2.800 $601 $2,097 $6.706
t
{NY to Moscow FY36 1 3 7 $5,565 $14.686 $3.038 $10.596 $33.885
INY to Moscow FYS7 0 0 0 $0 $C S0 $0 S0

NY to Moscow FYS8 0 0o - 0 $0 S0 $0 : 30 ] S0
Sub-total Foreign 1 3 7 $5,565 $14,686 $3,038 ' $10,596 $33,885
Sub-total Travel 3 5. 9 ! ' $6,773 - $17.¢G $3,639 - $12,694 . $40,582

i . i i : i i ; :
“als & Supplies $5,000 $750 $2,616 $8,366
N i | ' ! ; ' [ ) .

Contracts/Equipment Contract BNL MH : BNL G&A - Total
Contracts $25.000 $1,500 $2.558 §29.05¢8
iCommitments as of 12/85 $12.085: $§725 $1,236 $14.04¢€
Total Contracts/Equipment $25,000 $3,794 $43,104
Contingency - $40,0CC
Actual Cost thru 12195 $663,900

Total Estimated Costs $875,462

1/23/96 221 XLS Kola Confine Leak
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ATTACHMENT 2

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



~ DOE Trip No. 9603507
SUMMARY
FOREIGN TRAVEL TRIP REPORT

G. Alanson Greene, Mechanical Engineer
516-344-2296
Department of Advanced Technology
' Building 820M
BROOKHAVEN NATIONAL LABORATORY

June 7, 1996
Dates of Trip: May 24-30, 1996
Destination: Kola Nuclear 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 examine 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 Polyamie Zori, Russia, from 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.

Tha fanr radiatinn manitare hava haan inctallad in the WAala TTnit 9 canfinamant An tha
4116 1UUL 1 GUIGLIVIL JIIVIUIVI O LAYV UL ILIOMALIVA 1l LIV IWIIG WL & WWiMLLIGLIIVAIL Vi LIS

steam generator level in the vicinity of two steam generators and two primary coolant loops. The
four sets of in-confinement power and signal cabies have been pulied 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 RGS59 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.

Mav 26 and contin ntil Mav 28 The
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onfinement leaktightness testing began on May itinued un

c
details of the test procedures are contained in a Kola test protocol document, a copy of which was
supplied. The resuits of the iesting were faxed to BNL in a2 summary report. Both documents 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 2 vacuum was pulled on the confinement of 226
mm H,0 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 retumn to ambient pressure. Next, the overpressurization test was performed. A

posmve pressure was established in the conﬁnement by operat:on ofa compressor, and the
lcauums Pl cabuxc ul uxc bUllﬁllClllCllL was lllCdDUlCd Lﬁ}\asc QILC) WEIt a.sr.uu lu\odlctl a-lld, &t t
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 bieed down to the ambient pressure (ie.,

Ppee = 0). e

ued

ha
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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%/day.

However, dnnno the 1996 tests the confinement was able to be anQan7Pd to 275 mm H.O and

&y B2 S0 2700 0SRS, AT LRIAARCARAN Y 2032 1L WL L 41323 25,80 a8

the leakage was reduced to 768 vol%/day. 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 piant 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



Itinerary:
May 24, 1996
May 25
May 26
May 26-28
May 29
May 30
People Contacted:

Gennady Paradnikov
Sergey Gorelikhin
Leonid Popruzhko
Anatoly Tutunnik

Literature Acquired:

Appendix

Depart New York JFK

Official Stop Over in St. Petersburg

Arrive Polyarnie Zori, Russia

Observe Leaktightness Tests and Discuss
Status of Radiation Monitor Project

Depart Polyarnie Zori, Russia; Official Stop
Over in Helsinki

Arrive New York JFK

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 ;i'esting of the Kola Confinement,

on file in Russian.

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



ATTACHMENT 3

Foreign Travel Trip Report of G.A. Greene
10/11-19, 1996 to Kola Nuclear Power Plant
~ Polyarnie Zori, Russia



BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM

DATE: . October 24, 1996

TO: Vanessa E. Crump

FROM: G. A. Greene /4 % /%«

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

1 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. __” at the top of each one.

I have also attached the 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: 7. G. Guppy
A. W. Reisman

To V. C/‘U-Wf
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DOE Trip No. 9606937
SUMMARY
FOREIGN TRAVEL TRIP REPORT

George Alanson Greene, Mechanical Engineer
516-344-2296
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 Zon, 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 other INSP
projects at the Kola NPP are to be reviewed, including the confinement leaktightness 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 Kola for
installation of the radiation monitonng 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
Kola-staff. 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 monitoning 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 momitoring were sent, and the $14,000.00 contract for installation of the
cables for the radiation monitoring system was discussed.



Detailed Trip Report

Confinement 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 réom 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 staff will 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 at
Kola NPP. The status of the INSP 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 of Localizing 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 Burns
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 1 and 2. Two 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.

N



Itinerary:

October 11, 1996
- October 12
October 13-17

October 18
October 19

People Contacted:
Gennady Paradnikov
Sergey Gorelikhin
Leonid Popruzhko
Tatiana Petkevich
Alexander Simeonov

Marina Kasakova

Literature Acquired:

Appendix

Depart New York JFK

Arrive Polyarnie Zori, Russia

Install Radiation Monitor System and
Discuss Status of INSP Projects at Kola

Depart Polyarnie Zori, Russia; Official Stop
Over in Oslo

Armmive New York JFK

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

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 (Burns 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
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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:

(PPR).

a safety containment system and to determine the levels of leakage from the GO system.

These tests are to be performed periodicaliy duning 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 kgf/cm® 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 lining of the rooms

indicated above, tests of the pressurized containment building system (SGO) are to be performed

at a positive pressure of 03 kgf/cm

12 Thoa AanAdliccan far thina macfmcenmen nn o bnedo men Adaflonad Lo el MUY7 Aol e o
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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 Kola 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 (TsNIP).

1.5. Operating personnel of the reactor shop, the thermal automation and measurement

rtmeo nf nd the elartrical echan narcanneal af the coentralized ranair chn and norur\nnnl nf the
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TsNIP are recruited for the tests at the discretion of the technical supemsor

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 elimination 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
ormance of work under this program after receiving the approval of the shift chief of the NPP

sh chxef (NSO). All swutches are to be thrown by the shift personnel of the shops

he NSO is to provide working supervision of the operations 1n strict adherence to



the specifications of this program.

1.8. This program has been developed on the basis of the following documentation:

- "The VVER nuclear power plant, the V-230 and V-270 reactor plant, and the
pressurized containment building system. Standard program of operating leakage tests.
230.270 KhA KAV.PM";

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

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

1.9. List of abbreviations used in the text.

BV - spent fuel pool;

BShchU - unit control room;

GO - pressurized containment building;
KZV-  exhaust stopper valve,

KZP - inlet stopper valve;

KID - excess pressure valve;

NSO - phase shift chief;

NS AES - nuclear power plant shift chief;

OOTiTB -  labor protection and safety equipment department;
OYaBiN - nuclear safety and reliability department;
PPR - preventive maintenance;

PG- steam generator;

RO - reactor section;

RTs - reactor shop;

TsD - radioactive decontamination department;
TsTAI - thermal automation and measurement department;
TsNIP - setup, testing and startup department;
TsTsR - centralized repair shop;

ShchAO - hardware section control board;

ETs - ‘electrical shop;

SGO - pressurized containment building system.

1.11. 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 AEG-10-021-90."



2. SAFETY SPECIFICATIONS IN THE EXE

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 enclosure 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 svstem:

=2 Y SLE2l,

- the unseahng of the pressurized enclosure to provide access to personnel for

aytingriching tha fira
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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. Inthe 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

opneratine personnel of the shons in aquestion. The inspection of the nressurized enclosure is to be
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performed not sooner than 10 minutes after the pressure steps specxﬁed in the working program
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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 fuel
gases are to be removed from the pressurized enclosure.
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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. EQUIPMENT NEEDED FOR PERFORMING THE TESTS

3.1. Two pressure check gauges with a scale of 0-1 kgf/cm® with an accuracy class of at
least 0.4 are needed for performing the pressurization tests.

3.2. A U-shaped pressure and vacuum gauge with measurement limits of 200-500
mmH,O 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 I;

- 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

T h closed
according to the list of annex 2 of this program ar pro}ubxted for the time required for performing
the tests.

4.2. The performance of repair operations on valves, equipment or pipeiines 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 kgf/cm2-h.

- the rate of decrease of the pressure in the pressurized enclosure above 1.03 kgf/cm2-h.

- the rate of emergency pressure dumping from the pressurized enclosure (with the use of
ventilation system B-4) above 1.53 kgf/cm2-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-2/1(2) and opening pressure
valves 1(2)A2/1, 2 (3, 4), 2A-2/5, 6, 7, 8.

ventilation system V-4 may be engaged (switching on of fan 1(2) V-4-1(2) and opening of
pressure valves 1(2) A-4/1, 2 (3, 4)) for 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 kgf/cm’, 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 kgf/cm?® for 2 hours (the stabilization time),

- an increase in the positive pressure in the GO above 0.14 kgf/cm? 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 kgf/cm?; later it is determined only at the
level of 0.14 kgf/em®.

4.8. The following actions are to be executed in the performance of tests at a pressure of
0.3 kgflem®:
- 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
kgf/em® for 2 hours (the stabilization time);

- in the performance of the first tests of the pressurized containment building with a
pressure of 0.3 kgf/cm?, the leakage value is determined at 2 pressure stages of 0.14 and 0.3
kgflem?; later it is determined only at the level of 0.3 kgf/em’.

pool is momtored( ccordmg o th
event of the appearance of signs of a rupture, th

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 eq uipment 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 33°C.

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-102/1 (2), 103/1 (2), 002/1 (2) at +2.7, A-106/1 (2), between A-
102/1, 2 and A-204/1, 2, A010/1 (2), 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-1 are removed. The protective plate of the spent fuel pool is removed.

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

1€ 3 ed fe re
pressurization of h ntamment bu ld ng. Seal stalled on the pressure pipelines:
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- 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) which is not being tested in rooms A-107/2 (V-214/1).

Valves 4US10S33 on the pressure pipeline of unit 4 and 1,2US10S07, 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
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the tests is verified - the thermal automation and measurement departmen

neasurement instruments used in

]
(TsTAJ) is responsible.
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5.7. The lighting inside the GO and around the entire outside perimeter of the GO 1is 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-1, P-4, V-2, V-4, R-2 and V-1 are switched off.

5.10. The ventilation systems 1(2) V-2 and 1(2) V-4 are ready for operation for dumping

e positive pressure from the containment building system. Circuit protection has been removed
for sthchmg off the fans and valves of the system 1(2) V-2 and 1V-4 with an increase in the
pressure in the steam generator box to 30 mmH,O (from relay 203RP (203RP) for 1V-2-1(2),
from relay 3RP (3RP) for 2V-2-1(2), and from relay 217RP (217(RP) for 1V-4-1(2); all the 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-
4-1(2) (from relay SR32a (5R32-2), panel 100 ShchPR-2, and relay 6R33a (6R34), 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 SRP32-1, panel 100 ShchPR-Z) and 2A-2/5 7 (from relay
AR non‘ol 24 RChehTIT2Y and eveteam 2V _4- '7A _AlE 7 (fram relavy SRI2_1 nanal 100 ChahDR_
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2) and 2A-4/5 (from relay 6R33, panel 24 BShchU-2), with an increase in the pressure in the
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steam generator DOX fou.Z KgI/Cl’le
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, OKMIiD, the radioactive decontamination department TsD, the
labor nrnfer‘nnn and QHFPTV Pnnmmenf dpnarrment OOTiTB, the nuclear Qnﬁarv and relmhthfv

department OYaBiN and the setup, testing and startup department TsNIP) are to make an entry in
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and the readiness for the performance of tests of the containment building (a report by telephone

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 relayvs 1IRA3 and 1RA4 in PA3-1 and 2 of control board SUZ-1 (2) for avoiding the startun of

n
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the ASP.
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5.15. The lohuwmg systems are t
main circulating pump safety valves, the co ntrol ro ds system safety valves and the service water of
system R-1.

5.16. Just before the performance of tests of the containment building system with a
positive pressure of 0.3 kgf/em?, 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 spacir ing of 2000 x 2000 mm;

" operations are performed in accordance Wlth the plan SPbAEP on the unfastemng of the

COTners af+ha + fra al lin +tha R7T chaft tha vinner hlasl shaft
Tners o1 inc aycut .v.ucx Puux uxuus, i oLl umywuuuu snart, ine upper ciock umpc\.auuu Snait

(A005, A221) and the room for storage of the control rod drive units (A-OO?)
- the spent fuel pool is filied to the top overflow level (mark +11.1).

