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Final Report
Post-Accident Confinement High-Level Radiation Monitoring System
WBS Number: 1.2.2.6
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, “Post-Accident Confinement High-Level
Radiation Monitoring System” conducted by BNL under the authorization of Project Work Plan
WBS 1.2.2.6 (Attachment 1). This project was initiated in February 1993 to assist the Russians in
reducing risks associated with the continued operation of older Soviet-designed nuclear power
plants, specifically the Kola VVER-440/230 Unit 2, through improved accident detection capability,

specifically by the installation of a dual train high-level radiation detection system in the confinement

of Unit 2 of the Kola NPP.

The major technical objective of this project was to provide, install and make operational the
necessary hardware inside the confinement of the Kola NPP Unit 2 to provide early and reliable
warning of the release of radionuclides from the reactor into the confinement air space as an
indication of the occurrence of a severe accident at the plant. In addition, it was intended to provide
hands-on experience and training to the Russian plant workers in the installation, operation,
calibration and maintenance of the equipment in order that they may use the equipment without

continued U. S. assistance as an effective measure to improve reactor safety at the plant.

This project was part of an overall approach to improve the level of nuclear safety at the



Kola NPP VVER-440/230's in Polyarnie Zori in the event of a serious accident, and to thereby assist
plant and local officials in accident management and evacuation decisions if necessary. The U.S.
provided all the hardware to be installed in Kola NPP Unit 2, which includes the four radiation

detectors, power and instrument cables, connectors, the electronic monitoring modules for the
control room as well as two radiation field calibrators. The U.S. provided
Russian personnel in the installation, calibration, operation and maintenance of the radiation monitor
system, and supplied several complete operations and service manuals from the vendor which had
been translated into Russian. Under this project and with the help of field service engineers from
the U. S., the Russian reactor engineers were able to install the four wall-mounted high-level
radiation monitors, run the instrumentation and power cables, install the readouts in racks in the
control room and deliver power to the entire system. During the last of three trips to the Kola NPP
by representatives from Brookhaven National Laboratory and the equipment vendor, Victoreen Inc.,
the readouts were electronically calibrated to the equipment specifications and the detectors were
calibrated with the field calibrators (radiation sources). All calibrations were successful and in

conformance to the equipment specifications. All four radiation monitor channels were rendered

operable and in-service on June 25, 1997.

A chronology of the tasks and sub-tasks accomplished as part of this activity are described

below for historical perspective:

1. Project Planning: This task consisted of several sub-tasks:

la. Prepare Project/Task Information Sheet. The “Kola Post-Accident

Confinement High-Level Radiation Monitoring System” Near Term Risk Reduction

Project originated in February 1993 with the issuance of the Project/Task Information



Sheet and subsequent approval by the Expert Working Group on or about November
1993. This document is attached as part of Attachment 7.

1b. Final Project Definition and Preparation of the Project Work Plan. The

original draft Project/Task Information Sheet document was revised in November
1993 (see Attachment 7). The original Project Work Plan was issued around the
same time and has been updated as required throughout the period of performance
of the project. The final Project Work Plan, WBS 1.2.2.6, is attached as Attachment
1. This document defines the tasks which would be performed in order to complete
the installation of the radiation monitor system in the confinement of Kola NPP Unit
2.

lc. Specification for Radiation Monitor System. A detailed specification was
developed for Brookhaven National Laboratory’s RFP for the radiation monitor
system by Ebasco Services Incorporated in April 1994. The specification is attached
as Attachment 5; ancillary documentation associated with the specification is
included in Attachment 7. This specification should serve as a model for future

systems should the occasion arise for additional orders.

2. Negotiate and Award Contracts for Equipment. Installation and Training: This task

consisted of several sub-tasks:
2a.  Proposal from Victoreen, Inc. in Response to RFP. The specifications for the
radiation monitor system were developed in April 1994. Upon completion, the
specifications for the work were issued in a Request for Proposals and bids were
received from several vendors. The proposal from Victoreen which was accepted is

attached as Attachment 6.



2b. Contract With Victoreen for Radiation Monitor System for Kola NPP. After

careful review, the contract for the work was issued to Victoreen, Inc. in February
1995. The contract with Victoreen is included in Attachment 7. This contract
stipulated for the vendor to provide the radiation monitor hardware as specified in
Attachment 5 as well as operations and maintenance manuals for the equipment in
both English and Russian.

2c. Supplemental Contract With Victoreen, Inc. for Field Service Engineering
Support. The support of the Victoreen, Inc. was required in Russia at the Kola NPP
to insure the proper installation, setup and calibration of the radiation monitor system
in Unit 2. This support was unanticipated and beyond the scope of the original
contract as outlined in Attachment 7. The supplemental contract for field service

engineering support in Russia is attached as Attachment 8.

3. Preparation of the INSP Project Work Plan, WBS 1.2.2.6: The Project Work Plan was

prepared and submitted to the INSP office for review and approval in this time frame. It has
been revised and updated as required through the progress of the project. It is attached as

Attachment 1.