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 EKM, or with pressure gauges located at the instrument station for the tests
of the containment hnﬂdmo room V-109/1

£ Tha yarmm LA ranmmae afthe nracaiirmorad cantainmant hvilding ara rarmardad viath o
U._L- lllc vauuuxu All Ll o L UUILID UL WG Pl CooUl 1AL VULILAQLIELIVELL UULILL ls aAlTv ILVLULIUULL willl a
U-shaped pressure and vacuum gauge situated in room A-103/1 (2) ins tead of the regular EKM.

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/cm?, 0.1 kgf/cm® and 0.14 kgf/cm?.

7.2. The criterion for the subsequent tests is to a h eve the equality Ly =Ly - 1.15, where

L& - is the leakage value at a positive pressure in the GO of 0.1 kgf/cm obtamed

nrino the tacte:
dul 1115 Lilw LVDLO

L, - is the certificate leakage value at a positive pressure Ppo, = 0.14 kgf/cm?, which
satisfies the requirements of the NTD with respect to the radiation situation at the
boundary of the buffer zone (SZZ).

7.3. Inthe pressurization tests, it is necessary to adhere to the criterion of reliability of the
tests, ALy/La. £ 0.5, with a confidence Py > 0.95.

(o)
rnmprphpnclvp list of defects of the components of the containment building from the inside of the

PGP ILIILAISIVE SRSy 22 BRATLAS VL LT LIPS Vi vide WWLILGAAUITLI Vieiidiaags Al Viil visw diiddime

building.

7.5. The criterion for tests of the GO with a positive pressure of 0.3 kgf/cm® is defined as
follows:
- to determine Lo at a pressure in the GO of 0.14 kgf/cm®;
- if the condition of item 7.2 has been fulfilled, to raise the pressure in the GO to
0.3 kgflem® and determine Lo 3.
This value of L will be the criterion for all subsequent tests. In this context, the
following equality is to be fulfilled in the subseauent tests:

La=L>% - 1.15, where



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-
102/1 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 1B-4 is to be monitored, and
pressure valves 2A-4/5, 6, 7 are to be opened.

8.1.5. 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 mmH,0), 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-11/21 - 25, 27 - 29, 32 - 35;
the fans 1 (2)V-2-1, 2 are switched on, the opening of pressure valves 1 (2)A-2/1, 2,3, 4 is
monitored, and valves 2A-2/5, 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:

forunit 1 -X-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 kgf/cm?.

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
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8.2.3. The valves for feeding compressed air from the compressor plant 1(2)US10S07

A 2ok WaTara e}

(room V-214/1 for unit 1 and A-107/2 for unit 2) and 1(2 )UblUbU6 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 affect the

ity of the system and the structural elements are to be 1ncpm~ﬂ=d at each step, with 1~npma|

grity of the systen uctur
attention devoted to the deformations of the components affectmg the safety of the nuclear power
piaﬁt. Monitors on a stand are to check the imch ny of the muug of the spent fuel p001

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 whicht

reaten the inteoritv of th
1 threaten the integr oI tr
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system are discovered in the process f increasin
switched off uumﬁdlatcxy and the pressure in
accordance with item 4.4 of this program.

8.2.11. When the positive pressure P, in the containment building reaches 0.14 kgflem’,
the valves on the compressed air feed line 1(2)US10S07 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 0.14 kof/cm

8.2.13. The techmcal examination of the pressurized containment building system is to be

=
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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 kgf/em’.

8.2.15. A preliminary calculation of the amount of leakage 1s 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. Witha positive pressure in the GO system of 0.02 kgf/cm?, the tests are to be

on

susp ndpd and the pressure is to be released from the containment building by switching
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- 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-214/1 (A-107 (2));

- valve 1(2)US10S08 is to be closed;

- all the operating systems, ventilation systems and radiation momtonng systems are to be
put into a condition which conforms to the "Operating regulations . .

8.3. The integrated pressudzation leakage tests of the containment building system with a
positive pressure of 0.3 kgf/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 kgf/cm?, 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 kgf/cm®.

If the leakage value obtained satisfies the cntenon of item 7.2, the tests are to continue.

8.3.2. The pressure is to be increased in steps of 0.1 kgf/em®. 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 of the 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 fuel 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
of joints and contact welds between component elements and solid concrete) and crack openings
and deformations.

8.3.5. 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.

8.3.6. 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 thé 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 Py, in the containment building system reaches
0.3 kgffem?, the valves on the compressed air feed line 1(2)US10S07 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
kgf/em® by switching the compressor on and off. At the end of this period, the pressure is to be
increased to 0.3 kgflem®.

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 Py = 0.05 kgflem’.

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,
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d the tests must be repeated.
8.3.12. Wlth a positive pressure in the GO system of 0.05 kgficm?, the tests are to be
suspended, and the pressure is to be released fr

om the containment buiiding by switching on
ventilation system V-2. ‘

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-214/1 (A-107 (2));

- valve 1(2)USlOSOS 1S to be closed'
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put into a condmon Wthh conforms to the "Operating regulations . . . .
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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 kgf/em®.

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. A

The test result is to be extrapolated to a pressure Py of 0.98 MPa (4 kgficm®). 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 Ly 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 Ppo, = 0.0294 MPa ((0.14 kgf/cm?), 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 fuel
pool room, the central hall, etc., tests are to be performed only with a pressure of 0.3 kgf/cm?,
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. Inthe 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.



List of valves closed in tests
of the containment building system

Annex 2

2

valve

designation

note

1. BP overflow

1(2)B-37, 29, 30

2. drain from concrete cantilever

1(2)SK-25/1
1(2)B-30
1B-34

3. KB

1(2)SK-23, 24, 2K-7, 2B-86,
1K-7, 1B-8

4. relief from KB to V-3

1(2)A29/1, 3, [illegible] air
line

. NBS delivery

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

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

5
6
7. drain from 2ShA
8
9

2SK-27
. drain of R-1 and B-004 boxes
. pipeline from 20V0-1 to B-8 2U1-40
10. TOP pipeline 1(2)R-35
11. SVO-1 drains 1U1-13/1
2U1-20/1
12. All samplers
Ventilation
13. pressure valve of R-2 system 1(2)D-2
14. pressure valve of fan V-1-1 1(2)G-1

15. pressure valves of V-2 system

1(2)A-2/1, 2, 3, 4, 2A-2/5, 6,
7,8

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

17. gate valves on ventilators P-4-1 (2)




| 18. pressure valves of V-4 system

1(2)A-4/1, 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. préssure 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
(rooms A-102/1, 2) and from sluice (A-
103/1, 2)

1SK-10

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 from R-1 boxes

1SK-30, 31
28K-29

27. trap in A-010/1
A-011/2

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

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

30. valves on head 1INDR-1 in room A-
102/1 ' '




Annex 3

PROCEDURE FOR PROCESSING TEST RESULTS

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

L. = (2400/Az)(1 - Pi.i/P)), 0]
where L., is the leakage value, in % per day;

P; and P;.; are the absolute air pressure in the pressurized space at the measurement times

z and z;.y, in kg/mz;

Lz = z., - z represents the time between measurements, in hours;
1=1to n, where n is the number of measurements in the time interval z, - z;).

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

Pabsi = Ppesi + B; (2)

Pposi = (ton Ppos)/K, (3)

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



LIST

of standard openings which isolate the
containment building system

Annex 4

Item quantity Adjacent rooms
. hatches of central hall:
- over main circulating pumps 6 ‘A-102/1, 2-A-301
- over steam generators 6 .| A-002/1, 2-A-301
- over SVO-1 filters 1 A-207/1, 2-A-301
- over SVO-1 solid waste 1 A-206/1, 2-A-301
- transportation opening 1 A-002/1, 2-A-301
. hatches of R-1 system: '
- above air coolers 10 V-007/1, 2
- above pressure valves 5 -"-
- diameter 600 above air lines 5 -
- diameter 500 into inlet box 1 V-007/1-V=004/1
. reactor cover with process flange 1
. room doors:
- 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-011/1,2 1 A-011/1, 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




Annex 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
delivery box

V-005 seals of R-1 fan shafts (quantity 5), 5 round hatches in walls in row G

V-010 : cable and pulse passages, valve trap

V-009 process and pulse passages

A-011 pulse passages

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

door to A-013/2

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

Mark 0.00 and +2.70

V-105 pressure doors to rooms A-103/2 and A-105/2, cable, pulse and process
passages

A-107 process and pulse passages, backup stoppers, stem passages

A-108 process, pulse and cable passages, pressure door to room A-101/2

V-104 pressure door to room A-104/2

E-102 passage of any type

E-107

Mark +5.40 and +6.30

V-209 cable passages in wall in row "G" E-3

V-203 cable passages of main circulating pump cables (quantity 2), passages E382,
383,381, 384, 388, 380, 379, 378 and 377

A-210 cable passages E77



V-214

Pprocess passages

A-008 cable passages E-304, E-305 (entrance from A-203)
E-202 passages of all types
A-214 process passages in pipeline corridor from 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
A-503 cable (E-219), pulse and process passages; pressure door to room A-502/2
E-401 process passages of main steam pipelines and feeder pipelines




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 From:
Company: REA Concern V. V. Omel'chuk
Telephone: (095)220-64-30 Chief Engineer
Fax: (095)220-63-64 Telephone: (815-32)-68-351
2. To: Dr. George A. Greene Fax: (815-32)-68-140
Company: ﬂDirector BNL (USA) Date: 31 May 1996
Telephone: 516-344-2296 Reference Number: 11/8-249
Fax: 516-344-3526 No. pp. 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 sendingl 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/T sNIP, 6 pages, to each address.

Respectfully,

Chief Engirieer

[signed]

V. V. Omel'chuk



APPROVED

Chief Engineer, Kola NPP
[signature] V. V. Omel'chuk
30 May 1996

Kola Nuclear Power Plant
Certificate 55-96/TsNIP

Kola NPP, unit 2 25 - 27 May 1996
Reactor Department .

Design component: system of pressurized rooms (SGP)

Reference document: working program 1.2-11-20PG-94

A committee made up of the following

deputy director, TsNIP S. V. Gorelikhin
[setup, testing and startup department]
supervisor of GLSB, TsNIP T. 1. Petkevich
engineer, reactor department V. V. Sborovskiy
tested the integrity of the system of pressurized rooms and obtained the following results.
Test criteria (resuits of
Test Program previous tests afier Result Conclusion
- item preventive maintenance
PPR-94)
1. Vacuum test of item 8.1 Vacuum in SGP, Vacuum in SGP, Satisfactory
SGP 199 mmH;0 226 mmH,0
2. Pressurization of item 8.2 Pressure achieved in Pressure achieved in
SGP SGP, 70 mmH,0, SGP, 275 mmH 0,
Leakage L=4950% of Leakage L=768% of Satisfactory
r volume per day volume per day ‘
(for P=0.5 atm gauge); (for P=0.5 atm gauge);
Leak equivalent Leak equivalent
diameter De=366 mm diameter De=192 mm

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 m*/h). The vacuum level was monitored with a U-shaped pressure gauge situated on
a pulse pressure measurement tube in the steam generator box.




Severai 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

enacificatinne nf the tecting nraoram A nositive nreceura wag created in the nrecenrired
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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 mmH,0. 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.
r.:____ 1 o Xy £~ _ __ 1711 °__
Lsigned) ~ . V. Gorelkiu
[signed] T. 1. 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 ehmmated in accordance with Annex 1.

Tha nartiac racnnncithla ara: tha rantralizad rannir chan (TeTeR) tha
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tisermal 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 of the
SGP.
Party responsible: setup, testing and startup department (TsNIP),
Deadline: June 1996.