4. Delivery of Equipment to the Kola NPP in Russia, Installation and Calibration: This task

consisted of several sub-tasks:

4a. Shipment of Equipment to Russia. The radiation monitor system was picked

up by Matrix International from Victoreen and delivered to Russia without incident.
It was discovered during the final visit to the Kola NPP (Attachment 4) that

additional hardware would be needed by the Russians to properly install the in-



confinement power and signal cables to the detectors in order to meet the IEEE-383
specifications for Class 1E equipment and to ensure that the equipment would
continue to operate during an accident. This equipment consisted primarily of
flexible stainless steel hoses to complete the conduits and to isolate the cables from
the confinement air space. Documentation of the purchase of the additional hardware
and the shipment to the Kola NPP is included in Attachment 9. Two radiation
sources called Field Calibrators were supplied to the Kola NPP for the radiation

B7 source and required special

calibration of the detectors. Both contain a Cs
arrangements for delivery. Once again, Matrix International was contracted to
arrange the delivery to Russia. Documentation of the shipping request is included

as Attachment 11.

4b. Reimbursement to Kola for Russian Labor Charges. The Kola NPP incurred

a labor cost for installation of the radiation monitor system of $14,000.00. The
request for reimbursement by DOE was approved by INSP and documentation of the

payment is included as Attachment 10.

4c. Installation. Setup and Calibration of Equipment at Kola NPP. Three trips

to the Kola NPP were made during the installation period to assist the Russians with
setup and calibration of the radiation detectors. It was deemed to be essential to “see
with our own eyes” in order to accurately understand the needs of the Russians and
the problems that they were encountering during the installation, also to provide
solutions for these problems and to train them in the operation and calibration of the
radiation monitor system in order to guarantee that it would function properly and
that they would be able to service it. The three Foreign Travel Trip Reports for G.

A. Greene are attached as Attachments 2-4. Attachment 4 contains the detailed



records of the electronic calibrations for all four detectors (Victoreen form TP876A-
1-108) which were performed in the control room of Kola Unit 2 on June 25, 1997.
All the electronic units were set to the factory specifications as specified in the

ced ag a trainino gegsion
S€d as a training session

for the Kola engineers who were going to be responsible for operating and
maintaining the system. After the electronic calibrations were completed, the
radiation calibrations were performed with the field calibrators. The results of these
calibrations are listed in Attachment 4, immediately following the electronic
calibration records. The radiation calibrations verified that all four detectors were

functioning properly and within preestablished factory tolerances. The installation

was successful and all four detectors were operational and in service.

There are eleven attachments to this report. These attachments constitute the historical
sequence of events of this project from the‘development of the specifications and the issuance of the
RFP, through the award of the contract to Victoreen, Inc. based upon their proposal, to the shipment
of the system to Russia, and finally the installation, setup and calibration in the Kola NPP Unit 2.
In the event that it is decided to install a similar system in another Russian reactor confinement, this

report would serve as a useful guide to the project managers. Documentation of the unanticipated
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INSP Project Work Plan, WBS Number 1.2.2.6,
“Kola Post Accident Radiation Monitors”



Project Work Plan

1. Project Title:

2. Responsible Contractor:

3. Responsible Individual:
4. Budget Target:

5. Host Organization(s)/
Primary Contacts:

6. Technical Objective:

Date: 10/8/97

Rev. No.:1
WBS Number: 1.2.2.6

Kola Post Accident Radiation Monitors
Brookhaven National Laboratory
James G. Guppy

$480K

Kola NPP

Provide a reliable indication that an accident has occurred and give indication of the seriousness
of the accident by means of high-range monitoring the radiation level of the confinement

atmosphere.

7. Scope

Two trains of safety grade (Class 1E) equipment conforming to requirements of US Regulatory
Guide 1.97 will be provided for Kola Unit 2. Each train will have two high-range detector
channels. The systems consist of:

- high-range detectors (2 per train)

- signal processing unit

- local display capability

- Control Room control board having: display, recorder and alarm annunciator
- interconnecting cabling

8. Description of Activities

a. Develop Requirements and Technical Specifications for Equipment (Completed)

An investigation was performed by Ebasco to address fast-track procurement of the
equipment. The following was produced:

- Draft equipment specification

-]



Project Work Plan

- Suggested bidders list
- Options list
- Vendor technical information
The draft specification was based, in part, on a visit to the Kola NPP.
. Prepare Request for Proposals (RFP's) and Determine Potential Bidders (Completed)

Brookhaven performed additional research, finalized the technical specifications and
prepared the RFP package.

Issue RFP's and Receive Bids (Completed)

The Post-Accident High-Range Confinement Radiation Monitoring System RFP was
issued by BNL. Two bids were received.

. Evaluate Bids and Award Contract for Equipment Supply (Completed)

Bids were evaluated and a recommendation for supply of the Radiation Monitoring
System was formulated. Award of the contract was made by BNL to Victoreen.