Head of Reactor Department [signed] P. 1. Novozhilov
Head of Setup, Testing
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LIST OF DEFECTS OF THE PRESSURIZED ENCLOSURE OF UNIT 2 DISCOVERED
DURING TESTS OF THE ENCLOSURE AFTER PREVENTIVE MAINTENANCE PPR-96

1 2 3 4
Item Room Party Execution deadline
responsible for
execution

DISCOVERED DURING VACUUM
TESTING
1. Lining defect (at the top under the A-105/2 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 before startup of

repair shop the unit
) (TsTsR)

5. Lining flaw at point of weld of A-002/2 eliminated after
suspension (left remote) to ceiling vacuum testing
6. Lining defect on cable shaft by steam A-002/2 eliminated after
generator PG-1 vacuum testing
7. Lining defect on cable shaft by steam A-002/2 eliminated after
generator PG-6 ' vacuum testing
8. Lining defect on wall behind steam A-002/2 eliminated after
generator PG-6 (at inlet of pipeline) vacuum testing
9. Two lining defects on wall behind A-002/2 eliminated after
steam generator PG-5 vacuum testing




10. Lining defect on wall between steam A-002/2 TsTsR before startup of
generator PG4 and steam generator PG-5 the unit
11. Lining 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 Dy100 (metering) A-002/2 TsTsR before startup of
and along lining separation between KZV the unit
[exhaust stopper valve] K-11/23 inlet and
lining behind steam generator PG-3 (under .
GK service platform)
13. Leak on inlet passage Dyl15 A-101/2 eliminated after
vacuum testing
14. Lining defect on wall at mark 4.5 A-101/2 eliminated after
vacuum testing
15. Lining defect in corner 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 the 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
mamtonance p%
97
19. Defect on main circulating pump A-002/2 eliminated after
(3T cninnnrt (onld Kna) Aflann 1 wvammm tacting
\WJ L oivg Duyyvl‘ \VWViIM Ldiv) VL IVVUY L VAL Loy
20. Leak along pipeline Dy200 (at floor) A-102/2 eliminated after
by 2P-2/6 (inner vacuum testing
wall)
21. Leak on cable passage A-103/2 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

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-002/2 eliminated after
and wall of room A-013/2 (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-002/2 eliminated after.
under 2PG-6 vacuum testing
29. Gas pocket on wall of cable shaft A-002/2 eliminated after
_ vacuum testing
30. Ceiling lining defect next to KZV K- A-002/2 TsTsR before startup of
11/24 and K-11/25 the unit
31. Lining defect by gangway (1.5 m from | A-013/2 eliminated after
floor) o vacuum testing
32. Weld defect on frame of opening A-013/2 eliminated after
between room A-013/2 and SVO-1 vacuum testing
33. Weld defect in lining of gangway A-013/2 before startup of
the unit
34. Leak on pulse tube inlet A-001/2 eliminated after
vacuum testing
35. Leaks on hatches Dy800 of system R- | B-009/2 TsEOO before startup of
1-2,3,4,5 the unit
36. Weld defect around pulse tube above A-102/2 eliminated after
KIP box (SIR-324) opposite 2P-2/6 vacuum testing
37. Weld defect around 2P-1/4, 2/2, 1/2 A-102/2 TsTsR before startup of
the unit
38. Lining burn-through at point of weld | A-102/2 eliminated after

of hoist beam between loops 2 and 3

vacuum testing




39. Defect on abutment of KID [pressure circular eliminated after
relief valve] inlet with pressure lining (2.5 corridor vacuum testing
right of door, last on left) 2114

40. Leak on section under reactor cover TsTsR preventive

of transportation passage from BV [spent maintenance PPR-
fuel pool] to BP 97

41. In room A-015/5, cut and seal pipe TsTsR preventive
Dy32 (in room A-002/2, the pipe passes maintenance PPR-
around the ring of the reactor shaft at a 97

height of 1.5 m from the floor)

42. Numerous lining defects in reactor TsTsR preventive
shaft under cantilever maintenance PPR-

97




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 A-306/2 thermal before startup of
room A-308/2) automation the unit
and
measurement
department
(TsTAI)
3. Leak on 2PG-3 constant ventilation A-014/2 TsTsR before startup of
passage the unit
4. Leak on KIP passage by 2PG-4,5 A-014/2 TsTsR before startup of
constant ventilation passage the unit
5. Leak in gangway weld B-007/2. TsTsR preventive
maintenance
PPR-97
6. Leak around circumference of air inlet B-210/2 TsTsR preventive
passage (in right wall) (second maintenance
room) PPR-97
7. Leak in Dy800 hatch seal (4 from B-008/2 TsEOO before startup of
entrance) the unit
8. Leak in rectangular hatch seal (2and 4 B-008/2 TsEOO before startup of
from entrance) ' the unit
9. Leaks in gland seal of ventilator shafts B-005/2 TsEOO preventive
2R-1-345 maintenance
PPR-97 (assemble
face seals)
10. Leaks around circumference of TsEOO preventive
protective plates of ventilator system 2P-1 maintenance

PPR-97




11. XIP control valve (backup line P) out B-005/2 TsTAI preventive

of order at gate vaive 21-17/4 maintenance
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 TsTAI 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 KIP inlet passage A-012/2 TsTsR before startup of
the unit

15. Leak in gangway lining A-303/2 TsTsR before startup of

the unit




KOLATOM Kola Nuclear Power Plant

FAX
1. To: Yu. V. Kon'yev From:
Company: REA Concern V. V. Omel'chuk
Telephone: (095)220-64-30 Chief Engineer
Fax: (095)220-63-64 Telephone: (815-32)-68-351
2. To: Dr. George A. Greene Fax: (815-32)-68-140
Company: Director BNL (USA) Date: 31 May 1996
Telephone: 516-344-2296 Reference Number: 11/8-249
Fax: 516-344-3526 No. pp. 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.

Respectfully,

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

V= Lervectons - made
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APPROVED

Chief Engineer, Kola NPP
[signature] V. V. Omel'chuk
30 May 1996

Kola Nuclear Power Plant
Certificate 55-96/TsNIP

Kola NPP, unit 2

Reactor Department

Design component: system of pressurized rooms (SGP)
Reference document: working program 1.2-11-20PG-94

25 - 27 May 1996

A committee made up of the following
deputy director, TsNIP
[setup, testing and startup department]
supervisor of GLSB, TsNIP T. 1. Petkevich
engineer, reactor department V. V. Sborovskiy
tested the integrity of the system of pressurized rooms and obtained the following results.

S. V. Gorelikhin

Test criteria (results of
Test | Program previous tests after Result Conclusion
item preventive maintenance
. PPR-94)
1. Vacuum test of item 8.1 ‘Vacuum in SGP, Vacuum in SGP, Satisfactory
SGP 199 mmH,0 226 mmH,0
2. Pressurization of item 8.2 Pressure achieved in Pressure achieved in
SGP SGP, 70 mmH0, SGP, 275 mmH,0;
Leakage L=4950% of Leakage L=768% of Satisfactory
volume per day volume perday
(for P=0.5 atm gauge); (for P=0.5 atm gauge);
Leak equivalent Leak equivaient
diameter De=366 mm diameter De=192 mm

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 m*/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

S saa

repair personnel. Supplementary vacuum testing to confirm the elimination of the defects and
possibly to detect new ones was performed before the pressurization tes‘ung 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 kg/cm®
and an accuracy class of 0.4 situated on pressure measurement tubes in the steam generator box.

Because of the inadequate capamty of the compressor and the relatively great extent of the
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inspection of the SGP was performed at this pressure, and the amount of leakage from the GO
[pressurized enciosure] 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
faignadl T Y Datlavach
Lblsllcu‘l XK. 1. L CIALUYIVL
[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), the

tharmal antamatinn and maacniremant danartmant (TeTAT) the alartrieal
i llal autUiiativiz il 1uvasui Vit UL pai UG 1 0L 43y, b Livividivar

shop (ETs) and the TSEOO (according to affiliation).
. Measures are to be developed for the further enhancement of the integrity of the

34
SGP.
Party responsible: setup, testing and startup department (TsNIP);

Deadline: June 1996.

Head of Reactor Department [signed] P. 1. Novozhilov

ead of Setun. Testing

AATEU Vi OViup, 4 wouiig

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 3 4
Ttem Room Party Execution deadline
responsible for
execution

DISCOVERED DURING VACUUM
TESTING
1. Lining defect (at the top under the A-105/2 eliminated after
entry door) vacuum testing
ity BV Sl
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 before startup of

repair shop the unit
(TsTsR)

5. Lining flaw at point of weld of A-002/2 eliminated after
suspension (left remote) to ceiling vacuurn testing
6. Lining defect on cable shaft by steam A-002/2 eliminated after
generator PG-1 vacuum testing
7. Lining defect on cable shaft by steam A-002/2 eliminated after
generator PG-6 vacuum testing
8. Lining defect on wall behind steam A-002/2 eliminated after
generator PG-6 (at inlet of pipeline) vacuum testing
9. Two lining defects on wall behind A-002/2 eliminated after

steam generator PG-5

vacuum testing




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. Lining 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 Dy100 (metering) A-002/2 TsTsR before startup of
and along lining separation between KZV the unit
[exhaust stopper valve] K-11/23 inlet and
hmno behind steam generator PG-3 (nnder
GK service platform)
13. Leak on inlet passage Dyl5 A-101/2 eliminated after
vacuum testing
14. Lining defect on wall at mark 4.5 A-101/2 eliminated after
vacuum testing
15. Lining defect in comner behind channei | A-101/2 eiiminated after
(top) vacuum testing
16. Leak in door seal from A-101/2 to A-101/2 TsTsR before startup of
A-107/2 the 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 o1 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-102/2 ~ eliminated after
by 2P-2/6 (inner vacuum testing
wall)
21. Leak on cable passage A-103/2 eliminated after
vacuum testing
22. Leaks in seal of operation hatch and preventive
hatch above 2GTsN-4 maintenance PPR-
97
2? T ealr in flanr arderino Aan ranm A_ Halavli) aliminated afar
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24. Gas pocket under connecting platform | A-002/2 eliminated afer
in room A-013/2 vacuum testing
25. Gas pocket in weld at joining of floor | A-002/2 eliminated after
and wall of room A-013/2 (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-002/2 eliminated after
under 2PG-6 . 7 vacuum testing
29. Gas pocket on wall of cable shaft A-002/2 eliminated after
vacuum testing
30. Ceiling lining defect next to KZV K- A-002/2 TsTsR before startup of
11/24 and K-11/25 the unit
31. Lining defect by gangway (1.5 mfrom | A-013/2 eliminated after
floor) vacuum testing
32. Weld defect on frame of opening A-013/2 eliminated after
between room A-013/2 and SVO-1 vacuum testing
33. Weld defect in lining of gangway A-013/2 before startup of
the unit
34. Leak on pulse tube inlet A-001/2 eliminated after
vacuum testing
35. Leaks on hatches DyB00 of system R- | B-009/2 TsEOO before startup of
1-23.45 the unit
36. Weld defect around pulse tube above A-102/2 eliminated after
KIP box (SIR-324) opposite 2P-2/6 vacuum testing
37. Weld defect around 2P-1/4, 2/2, 1/2 A-102/2 TsTsR before startup of
the unit
38. Lining burn-through at point of weid A-102/2 eliminated after

of hoist beam between loops 2 and 3

vacuum testing

:



39. Defect on abutment of KID [pressure circular eliminated after
relief valve] inlet with pressure lining (2.5 corridor vacuum testing
right of door, last on left) 2114

40. Leak on section under reactor cover TsTsR preventive

of transportation passage from BV [spent maintenance PPR-
fuel pool] to BP 97

41. Inroom A-015/5, cut and seal pipe TsTsR preventive
Dy32 (in room A-002/2, the pipe passes maintenance PPR-
around the ring of the reactor shaft at a 97

height of 1.5 m from the floor)

42. Numerous lining defects in reactor TsTsR preventive
shaft under cantilever maintenance PPR-

97




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 A-306/2 thermal before startup of |
room A-308/2) automation the unit
and
measurement
Aonartmant
U\.«}Ja-l LiliN/1AL
(TsTAI)
3. Leak on 2PG-3 constant ventilation A-014/2 TsTsR before startup of
passage ‘ the unit
4. Leak on KIP passage by 2PG-4,5 A-014/2 TsTsR before startup of
constant ventilation passage the unit
5. Leak in gangway weld B-007/2 TsTsR preventive
maintenance
PPR-97
6. Leak around circumference of air inlet B-210/2 TsTsR preventive
passage (in right wall) (second maintenance
room) PPR-97
7. Leak in Dy800 hatch seal (4 fr B-008/2 TsEOO before startup of
entrance) the unit
8. Leak in rectangular hatch seal (2 and 4 B-008/2 TsEOO before startup of
from entrance) the unit
9. Leaks in gland seal of ventilator shafts B-005/2 TsEOO preventive
2R-1-3,4,5 maintenance
PPR-97 (assemble
face seals)
10. Leaks around circumference of TsEOO preventive
nrnfm‘hvp plates of ventilator system 2P-1 maintenance
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11. KIP control valve (backup line P) out B-005/2 TsTAI preventive

of order at gate valve 21-17/4 maintenance
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 TsTAI 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 KIP inlet passage A-012/2 TsTsR before startup of
the unit

15. Leak in gangway lining A-303/2 TsTsR before startup of

the unit
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1. L!‘,eq;ex'r ofrrmosxy (BBEpXyY 1OX ona— i A-105/2 YETpageno HO-
noii n.aepmo) . ) : T cHe BaKyyME~
< P POBAHHA
2 Hen'poaap oﬁnnuonxu B rzony 3a PTO A-206/2 ' yéTpasenso mo-
. i ‘cye BaKyyMH—

. . - o ‘poBaBHn . ’
3. Tear 32 PTO nop BMITyALCHEIMM TPYO-~ A206/2 YSIpaHeHo o~ °f
KaMua : T f : o€ BaKyyMHE-

: - . POBAMESL ‘
4. Hedexr obnuuosku 3a mxoma;ncon B | A-207/2 ITHP RO ¥ycka GHOK2: .
crere : ' Lo
5. Hedexr oOaumoBkH B MecTe Opmeapxu | A-0022 * YCIpaseHo Mo~
noasecKE (FeBas XANLHANR) K HOTOIKY- ’ m{«? BaKyyME-
. L POBIBHA
1 6. Hedexr obmmuosxi va xabenpro# max- |- A-002/2 YCIPAEeHO HO- .
Te BO3Ae Ir-i : cne BaKyynoE—'
e pOBagEd ‘
7. edekr oGJmuOBKK Hz xabensHolt mwax- A002/2 - yCIpaHeEo Ho-
Te sozne [II-6 P cie  BAKYYMEB:-
. ‘ i . _pOsaHUS .
. Jegexr obmanopke Ha creme 32 [11-6 (y || A-002/2 ycipageno mo- -
BXOER 'rpyﬁonpozona)‘ ' 5 ) CIe Baxyyma .
i : posanui -
9. Hpa netpem oG:mno.Bm Ha creme 3z | A-002/2 ycIpaEeEo o~ - .
-5 : : f ’ . ce Baxyyzm o
i : JOBaEHﬂ
10. IHedexT obmmuosxy Ha CTEHE MEXRY . A-002/2 hp . o mycka 6moKa | -
4w M5 . : : .
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TpySoupopomEoro xopuaopa sa IIT-1 | - - :
(cHpaga OT NECTERLEY) BB , . ; : .
12. Teur mo EMOVIBCHOHM mpoxogxe Hy100 {1 A-002/2 P | Bo mycxa Groka
(703. KOBTPOILX) B O PaspLIBY OGHAIOBKA- I :
¥y zagnamsoi K3B K-11/23 v ofmanos- ||
oif 3a IIT-3 {mox nnomagko# oboryxw- | |
Bagut TE): - . 1 b
13. Teas no saxnangol npoxonrw Ay15 t A~ IOI/” yCIpameHo .Oo-:
_ - ; cie| BaKyyME-.

) i POHAHET ‘:
i4. Hedexr o6aunopKHE Ha cTeHe HA FA-T01/2 ycIpageso Ao-
otM- 4.5 i ciel BaKyyMmu-

POBARHT :
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. S poOBaE™MI
4. CBHIH NOA NePEeXONHOH MIOINaaXoH B A-0022 YCIPaBEeHO HO-
oM. A-013/2 ; cie - BaKYyMH-
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BXOLA) B R POBaBHEA
26.- llehext BO3AE MPOXOZKA B CTEHE B A-002/2 _YCIpaBe"o mo-
noM. A-012/2 pa yposHe mona_ o . cge - BaKyyME-
~ OBaAHHAST
27. Iedexr cBapHOro uBa HA ORNOpE Ipy- A-00272. yerpaHeno mo-
6onposona JyS00 xon. sxrrs nerms Ne {. - e Baxyyuu
pPOBaEHEA -
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OT DONa). . ‘ ’ cHe  BaKyyMH-
_ _pOsamms .
32. Hedext ceapHoro imsa no odOpamne- A-0137/2 YCIPRHCHO Mo-
HHIO IpoeMa Mexcay moM. A-013/2u Ccllc  BaKyyMH-
CBO-1 : ;. POBIEEA
A-013/2 -
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oyAbcHOE TpySxE Haz xopobxod KHII D P 3 Cie - BAKYyMHE- .
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: Ci ) posa;emx e
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cripaBa, TIOCReREHE CeEa) C- ¥4 i i - DOBRHEAT -
40. Tess 0O cexTopy ROOKOmmawHOMY ||° =~ _i- nap nmae-s7 - --.
TpancnopTaoro kopuaopa bB-Bil c 1. : i .o
41. B nou. A-015/5 o6pesats ¥ 3arnymHTs - E iy nup-s7
Tpy6y Hy32 (8 nom. A-002/2 tpySa gpo- S ) - :
XOIHT GO KOMBLIY IMIAaXTEH PEAKTOPa Ha BE- |
core 1,5 M ot noua) : . ' :
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BBIIBJIEHO [P HAIITYRBE | ) ; : .
1. Teun 10 o6aHNOBKE TPaa P A-30372 TP - Io dycka 6noxa
2. Tequb NO KMOYRLCHOH IPOXOAKE (c.nesa- L A-306/2 HTAMN &e nycka Gxoxa
oT apepu B A-308/2) . 3 - - R
3. Teus O ApoxomKe mocTosHHoi aporys- |I A-01472 HP oo fycka Gnoxa
Ka 20I0-3 . - L I
4. Texe no UPOXOIKe K[/III BO3JIE TPYHO- A-01412 - 1TI7P Xo mycka Oxoxa
HPOEOA3 HOCT. Mpoayeku 21145 : . - L
5. Teap nio CEAPHOMY IIBY TPaila B-007/2 P IIP-97
6. Teyr IO OKPYIKHOCTH MPOXOAKH BO3ZHEY- B-210/2 P TEP-97
xosona (B IPaBy1o Crexy) T (BTopoe :
: : . _TIOM.) -
7. Teyr no yanoTretno moka Jy800 (4 oT B-008/2 11300 Do gycka Gnoxa
BXOHA) .3 : - :
8. Tews o yMROTHERHIO upxuoyrom,ﬁoro B-008/2 " 500 Ao Iycka GIIoKa .
nioka (2 w 4 0T BXxOna) : - L ?
9. Teys HO CANLEAKOBOMY yrmomex—mzo B-005/2 1200 I'II'IP-97
BANOB BEHTURRTOPOB 2P-‘4-a 4.5 - F (cu;:m‘apoaaw
: TORHEBHIS  yO-
L JIOTHEHnT)
10. Teun Mo OKPYRHOCTH 6poaessrx WTAT o200 TIIP-97
BeHT. CHCcTeMEt 2P-1 : : S :
11. Hencnpagen 3010 THEK BEHTIOLN KI/HI B-005/2 OTAN II1IP-97
{ P pesepBRas BUTKR) ¥ 3aHBrOKKH 21-17/4 : ' C ) ,
12. Teur mo 2 anerzbabm npoxonkau A-203/2 OTAHA HO frycka 6noka
(uanp. 45-46) : : A - .
12. Teus no KaGennron NpoXoaxe (Hanp A-008/2 OTAH 1O Irycka 610Ka
47) - L ' s .
13. Tew mo xaEeJmHon upoxomce A-00872 - OTAK 1o hxycka Gnora
(s1anp 48) : e - : X S
14, Tedn no 3aKkNafHEOHA MPOXO KK KI/II'I A-012f2 . P - noloycka Groka
15. Te&n. no obmunoBKe Tpana’ A-~303/2 - I[P nolrycka 6aoxa.
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ATTACHMENT 6

Results of Leaktightness Testing for Kola Unit 1 (10/96)
(English and Russian)
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KOLA-ATOM ola Nuclear Power Plant

TELEFAX

To: Dr. George Greene From: Omel’chuk, V.V.
Company: BNL (USA) Chief Engineer

Telephone: 815-32-68-351

Fax: 815-32-68-140
Telephone: 516-344-2296 Date: Dec. 15, 1996
Fax: 516-344-3526 A Issuing No. 11/8-519

NumDer OI pages mcxucung cover page O

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 repaxr/reconstructlon of the el ements of the hermetic barrier system have

contributed to a2 considerable decrease in the amount of leakaoe from the containment. However, as

VAL AU ULV BV & VULOAULIGQUIY BT WIRKGOV il LT QUAAVWLL Ui AaCANRaAS Y 42 Vil Lt VULIGLIRIATIAE. AAv YWV iy,

always, large leakage of air during the testing was observed through the ventilation system of the
hermetic barrier Systemi.

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). Iam 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 Kola NPP fax “Issue number 11/8-448" dated October 16, 1996.

In the weekly progress report from October 25, 1996, according to the International program
for Nuclear Safety, prepared by PNL (IUSA, Richland, Washington Stated), it is indicated that
Argonne 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 NPP”(Jeff Binder, ANL, 630--252-7265). 1am 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 planned outage on 7 pages in one
submittal.

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

Authorization



Chief Engineer Kola NPP
V.V. Omel’chuk
Dec. 12
NPP
182-96/CNIP
. Document
Kola NPP, Unit 1
Reactor (Unit )?

Structural Element: System of Hermetic Units/Compartments
Guidance Document:Working Program No.1,2-11-20PG-94

Committe Members:
Acting Director CNIP Gorelichina, S.V.
Manager GL.SB CNIP Petkovich, T.I
Engineer RC Sborovskoi V.V.

Conducted testing of leak-tightness of the hermetic enclosures/spaces and obtained the following

2

1996

results:

volume in 24 hrs
(recalculation to
P=0,5 atm.
Equivalent
diameter of
openings
D=354mm

Name/type of Program item Criteria for Results Obtained | Conclusions
experiment 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 mm/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 1.=720%
1=4560% volume in 24 hrs.

(recalculation for
P=0,5atm.
Equivalent
diameter of
openings D=134
(1847) mm




1. Expennmental Steps.
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=80
000m 3/hr.). 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 shifis.

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 0+1 --/cm2_____ degree of accuracy 0.4, located on the
impulse pipe pressure indicator in box/unit PG. A

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.

P3.

At this pressure level an external inspection was conducted of the CHS
(containment/hermetic system), after tuming 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 affiliations)
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.1Novojilov
Director of CNIP G.S.Paradnikov
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p.4
LIST OF DEFECTS IN THE HERMETIC CONTAINMENT, REVEALED DURING TESTING
IN 1996. .
No. | Name/Item No. No. Responsibil. | Period/time of | Comments
for 1 elimination
elimination
REVEALED DURING VACUUMING
1. Leakage of air along gasket K- A-105/1 CEOO before eliminated
11/1 pressurization
2. Leakage of air along gasket K- A-109/1 | CEOO before eliminated
12/14 pressurization
3. Improperly positioned terminator | A-108/1 | CTAI before eliminated
K-11/18 pressurization
4. Re-seal door-hatch of air passage | V-304 CEGO Planned
I 1V-1 in front of hermetic valve outage-97
1G-1
5. Leakage of air along welded seam | 1b-005 KAER December seal with
between foundation and piping 1996 air-tight
conduits for service water packing
6. Defect of the outer shell of the A-101/1 | KAER before power | eliminated
maintenance area PK KO, start-up of the
“otm™10.5 (behind 1R-17/4) Unit
7. Leakage along sealed door A-101/1 | CCR before eliminated
between A-101/1 and A-108/1 pressunzauon
8. Defect in the outer shell of the A-101/1 | XAER before power | eliminated
maintenance area MK KO “otm” start-up of
1IN & Mabhind avhanet shamhae) ryevad
1V.J \ucluuu Ul\:llau ViIIa1I LG l} WL
9. Leakage of air along the feedwater | A-101/1 | KAER before eliminated
piping and steam piping A-002/1 pressurization
10. | Defect of outer shell at the BB KAER before power | eliminated
support (closest to the door to the start-up of
left of the entrance) unit




11. | Defect of outer shell at the BB A-502/1 | KAER before eliminated
support (second to the door closer pressurization
to “KO”)

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-101 CCR before eliminated
“DU”150 (Air Pipe 1507) In the pressurization
floor under “KO”

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

unit

15. | Defect of outerfacing 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-102/1 start-up of
- A-103/1 unit

17. | In the floor under the KIP stand A-102 KAER before power | eliminated
(support) 1R-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 1r-2/6 unit

19. | Leakage of air along traps of A-102/1 } CCR before Inspected
enclosure A-103/1 and deck of A-103/1 pressurization | valve SK-
GCN 40

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

21. | Leakage along two cable A-103/1 | CTAI December eliminated
penetrations to the left of door 1996
(2 and 3 below)

22. | Leakage along welded seam A-103/1 | CTAI December eliminated
between seal and outerfacing in 1996

corner (7th pipe from the bottom)
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23. | Defect of outerfacing of the wall | A-102/1 | KAER before power | eliminated
behind 1R-1/3 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 ' QOutage-97
26. | Leakage along the lower left A-102/1 | CCR Planned
comner of door between A-102/1 -| Outage-97
and A-204/1
- 27. | Two defects of welded seams A-102/1 | KAER before power | eliminated
along the perimeter 1R-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 outerfacing in the | A-002 KAER before power | eliminated
flooring near the area of loop 6 “mark™? start-up of
“otm”- 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 :
“otm”- -1 unit
1.8
31. | Defect in the outerfacing behind A-002 KAER before power | eliminated
Power Generator 4 on the wall “mark”? start-upof unit
near the stairs under the platform | ‘otm™-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 steamn “otm”- unit
generator platform column (axis 1.8




33. | Defect in opening No.5 (second A-002 KAER before power | eliminated
from bottom in the row of mark start-up of
openings)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 outerfacing 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 outerseal behind the | A-105/1 | KAER Power
door in the corner Outage-97
40. | Leakage from beneath the flange | A-106/1 | CEOO before eliminated
bolts K-12/5 and K-11/4 pressurization
4]1. | Leakage under two cable A-013/1 CTAI Power eliminated
penetrations above the door Outage-97
42. | Leakage along cable penetration A-013/1 KAER Power
flange in A-012/1 (to the left of Outage-97
entrance door)
43. | Defect in the outerseal of the wall | A-013/1 | KAER Power
between A-013/1 and A-002/1 Outage-97
44. | Leakage along welded seam and A-013/1 | CCR before trap has
the packing of the trap pressurization | been

inspected




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 elixhinated
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-002/1 | 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 1SG-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 outerfacing on the | A-002/1 | KAER before power | eliminated
wall along 1SG-1 (near the top start-up of
feedwater piping conduits) unit
52. | Defect in the outerfacing on the A-002/1 | 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-002/1 | KAER before power | elliminted
the openings for the steam piping | top start-up of
mark “otm” 14.0 unit
55. | Defect in the outerfacing near the | A-002/1 | KAER before power | eliminated
supports for piping conduits for top start-up of
unit

the sprinkling system
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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-106/1 KAER December
1Y1-9,12,19 1996

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

61. | Undampen trap a-311/1 from trap | A-303/1 CCR before completed
A 303/1 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-002/1 | KAER before power | eliminated
maintainance 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 (10mm) on Outage-97
the top platform, left wall

65. | Leakage along cable penetration A-1041 CTAI Power eliminated
(4 pipes) behind 1SG4 Outage-97

66. | Leakage along cable penetration A-104/1 | 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-502/1 | CTAI Power eliminated
(1 pipe) (opening above door) E- Outage-97
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69. | Leakage along cable penetration A-002 C1I Power eliminated
(5 pipes) E-8 Outage-97

70. | Leakage along cable penetration A-103/1 | CTAI Power eliminated
(2 pipes) E-54 Outage-97

71. | Leakage along cable penetration A-004/1 | CTAI Power eliminated
(5 pipes) E-7 Outage-97

72. | Leakage along cable penetration A-004/2 | CTAI Power eliminted
E-6a Outage-97

DISCOVERED DURING PRESSURIZATION

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

2. Leakage along cable penetrations | A-203/1 | CTAI January-97 eliminated
2 pipes (to the left on the wall
across from SK-9 IVM)

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

4, Leakage along cable penetration A-203/1 | CTAI January-97 eliminated
13 pipes (on the vertical wall
across from “Hzck-6)

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

6. Leakage along cable penetration ( | A-008/2 | CTAI January-97 eliminated

on the right, bottom outside)
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7. Leakage along flange of piping A-502/1 | KAER December
conduit from A-306/1 into A- 1996
502/1

8. Leakage along piping conduit A-108/1 | KAER December
flanoac PK QT17 1004
Llwlbv-’ A AN NS L A S ASNT

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

nntage_g']

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. | 1-P-1-5: B-005/1 CEOO Power eliminated
-leakage along armored plate Outage-97
separations/seams
-leakage from under pressure
flange of gasket in the top portion

13. | 1-P-1-4: b-005/1 CEOO 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 B-005/1 CEOO Power eliminated
water piping conduits. Outage-97
-1P1-3 entrance.;
-next to armour for 1T-16/2
-1P-1-1 next to armour for 1T-
17/1

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

16. L&kage along cable penetrations | B-114/1 CTAI Janauary-97 | eliminated
\a.u.;n5 LU}J) uctwccu A-1 u.u”x and
B-114/1

17. | Leakage along piping flange (to B--114/1 | KAER Power
the left) Qutage-97
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18. | Leakage along cable penetrations | A-004/2 | CTAI Power eliminated
between A-004/2 and A-014/1 Outage-97
19. | K-11/5 leakage along flange seam | A-301 CEOO Power
: Outage-97
20. | Re-seal man-hole hatch infront of | A-304 CEOO Power
“G/K” 1G-1 1 Outage-97
21. {Leakage through seal of man-hole | B-213/1 | CEOO Power
hatch in front of “g/k” 1B-4 Outage-97
22. | Leakage from “bumn-through” of b-213/1 CEOO Power
air duct along the support in front Outage-97
of the first gate-valve
23. | Connector/terminal improperly B-213/1 | CTAI before power | eliminated
possitioned 1B-4 start-up of
unit
24. | Re-seal flange in front of “g/k 1A- | A-304 CEOO Power
4/3 S Outage-97
25. | Leakage along cable penetration B-105/1 | CTAI January-97 eliminated
near door A-103/1
26. | Re-seal flange K-12/5 A-106/1 | CEOO 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 comner Outage-97
behind armour 1PK-1
29. | Leakage along two cable 1 A-503/1 | CTAI January-97 | eliminated
penetrations (to the left-over the
door)
30. | Leakage along flange of piping A-301 KAER December-96 | eliminated
conduit DU57 (under the support
next to hatch GCH-2)
31. | Leakage along flange of feedwater | mark 14 | KAER before power | eliminated
conduit 1 PG-3 machine start-up of
hall unit
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32. | Leakage along flange of reserve mark 14 | KAER December-96
opening (emergency opening) machine '
DU400 on the wall behind piping | hall
conduits for feedwater iPG-1-3
33. ! Escape ofair throughKID ofthe | E-501 fabricate
ventillation system P-4 hermetic
valves

Director GLSB CNIP

Petkevich T.L
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Kombcrast AToMHAsT DNEeKTPOCTAHINL

TEJIE®AKC

Komy: Dr. George Greene ‘ OT xoro: i-
‘ Omensayxa B. B.
I‘naméoro HAXCHEpA

PuEpua: BNL (USA) Texedom: (815-32)-68-351

Daxc: (815-32)-68_140

faa: /5. 72, 96
Temedpon: 516-344-2296 Hcxommmui Ne: . 18- 5 /G
Qaxc: - 516-344-3526 TUmco cCIpasyi, BRKICYAL TATVIEEY0: 3

'%
VBaxcaem,n‘?i T. I'pud! 1
i

Haopasimo Bam akt 06 BATErpam-EBIX WCILITAHTAR repmoobrema (1I'O) 6aoka 1 mocnk e
HIEEOBOTC PEMOETA 6I0Ka. BrmonEernsie paGoTH 10 PEMOHTY ¥ PEKOBCIPYKIHE 3HEMEETOB
CHCTEMBI TEPMETHIHOrO OTPaKASHA S NPHBEIR K CYIICCTBCENOMY CHYDKCHIIO BETHINHET y'reql&.a
B3 I'O. Opgmakxo no-mpexaeMy GonmbIiEe HPOTEYKH BO3AYX2 BO BPEMS WCIRITAHAR naSmo.n;a-
JIHCH Yepe3 CHeTeME! BeErmansyn I'O.

Bo BpeMs yimoTHesHEs IBOKOB HOCHS pBIcOHCTPYKD:KK BELICHRIXOCE, ITO0 BiXI Kaqecmemioro
HX ynpoTEeRWs HeobxommMa pesHHa MeHbIeH TBEpIOCTH, YeM Ta, Tro yxKe Oslia paHee Banm
rocrapnena Ha Kombcxyro ADC u pasmepom 15x20 Mm (Buecto 15x30). Ilpomy Bac paccmm:—
PETH BOIOPOC O BO3MOXKHOCTHE HOCTABKHE Takol pesmarr Ea KADC. Heobxommmoe KOJIK‘ISCTBO
Pe3EHEI Yka3aE0 B paxce Komboxoi ADC Nel1/8-448 ot 16.10.96r.

B exXcHEASILEOM OT4eTe O Dpoieiiapaoid patore ot 25.10.96r. mo Mean,yn:apomon npo—
rpaMme Oo sinepHo GesomacHocTH, moxrorosaeHaoM PNNL (CHIA, Pawialy, mrIaT Bam:m:r
TOH) YKa3aHO, TTO MepCORaNoM Aprouckoi HamronamsHoH JYaGopaToper (ANL) HOArOTOB-
men gux ADC Bemrpmr otder «Harpysxm B2 KOETaHEMEHT H CIPYKTYPHAS Peariiis HIL aBa-
PuE ¢ paspaiBoM Ipybomposona Somsmoro’ AEaMeTpa Ha, AIC e PearyopoM BBDP-440/213»
(@eff Binder, ANL, 630-252-7265). llpomy Bac oxasats ConeficTeme B HanpasicHE® Ha Kom,—
cxymo ABC 31<3e=m:nmpa 9TOYO OTIETZ ANA €XO M3YICHEA ¥ BO3MONEOLO HCOONB30BANEL.

IIpanoxenme: Axr Nel82-96/TTHHIL ot 04.12.96r. 06 mETErpanbHEIX HCIBITAHEIX FEPMO-!
otrema (I'O) 6noka 1 mociie IasoOBOr0 PENOHTA SJIOKa Ha 7 xEcrax s 1 9K3.

C yBakeHHAEM
I1ameETi HEKeHeD

Hemxesrrs, 28271




e s men s s aaleinn seny
e .

12712 Yo Us o0 Yoorav

: :::1» ' Iy . “

71
1
':‘ N
i-
Wt !

[
B L

'""'_,’ . .. i.

gy
-t

50, e g e
PR

2

DULs N

KnmAsc,Gnmi A g -;' 3. ST 24312960
Knuctpyxmmmm BICMCHT: CHOTEMA rcpuemqmmnmmmﬁ (C['II) oo
Pyxo:omnmﬁ muear paboyas npozpam 1&1,241 20111‘-94 '

Kmstocm ..

; mmmlmm I’ope:gmuC.B
pymmmmrncsnemn llnnam: TH. .- S

npom PETIEITAHUS CHCTCMED TCPMSTHHHLX, mu:nmmi‘: M repnm-mnénjnm

cmmmmmpmrm - S A

N ST e
e e 2 st e e &

-
o TRt

OO oo WT Y~ o et ol ol -

Kpmcpnimm .
ot : IWWW .;,. BRI S
- _gocesIOP-8S) < - il

IBﬂyymona- . n.8...1
: 2.Ham(ynCIII ) g2

Paspexcime s CTH - |
mee CTHI : . 100 MM B.CE.

JoCTHIRYTOC RABHCERES nocmnymcpuxfnne

B CTTI 90 jux ¢.com B CITI 320 atae s:cm " parTeingo

Vicaxa L=#560%-- Vroma L=720% 0655- )
' ofpemascynm® | ! sameymm| ' | - i
R (rmpw;ﬁrmMSm) (rnpwwErmPno,Sm() P
. Bummmmﬁ Bmmﬂ ‘ LE
: J:;-.?M Yo ' . Jls-lua(-t L
Hmrramrex:q:onom smam&nayympuzmxmm'& f
: 1.1.BaxyyMupopasme: CTII DoAroTORNCHE X MNLITAHEEM B cooxmcn?nmemﬁou- e
mmmnporpmwurm Brepuoo&:nnmymmmpmnm pessaETInal -
nepconanllm’ IiTAH, 31§ KPYICABPmnmmm@va Wg

i, pabOTOH JBYX BEHTHINTOPOB ¢ucrea 2B-4 T(oGmiii% ‘pacxon, Q=80 WI@G}. Kompas . |
;‘paspmaaxocymemmnoU—oGpaaony nauonclpy ymmmgymmmmaxﬂ'

y&msaucpammmnﬁomln‘ . - 1
. Bmmwmx6mwmmm)mxmm
JIBIIOBKE, MIPOXOAKAM, YINOTHCHULM HOKCE H mspcﬁ, "HABGOICS cymcme ns xompnx s

" TcucHRAES ABYX CaeH GELIM YCTPIHCHE. PENURTHEM NEPCOBANoM.

! WmemmmmztOmP3mnmn.i o
: R - S R P 1 B S
ii : - AR I S S
: : 3 BN .- . D R Rt B S

1.2.I-Iamws CITI o ACCTORIEHS Kmmxcommrmczpﬁomtmo-.
,,Ipmmncmmm BaGerroamioe mateme B 1O mmamcspaﬁmuﬂmunpmopam T
" yonErraesdt 'O Gnmxzﬁwep.mmmmmmmoqmmzmm uaaone'lpml wif

Ecommmi&lmc;?maccoumocmogymmmnmmmmym saucpa
;nammnﬁmcm‘.

§ .B oo pemcxzro'-moﬁ npon:snomnanmcrm mmnyeocopa, z;me H3-33 auzo- .

R e daarmth anata




, . N . S AT ¥ - a - P | _“...n..
. . I3 M
L} tens
2 e - ——— > -
> - [T I SRR P S Tt o KR S Rk
w.»ﬁ..: F e e T S G e T LTI T A R ORI S SO Y I 1
. . » . . .
o T . o o - Sl “« oo T Y b AT ae mse e
’ P . - . i
V- A . ; - . .‘M‘. et squsnn b
. * . . ? —~ "
. . v '
RN . * . L4 - ———tee .
. { . ’
R o ' '
1 . s . .
" A o e M. ... ——— i _ e e ;s e
oy - & n [~ . S - - ar 1 ot aah o
st b o . . s PR s et S soer et =
—— N3 - S i e it e e b a0 ba0m s 8 ¢
! 0 : T
. !
_. M . Bl m . . _ .
PR « . v
“ ‘ . . .’
[ AN 3
- . o
. . .o "l oy . R e Ao MBS & b NI e smemas . d R TIN 1 AdE eatmams it s el diem don
. -
..4 - ..l ] - -
R - S -
b
. . . \
¢
[ ~ !
L f f
r L)
7
m . .
2 .

3

Ors. ITHATL

Orz. OIP, HTAH, 31T IT300 (o

pehrmEa yreuxr 3 I'O. -
\_,_.j ;

§

<

|

. . . - . :
U N S,
.

(]
PR RPN O E A ' U TRI TR RN
. h

. !

B ZEctn St e it e 43 X AT P Y

ny

“oo !1. “*V
o et e =

. vo:ioo

7LoAlpm JEUM Aiﬂnulfn

20
D A

- ONPOEICEa
]
]
]
DP 32
i
i
)
I
_ |
T =~
- !
3

AV 2L

—_
PSP — . . N . .
T S et s aeim e Tt - " o :
' - D i et PN (ORPPLIL S

|
|




vo Lot

DU L

VU'.!

i10/2L YO “roolrav ,,..\
HEPEYERD NEDPEKTOB TEPMOOTPARIAEHAS, BEISBIIERHBIX
OPa ACHBITARGIX I'O B 1996=. .
e Hawuengopamue NeNg Ozs. 33 Cpoxk yer- Hpmmqa-
o/n TOM. ycIpage | - pPaBECHHS maé
e :
BBRIARTEHQ TP BAKYYVMUOPOBAHAH {
i. | Tiponycx Boznyxa mo camsauky K-11/1 | A-105/1 | ITBOO | mo mannyea | ycrpamemo
2. | Hponyck Bosmyxa mo caneHEky K-12/14] A-109/1 | ITS00 | mo Hanmysa | ycrpameno
3. | Hemacrpoen xommessk K-11/18 A-108/1 | IITTA¥Y | no Hamnysa | yecrpaseHo
4. | IcpeymroTHATH JMOK-JI33 BO3LYyXOBOHAa | B-304 o300 | IIp-97 i:
1B-1 mepen rfx 1I-1 N .
5. | Teum BosmyxXa mo CB. MIBY M/Y saxmax- | 1B-005 | KADP Iexabpb YIDIOTHHTG -
7 HEIMA B TpYOOnpoBOaMy TeX. BOOEI . 1996r. TEPMETHROM
6. | HeexT obnmroBxE Ha WioMaike 06- | A-101/1 | KADP | mo Oycka | ycrpameHo
cayxmsamns IIK KO, otum. 10.5 (32 6310Ka i
1P-17/4) " i
7. | Tear, mo yHNOTHEHEIO OBEPE M/Y A-~101/1 | IIIIP no Hagayea | ycrpamemo
A-101/1 m A-108/1 B
8. | Hedexr obnmmorxa Ba miomianke o6- | A-101/1 | KADP o IyCcKa | yCIpaHeHo
cayxasamag [IK KO, orm. 10.5 (3a 6mora i
BEHT. KOpobom)
9. Teum BO3AYyXa BAOTE Tpybonporomos | A-101/1 | KADP IO HaqmyBa | yCIPaHEHO
HETATENLHOHR BOALL B HapOUpPOBOLOE A-002/1 i
10. | Aethext 0ONHEIIOBKE Ha onope bb KADP o HycKa | yCTpaseHo
(6/3KEgA OT MBEPH CIEBAa OT BXONA) 6r0Ka !
1i. | Hederr obmanoske ga onope BB A-502/1 | KADP Ao HycKa | yeCIpageso
(caepyiomias ot aeepu Smmxe Kk KO) 6n0Ka :
i2. | AedexT oOmmmmosx®E Ba maomanke oG- | A-101/1 | KASP zo IycKa | yCIpaseHo
cnyxaeagas [HK KO noz 6amxo# (aa Snoka
CTeHE, DPOTEBOHONOXESH ned. 6) :
: 13. | IToTox BO3XYXa B3 }épyiioup oBOOa A-101/1 | BTLOP OO HagayBa npn:aapefga
: Jy158 8 mony moa/KC / Jaraynisa
; 14. | Jedext o6mmmoske& 1ioia 32 KO A-101/i [KADP [mo  mycxa | ycrpamemo
i £INRSNmaen ) Arrnrea
: LRV IVUNIW § onaoxa 3
15. | HedexT o6manosxn crems1 3a KO ga | A-101/1 | KADP |gmo  Hycka | YCIpaHEHO
i YvnODnHe Tarnen aTaneir Broxa
' JETDET SGr oo e o
f 16. | Tews mo BepxEeMy KapMaHy 3aMka nse-| A-102/1 | KADP HO nycKa | yCIpaseHo
: pr My A-102/1-A-103/1 .~ Oxoxa p
17. | B noxy mop crepmoyt KUIL dapasa ot | A-102/1 | KADP | mo mycka | yCIpaHeHo
: 1P-2/5 Teqr 0O DepHENMETPY KBagpaTaoh 6moKa :
saxorazmol (150*150) i
: 18. | Temn mo 3arnymxam geTeipeX TPyS A-102/1 | KADP |mo  mycxa | yerpamemo
Hy250 Ha BEYTp. cTeHe Bosne 1P-2/6 61oka 7. ;
: 19. | Teom oz ¥¥a Do TpamaM nom. A-103/1 ] A-102/1 | TTITP IO HanEyBa omen%gz%%
: u many€fx T1] A-103/1 BeHTIIS 71
i CK40
20. | Cnabas Te9p mo dirammy HOMKOMHAT~ TTO AQ Hafpysa | 3arepMeTH-
HOMY ' 3EPOBAaHO| -
5 T : TepMETHKOM:
' 21. | Tewm mo peyM xabemsuriM npoxoaxkaM | A-103/1 | HTAW | mexabps YCIpaHenO,
ciepa OT ABepX (2 & 3 cEA3Y) 1996r. :
; 22. | Tem mo ceapEOMYy mBY M/y 3axianuoi | A-103/1 | KASP |#o OycKa | yCIPaHEeHO:
: B o0mENnoBKOH B yIixy (/-2 1pyDa cams OJI0Ka ;
; 23. | Hedext obmaErmopkw Ha crege 3a 1P-1/3 | A-102/1 | KADP O IycKa | yCTpaHeRo)
: onoxa !
H i
)
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49/ 14 -
Ne HammesoBamme NeNeo Ots. 32 Cpox yer- IIpemvega-
w/a OOM. | ycIpame PaHeHns HHE |
. 21343 : ;
24. | Hedexrrl cBapBRIX HIBOB Ha nocraMer- | A-102/1 | KADP bi1e] IycKa | yCTpaHeHO
Te HIp : 6moKa ' !
25. I};?exmr obmHanoBKE MpoeMa Jmoka Hag| A-102/1 | KADP IIIp-97 ycIpaBeHO
P : . ' ’i
26. | Tegr mo neBOMY HIDKHEMY YOy Xsepa | A-102/1 | ITLIP IIrme-97 :
M/y A-102/1 m A-204/1 :
27. | Jdea pethexra cCBAPHPIX IIBOB OO0 nepH- | A-102/1 | KADP ao HycKa | YCIpaHeHO
Merpy 1P-2/4 610Ka !
28. | Tewr no mpoxoake (Bo3Ie naweim 43) | A-002 KASP o IOycKa | YCTPaHeHO
OTM. -1.8 6noka !
29. | [Ira nedexra 06MANOBKA B ONy B pai- | A-002 KADP o HycKa | yCTpaHeHo
oge nermm 6 OTM. -1.8 | 6noka | !
30. | Tewr po ABYM DIBaM B OJy B paione | A-002 KADP pi{e] oycKa | YCIpaHeRO
meTiH 6 OTM. -1.8 6aoka '
31. | Hetpexr o6bmamoekH 3a I11-4 Ha ctege y | A-002 KADP o Imycka | ycTpaHeHo
JISCTHHIE] IO IO A KO’ oM. -1.8 610Ka ] !
32. | HedexT oOImmoBKHA nosa 3a xonoxaod | A-002 KADP oo IycKa | yCTpaseHo
HETKOHA [1I-3 ¥ KOJIOHEBI IWIOMATKA otM. -1.8 6moKa 1 ;
T (oce 32) ! {
33. | Hedext mpoxoaxm N5 (BTopoi camsy | A-002 KADP o ycka | ycTpaseHo
PSX IPOXOHOK) cHeBa OT BxoJda B A- oTt™m. -1.8 6noka :
213/1 ' i
34. | HedexT OOMANOBKE IO TPHMBLIKAHHEIO A-002 KADP o ycKka | ycTpaHeHO
moN-cresa Mexcay LIT-2 m ITT-3 (ock 34)| otm. -1.8 6710Ka ‘
35. | Jedexr o6maOBKE 00 OpEMbIkagmo | A-002 KADP |nmo mycka | ycTpaEeno
non-crera 3a [IT-1 (cnepa o1 xkabemp- | oM. -1.8 6noka i i
HOH TPaccel) Z :
36. | HedexT obmAmoBkHE creHsl 32 Tpybame | A-002 KADP o HOycKa | ycxpaHneHo
sa IIT-1 (uam Berxogom Tpy6ox KUIT) | otm. -1.8 6ioxa 3. :
37. | Tewa mo oSpamMileEEIO ODOPEI HOX A-002 KASP IO IycKa | ycrpaHneso
I'1IH-2,3 oM. -1.8 Snoka ‘f
38. | HederTr B 06pamnenun npoema rops- | A-002 KADP | mo nycka | yCTpaHeHo:
geit I'33 3pemima (Mexay 6okxcoMm | ma- | oTM. -1.8 610Ka ;
my6o#) ‘ ‘ i
39. | Jedext oSmAMOBKA 3a IBEPHIO OOA A-105/1 | KADP IIIIP-97
YTOIKOM . A
40. | Tegm m3-nnox 6osxror dmasmer K-12/5 & | A-106/1 | IIB00 | no HangyBa | yCTPaBEHO:
K-11/4 . . :
41. | Tewr mo mByM KabembEEIM OpoxoakaM | A-013/1 | ITAH IITIpP-97 yCIpaHeHO!
Haj ABEPHIO : i
42. | Tews no ¢uamxy TpySHOH npoxogkd B | A-013/1 | KADP THIIP-97
A-012/1 (cxepa OT BXOXHOUW OBCpH)
43. | HegexT o6manopkH cremsl My A-013/1 | A-013/1 | KADP IO1P-97 :
n A-002/1 R PR, ‘ Lo
44. | Tew no cBapHEOMY IMBY n"‘y"ﬁ&“&‘ﬁ;ﬁ A-013/1 | JIAP o HaggyBa | Tpam oOTpe-
meH JOBEPXHOCTH Tpana BH30BaH .
45. | Hedext o6manoeka Ha MOTOIKe MeXTy | A-002/1 KADP oo -Iycka ycrpaaeno§
1I1T-6 1 xkabesIbHOE maxToH BEPX 6moxa ;
46. | Tess mo ¢namny TPyOOXPOBOIHOR A-002/1 | KADP o OycKa | YCTPaHeHO |
opoxonxn 32 1ITT-2 (3M OT HE32 KoIb- | BEPX 6moka ;
NEeBOH IIOIMATKH) :
47. | 3a I[II'-2 Teaw no meyM ¢namnam 1py- | A-002/1 | KADP Ho IycKa | yCTPaHeno |
60pPOBOIBBIX ONPOXOAOK BEpX 6noxa :
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48. | 3a 1II1-3 mea Aederra oGnmmoBkA Ha | A-002/1 | KADP | mo mycka | yerpaneso| -
cxeHe (OKONO BepXHei MIOMANKE 00- | BEpX Onoka . ’
___| coyxusamat) ! _ . :
49. 1 JiBa pefpexra DPOXOAOK Ha creHe osue | A-101/1 | KADP hi (o ‘mycka | yerpagena
KO Bioxa.
50, | HedexT o6MANOBKA Ha CTEHE OKOIO A-002/1 | KADP To mycka | ycTpadeso
BEpXHEH IWIOIamKHA OO CIy XHBasmI BEPX Brroxa
1YIT-1 (oxoxo TpyGoupoBOLAa UHTa- i
TEXHEOE BOAH, ¢ Topna IIT-1) : :
51. | Aedexr oOmumoRky Ha CTCHE BHONb A-002/1 | KADP o mycka | ycrpaBsesd
111T-1 (oxono TpySOnpoOBOAA MATa- BEPX 6xoxa
TEHHHOM BOABI) i
52. | Oedexr obmxmosxd ga creme My IIT-5 | A-002/1 | KADP |mo mycka | ycrpameso
¥ OIOMaAKOR B3PEBHEIX KIANaH0s BEPX Onoka
(ToJ, DOTONKOM) .
53. | Aedexr oOMEOOBKA PEIOM ¢ OROPOR A~002/1 | KADP oo IYCKA | YCIPAHESHO
TPYOOHmpOROHA MATATENGHOR BOABI MY | BEpX 6roxa l
5 u Jir-6 :
54. | Hethext oOMEmOBKE Bapy @poxogkaMu | A-002/1 { KADP Ho IMycKa | yCIpaHeHo
HapOXPOBOAOB Ha oTM. 14.0 BEPX Onoxka
55. | HBedexrt oOmENOBKE PAROM C ONOPOR A-002/1 | KADP pite) IycKa | yCTpaHeHo
TPYyOOIpOBOXA COPHEKIICPHONR CACTEMEL) BEPX Onoxa
3a I11-6 :
56. | Tew gepes peIxaTelbERIe J¥0T9KE 6go- | A-001/1 IITe-97 OO  OTACIS
TOTHJECKOH 3ATMATEE Ha NOTORKE HEIM  MEpo-
OPASTAAM
57. | HeSompInasa Teus B npoxomxe [1y200 © | A-001/1 | KADP | TIIIP-97
58. | 3aMeEmTL BEHET BEpXHEHR KpeManbepel | A-004/1 | INIIP IO HanmyBa | yCTpaHeHO
IBepH ._
59. | Tean mo ¢gxasmam mpoxomok 1Yl- A-106/1 | KADP nexabps B
9,12,19 1996r. :
60. | Tewn mo ynnoTHeHHIO Jroka Hag H/p~11{ A-301 TTO Ie-97
61. | Omoyonmye Tpaa A-311/1 ot Ttpana A- | A-303/1 | IIP OO HanEyBa | BHIXOIHEHO
303/1 ) .
62. | Teaa mo xabemsErM poxonakaM (3mr.)| A-501/1 | ITAM | ITIIP-97 yCcTpa"eso
BO3IE HABCpYE oM. A~S502/1 i
63. | Tpermmua cBapHOTO WIB2 Ha Wiomanke | A-002/1 | KA3P o nycka | yCTpaBeHo
obcrmyReBanis BSPLIBHEIX IUIANAHOB | BEPX 6oKa
BO3JE JISCTHANE] K KIalau-3armyIKam
64. | Teas w3 otmeperas (10MM) BHa BepxaEh | A-207/1 | KADP Ire-97
WIOTHAfKe, iepak CTeHa, =~ :
65. | Teur. no kabensEOR Mpoxoaxe (4Tpydm) A-002/1 | HTAM | THIP-97 ycrpa:a:'eau
3a 1XIT-4
66. | Teus no xabensuol npoxonke (1Tpyba)| A-104/1 { ITAM | IIXIP-97 ycIpageso
{nepag crena) o B - :
67. | Tems mo xabemsgof mpoxoake (1tpyba){ A-308/1 | IITAX | IITIP-97 ycTpaleno
(IpoxonKa HaX OBEPLKD)  -205 - _ - j
68. | Tewr mo xabemsa0H npoxoaxe (1Tpyba)| A-502/1 | UTAW | IIIIP-97 YCIPaHEHO
| (mpoxonka gan neepeo)  D-219 I o ;
69. | Tew po xabemuo# mpoxonke (5 tpy6d) | A-002/1 | ITTANW | XITIP-97 YCTPameso
-8 ;
'70. | Teur no xabemyBo# mpoxoaxe (2| A-013/1 | ITAW | TIIIP-97 YCIPABERO
TPpyOrr) D-54
l}

T
t
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71. | Texs mo xabempHOR mpoxonxe (5 1py6) | A-004/1 | ITAYM | IIIIP-97 ycTpageso
-7 , : o i

72. | Tegs o KaGenpHOM TPOXOOKE D-6a A-004/2 | ITTAHW | TITIP-97 YCTPaHEHO

) BAIABIIEHO ITPA HAAAYBE ?

1. | Cnabag Tets mo pe3epBEBIM KaGemns- A-203/1 | IJTTAH | zeBaps yCIpaHeHno
HbIM TPOXOHKaM (IIepBad NPOXOJKa OT 1997r. |
BXO1a C IEBOH CTOPOHE] B HOXIY)

2. | Tews mo kaGerbHOR TPOXOMAKE - A-203/1 | HITAY | amsaps yCTpaHeHO
2 Tpy6rI (CcieBa Ha CTeHe HAOPOTHB 1997r. '.
CK-9 UBM) i

3. | Tews mo xabemsEOR mpoxonke -5 Tpy6 | A-203/1 | HITAM | smeapn yCTpaBeHO
(Ba BepTHKaNEHOH CTEeHE HAPOTHB 1997r. :
CK-4 IBM), Be O6TIHYTEI 3aC TYIIKH !
BCEX PEIEPBHBIX HPOXOHOK. |

4. | Tegs mo xabem-EOH TPOXOIKE - A-203/1 | UTAU | s=maps yCTpaEeso
13 1py6 (ma BepTEKAIBLEOH CTEHE HaA- 1997r. :
npotEe HZCK-6). :

5. | Tegs oo pesepBHOH xaberuroOH Opo- A-008/1 | ATAW | smsape YycTpaseHO
XOOKE . 1997r. l

6. | Tews o xabesmeHOR mpoxonke (cupasa | A-008/2 | LITAM | sasaps ycIpaHEeHo
HFOKHSAA Kpa#HIA) 1997r. !

7. | Tear mo dnaEny TpySOoNpoOBOOHOR A-502/1 | KADP mexabpe :
npoxonku H3 A-306/1 B A-502/1 1996r.

8. | Teun no ¢paammam rpybonposozos ITK | A-108/1 | KABP Aexkabpo
Cy3 , 1996r.

9. | HemnoraocTte noka gan Hp-1 A-301 TTO TIOIP-97

10. | Teas mo xabexpHOM DMpoxoake (BTOpaa | 2-002/4 | D1 IIITP-97 yCTpaHeHO
OO XOMIY) :

11. | Tesn mo xabermHEOR HPOXOLKE 3-002/4 | 3L II11P-97 ycTpaneHo
(mocremEIs) 5

12. | I-P-1-5: B-005/1 | 11200 | IIIP-97 yCTpaHeHo
-Te9h OO pa3beMy OpOHEMIHTEL; j
-Te9h H3-HOX UpHKHMHOTO dnaHia
calbHAKA B BEpXHEH 9acTd

13. | 1-P-1-4: B-005/1 | H30O0 ;
-TCYb @3-NOA HPHOKEMHOIO KOIBNOA; TITTP-97 '
-Te9hb 0O HapYXBOMY Kpalo KOIbLa; IIIP-97 1.
-T€9h OO YILIOTHEHHIO CAUILJOHA. YCIPaHeHO B

XOOe WCIbI-
TagEd |

14. | Teum go dumammam TpySompoBonos tex.| B-005/1 | [I200 | TIIIP-97 yCTpaHeHo
BOOBI
-1P1-3 BX; :
-pAnoM € apMaTypo#& 1T-16/2; ;
-1P-1-1 pamou ¢ apmarypoi 1 T-17/1 i

15. | Teq» mo YIWIOTHEHMFO JGOKa-1a3a B Bo3-| B-004/1 | 11300 I1I1P-97 I
gyxoson P-1 =

16. | Tea: oo xkabenpHBIM OpOXOIKaM B-114/1 | TAH AMBaph yCTpaBeHo
(maBepxy) M/y A-103/1 u B-114/1 1997r. 1'

17. | Texe mo dnaBmy TpyOHI (cneBa) B-114/1 | KADP IOip-97

18. ! Texm mo xabempERIM DPOXOIKaM My A-l A-004/2 | IITAW | ITIIP-97 ycTpaseno

004/2 m A-014/1
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19. | K-11/5-teqs mo-dannesomy paspemy | A-301 1500 | 1IOIP-97 ;
: : |
20. | IlepeymioTarTs MOK-13a3 Oepem I/K A-304 IIS00 | IIp-97 g
ir-i 1
21. | Teas gepes yInoTHEEHEHE FOKA-Ia3a B-213/1 | IID00 | IITIP-97
nepex I/k 15-4 i
22. | Tews &3 Opoxora BO3AYXOBO/R Ha B-213/1 | {200 | IIOIP-97 ;
OHOpe Hepex, mepBOH MmOEepPHOH 3a- :
IIBH}ICKOK 1
23. | He macrpoen xoHnesnk 16-4 B-213/1 |IiTAYWI |mo  mycka | yerpaHeHo
Omora
24. | YoroTEETE (nanen nepen /K 1A~4/3 | A-304 SO0 | IIIIP-57 i
]
25. | Tesw 00 XaSempEOH OPOXOIKE BO3E B-105/1 | IiTAY | suBaps yCTpaHEeHO
zsepa A-103/1 1997r. i
26. | YonoTaxts puamen K-12/5 A-106/1 11300 | IIIP-27 {
27. | Teur mo mepEMeTPY INTOKOBEIX mpoxo- | A-107/1 | KADP IIp-g7 {
JOK
28. | Teow mo xeyM paspezaEmLmM HPOXOX- A-108/1 | KADP IaYp-97 ;
KaM B JEBOM YIIY 32 apMaTypoi 1TTK-1 {
29. | Teax no gryM xabenmpaeid npoxomxam | A-503/1 | IITAW | semap: YCTpaBeHo
(ciiepa BBEPXY OT JBEPH) 1997r. i
30. | Teas mo dnasmy TpySomporoxa Ay57 | A-301 KADP nexabpe
(DoZ mOCTaMEHTOM PAHAOM C JHOKOM 1996r.
TITH-2) :
31. | Tews mo prammy omratenwEOrO TPYyOO- | oM. 14 | KADP | mo OyCKa | yCTpaHeHo
mpoeoxa 1III-3 Mangsan . | bsioka
32. | Tear mo dwammy pesepBaOE mpoxoakH | oTM. 14 | KADP mexabphb
Hy400 sa crene 3a 1pybompoBoRoM Manrsan 1996r.
mATATeIbHOR Boas 1IT1-1-3
33. | Ilpomyck Bo3xyxa gepes KM sl sepr. | 2-501 CMOHTHEDOBATE
cacremsr 11-4 TCpMOKIIa-
aHE
%
Pyxoeopgrems IJICE [THAII M,@f/ Herxesms T.H.

PO VSO S Y W




ATTACHMENT 7

Request for Additional Material for Leaktightness Improvements
Kola Units 1, 2
(English and Russian)



To: Dr. George Greene From: Omel’shuk V.V

V) Mgy ob ) e
Chief Engineer
Ccmpany: Telenxxene
Telephone:: Fax
Fax: Date: 10/1 6/96

YAt NI~ 11/0 AAO
.Luc:ut. INU. L1/0-10

No. Of Pages, including cover sheet: 2

2o~ 4l et L oo o TS Y NT- - T o T e Vmond =

uurmg e past J.CW years at the Kola 1\4 UblCdI I’UWCI' _(’ldIlL a IUL UL WOT!& lldb UCCH
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
Internatiopal Nuclear Safety Program. However, at this time ,these materials have either finished
( LAY gasWsmce 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 arder ta aniccacefiillv cantinne wnat
AAR WAL W OMV\JUJOLLAAAJ W,

of units 1, 2 I would like to request that you consider supplylng the Kola PP within the

framework of the International Nuclear Safety Program, with materials and equipment that 1s
listed in the attachment to this Fax.

_
N
E!
:
g
[3
b
g

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 T odosow
For G. Greene
Dec. 2, 1996



Attachment 1.

Materials and equipment required by the Kola NPP for continuing work in containment

y B 2t L . TT_*._ 1A
ICAR-UZIICSS 100 UVHIWL 1,4

Unit 1.

1.Rubber seals:

- for doors

- for hatches

- for hatches of the “central
air system(7)”

- for the reactor header/cap

2.Sealants;
- “carboline~163"

50 units/sets

-45V S units/sets

3. Hermetic valves for the 2 items Du 1000 (?)

ventilation system. 2 items Du 250 ()
2 items Du 350 (7)
16 items Du 500 (?7)

Unit 2

Item /name Required amount Dimensions/size

1. Rubber seals: 15 x 50 mm

- for doors 50m 15 x 30 mm

- for hatches 250m 12x 12 mm

- for hatches of the “central 50m 030 mm

air svstem{?7)”? 25m

At N4 it

2. Sealants;

- Carboline-163 (?) 50 units/sets

45

=T ¥

£ vinita/anta
 LRLLULYY OV to




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

2 items

Du 1000

Director of CNEP

Paradnikov, G.S.
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< Msgﬂ@m Koneckasi Aror

----- Wydu do
TEJE(I)A ~ 4 %4“

. Komy: OT %o
Dr.Gearge Greene -
i Gupma: BNL (USA) Temed
Daxc:
Aata: e —
Tenedom: 516-344-2296 Vicxongmmi Ne:  1U8- 448
Daxc: 5316-344-3526 Yoo cTpadul, BKIEOISS TMIVIEEYIO: 2

Yeaxaemsif r. I pun!

B nocnemrme rogs! Ha Koneckoit ADC spmontern 6oipmoi obrem pabot
1O repMeTH3allHK NoMeleHui repmoobrema. C yerexoM IPHMEHSIOTCS MAaTepHa-
1l ¥ obopymoBaHMe rpousBoxcrea xommnanmit CIIIA, nocraenennsie Ha Komm-
ckyio A3C B pamkax Mexayraponuo# IIporpamme SnepHo#t Besonacsocru. Oxn-
HAKO K HACTOSMEMY MOMEHTY 5THU MaTepHanbl a0 32KOHTIIIACH (kacaeTcs pe3u-
HOBBIX YMINOTHEHMH, T.K. B PE3yJibTaTe PSKOHCTPYKUHH JIEFOKOB PACXOH PESHHOBBIX
VIUTOTHEHHRA YBEeNMHYHABASTCI B 2 pasa), THO0 3aKOHIWICA HX CPOK TIOOHOCTH
(xacaercs repMETHKOR).

Ang ycnemHoro npomoiKeHus paboT MO TOBBIINECHUIO repMeTH‘IHOCTH
koH(palaMeHToB 6nokxos 1,2 npomy Bac paccMoTpers BOOPOC O TIOCTABKC HA
Konsckyio ADC B paMKax Memyxaponﬂon IMporpammser SAnepso# besonacnoctn

MaTepHasoR B ODOpYNOBAHHSA, IIPEACTABJICHHBIX B MPWIOXECHHM XK HACTOSITEMY
daxcy.

TTpHnoxenue: Marepualdhl W 060pynoBaHue, Heobxomumele Kombcko#
A3C mng npononxeHus paboT 1O repMeru3anyy KoHpairmenTa.

B
=

C yraxennem &
Faasneid unxenep

THerxenur, 2973

)
}
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Ilpmnoxenge 1.

MaTepranni B 060pyJ0BaHHe, Heobxoaumbie Konsckoi ADC

Baox 1.

ANK pojoaxenus: paboT no repMeTHsapy KondanumenTa Grokos 1,2

SEITE: @2

Heanmenosanue Heobxomumoe xomuyecTnO Paznep
{. Pe3unoOBbIe YIUIOTHERMA: .
- IUIA OBepen 100M 15x30 mm
- 0J18 JHOKOB 500m 1530 My
% pns mokoB-CBO-1 100Mm 12x12 Mod
- YA KOMDAaKa peaxTopa 25M &30 MM
2. 'epMeTnkH:
- kapbosahu-163 S0 xoMNNeKTOB
- 45B S KOMIUIEKTOR
3. TepMowrananm CHCTEM 2mT. HAy1000
BEHTWLIIIHHA.
210T. Oy250
201T. Hy350
1 61T, Ay500
Baok 2
Hanmenobanne Heobxonumoe konryecTso Pa3smep
1. PeSHHOBLIE YNAOTHEHHA!
- LI gBeped 50m 15x50 MM
- [UI4 JIIOXOB 250m 15x30 MM
- g mokoe CBO-1 S50mM 12x12 MM
- UL KONNaxKa peakropa 25M D30 MM
2. 'epmervom:
- kapSonanu-163 50 KOMDBNEKTOB
-458B 5 KOMINEXTOB
3. PywuHo#i npusoa ARA Trep- 2 . Hy1000
MOKJIaMaHOE ¢ IIHEBMONPHBO-
AOM BEHTHISUHOHHOH CHCTe-
mbr I1-4, cMOHTUPOBaHHBIX Ha
Gnoxke 2 B TTITP-96.

Hagangermmx LITHWII

Napaxamxos I'.C.

wy




ATTACHMENT 8

Request from Kola NPP to B&R for Manual Isolation Valves
Kola Unit 2
(English and Russian)



AR POWER PLANT

A IR SV an S B S

TELE-FAX
TO: FROM:
Mr. R. Chuebon OMEL’CHUK, V.V.
Chief Engineer
COMPANY: TELEPHONE: 815-32-68-351
US.A
FAX: 815-32-68-140
Burns & Roe DATE: (Nov 7?7) 05/96
TELEPHONE:
201-986-4226 1SSUE no. 11/8-204
NUMBER OF PAGES INCL.
FAX: COVERPAGE: 2
201-986-4210
Concerning additional manual drives for
pneumatically controlled hermetic valves
for the Kola NPP, unit 2.
Dear Mr. Chuebon;
During the final phase of the contract between the company “Bumns & Roe” and “Enertech” and
n addmon between “Burns & Roe” and the Kola NPP, and during the de velopment of the

..................... . S P . | PRSI QEY ok Sy
lCLIlIl]Ld.l prb]uLdllUiﬂb .I.UI HCITHCU(.« VdiVCb a UCld.llCU dt:b(,upuuu O1 Lhc UIJCI dLlUI! Ul ult: leVCb

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

ﬁgnmgpmo of the hermetic valves with pneumatic drives ( pneumatically driven hermetic valves),
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it was determined that in the case of a unantlclpated (unauthonzed) cut-off of pressunzed alr-ﬂow
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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 “box” (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 Burns & Roe representatives and from brochures from
“Enertech,” 1t turns out that there are manual drives for hermetic valves, which can be retrofitted
to the already installed hermetic valves.

I ask that vou consider the installation of two manual drives for hermetic valves with
pneumatic dnives 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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i. Haoarane a&K.TDO'—ICHI’Iﬂ KOHTD aKTa 1 MEXITY xoxmamxen «Burns and Roe» n «I‘nen ech» 1 3aTen
imemy «Burns and Roe» 1 Komscxo#t ASC u BO Bpems pa3na60m{ TeXHH4Yeckoil cremiduKaLny
xHO repuomanaﬂaw He XBATATO IOZPOGHOrO ONHCANKS PabOTH KIAIaHOB, q'room OTHO3HAUHO
tonenuTh paboTy KiIanaHa B PasNHYHBEIX Pexxmax. Kpome Toro, cnemuamictsl KASC ve Sbinu
ipanes 3HAKOMBI C npnﬁmmawn 'paboTEl HPEBMOHPKBO)IOB repmmﬂanaHOB CPOM3BOACTBA
:CHIA. - : :
,* Ilocze nomydeHus u [eTaTbHOrO AHAIN3A HONHOIO KOMITIEKTA JGKYMESHTOE, KACAIOWIIXCA
}paoorbx repwomanaﬁos C NEEBMONPHBOLOM, ObUIC BBIABIEGHO, YTO B CITyHde HECAMKUHOHIPO-
{BAHHOTO MpPeKpalleHus MOJaYH CKAaTOLO BO3AYXa HITH 3nehmoumxmxm Ha THES: .1onpmao;u
|KNaraHbl 3aKPbIBAIOTCA ¥ WX HEBO3MOXHO OTKPBITh. . =
| Tlo mpoekTy Ha 6moxe 2 KADC mpaTOK BO3Xyxa B repMooBBeM IpH paoore ‘610%a Ha MOuI-
[HOCTH B BO BpeMs mragoBoro pemorTa (TIIIP) 610Ka OCYINECTBAIETE TONLKO BEHT. CHCTEMOH
{TI-4, Ha KOTOpOH }’CTaHaBJIHBa}OTCH ZaHHbie TeEPMOKIANAaHbL. [Ipexpaniesne TIoga4H BO3TYXA B
'601\c TIapOreHepaTopoB ey npx pas:m*—mmx pexcnmax pa6on>1 Groxa HEIOMYCTHMO IO Cie-
.,uyronm\x OpUYHHAM: :
i+ 1. mpu pabote Gioka Ha MOIIHOCTII 3AKpBITIE KIamaHa (mmce OLEOCIrO u3 JByX) B HEasapIfii-
'HOH CHTYaUuH K HEBO3MOXKHOCTb €r0 OTKPBITHSA HPUBOLUT K HOAHOMY nperpammmo ToZauu
‘mpuTouHOro BO3[yXa B repMo0sbeM M, Kak CIeACTBHE, K POCTY TeMICpaTYpPEL B Goxce I1T" 1 Ha
rnanyGe [JIaBHBIX HUPKYIAIMOHHBIX HACcOCOB T LIH} YTO'B CBO}O oyepeTn HPPIBC,I“T K qeoﬁxo-
| IIMOCTH OCTaHOBa Smoxa; ‘ ;
!, 2. mpexpamienye NOZaYM IPUTOYHOTO BO3TyXa B BOKC HT B CIygae saxpmmz TepMOKIanana
BO BpEeMs HHP 6101\a anBo;m'r K yxy,nmemno VCJIOBHH paoom ncpbomna (ncsu.remno TEM-
s Bbx.ne"xpu 'IEHHOI‘O cIedyer, YTO HECOXOOHMO HMETh DPHCISTOSISH
_RAANaHOB BPYHHYIO B CyUae ux HENpPEABUISHIOIC 3AKPLITHN B HEAZAD.LINO
[:0 uzndopmaux 181 mpescTasuTered Grpiisi «Bums and Roe» a3 IROCTINTS:
«Enertechy CIRIYeT, w'ro cyLIl“c:‘sve“-‘ PYYECII NPHUEOZ rez:\'oxxzn: 1S3, RT3
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