Oversee Equipment Vendor Contract During Procurement (Completed)

Activities included: acquire vendor drawings, address issues, acquire any additional

design information from the Kola NPP, forward equipment vendor information to the
NPP.

Negotiate Contract for Installation (Completed)

Installation will be done by the vendor, Victoreen Inc. A contract for this work has been
negotiated by BNL with the vendor.

. Witness Equipment Testing (Completed)
Shop testing and calibration was performed by the equipment vendor. BNL personnel
witnessed this testing. BNL accepted the equipment on the basis of this demonstration

and authorized payment to Victoreen in the amount of the equipment and translation of
the manuals. Payment to the vendor has been made.

. Ship Equipment to Plant Site (Completed)
Victoreen and BNL will coordinate shipment of the equipment to Helsinki, Finland.

-2-



Project Work Plan

Once customs arrangements are completed, the equipment will be shipped from Helsinki
to the Kola plant site in Russia. (equipment was dispatched to Helsinki in January 1996.

Prediction of the time required to accomplish customs clearance to the plant is unreliable
at this time).

Installation and Training Sessions at Kola NPP

Three trips to the Kola plant by a representative from the equipment vendor and by BNL
will be organized. BNL will oversee that training (installation, startup, operation) and
user documentation is provided to the Kola NPP personnel by Victoreen. These trips
will take place (1) at the beginning of installation, (2) during installation for inspection,
and (3) at the end of the installation for calibration and setup.

Engineering Support

BNL will. estimate the materials and supplies needed to complete the installation, procure
said materials, and ship to KOLA NPP.

. Prepare Project Work Plan and Perform Project Reporting

The Project Work Plan will provide the following information:

- scope of the project - deliverables

- responsibilities - schedule milestones

- organizations involved - budget details

- description of major activities - host country contribution

Tracking and reporting on status of project activities; accomplishments, budget &
schedule performance, and identification of problems will be done by BNL.

Prepare Project Close-Out Plan

This plan will document the approach and activities for project closure. The equipment
installation at the Kola plant will be inspected and confirmed. The steps necessary for
closure will be determined, and approval by the DOE will be included. The plan will
develop a punch-list of remaining items that the project should address before closure.
Experience and comments from the Kola plant staff will be acquired and included.

. Prepare Final Report

This report will provide a discussion of the history of the project, lessons learned and
recommendations for potential future involvement, if any. A qualitative benefit/cost

-3-



analysis will be generated. Based on Kola plant recommendations and evaluation of
project benefits, DOE approval may be sought for supplying identical equipment to
additional plant sites.

9. Deliverables:

RFP for Radiation Monitoring System

Contract for Equipment Supply

Contract for Installation (BNL & PNL)

Equipment Delivery to Kola, Installation and Training for NPP Workers
Project Work Plan

Project Close-out Plan

E:nn‘ D ac et
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10. Project Schedule Milestones:

1. RFP for Radiation Monitoring System 08 JUL 94
2. Contract for Equipment Supply 05 MAY 95
3. Contract for Installation 30 0CT 95
4. Equipment Delivery to Helsinki 01 APR 96
5. Equipment Delivery to Kola 15 MAY 96
6. Begin Installation & Training for 01 JUNE 96
NPP Workers
7. Inspection of Rad Monitors System 15 OCT 96
8. Final Calibration and Setup at Kola 20 JUNE 97
9. Procure and Ship Additional 01 SEP 97
Engineering Material and Supplies
for Installation
10.  Project Close-out Plan 31 OCT 97
11.  Final Report 31 DEC 97

See attached Gantt chart.

11. Period of Performance:

November 1, 1993 through December 31, 1997.
12. Time-phased Budget:

See attached spreadsheet.



Project Work Plan

13. Partner Country Contribution:
For this project, the partner country (Russia) contribution is in the form of:

Preparation for and participation in technical and planning meetings
Assessment of suggested equipment

Work for providing design information

Receipt of training

Evaluation of equipment supplied

bl ol S

The estimated value of the partner country contribution is:
40 mandays of engineering effort valued at:
40 x 8 x $100/hr = $32,000.

14. Notes:

Initial project definition work for this project was done under WBS #3.3.5, Russian Safety
Systems EWG Support (RBMK & VVER) (BNL #2.1.2.1).
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)st Estimate Kola Radiation Monitors
_/dBS 1.2.2.6
Period of Performance November 1993 to December 1997

|
Staffmonths Labor $
Cost Element FY98 FY96 FY98 Total
Labor
Sub-total Labor 2.5 $34,495 $34,495
BNL Travel
Destination # of trips | # of Days |# People| Per Diem Transp Handling G&A Total

Sub-total Domestic 0 0 0 $0 $0 $0 $0 $0
Sub-total Foreign 0 0 0 $0 $0 $0 $0 $0
Sub-total Travel 0 0 0 $0 $0 $0 $0 $0
Contracts/Equipment Contracts BNL OH Total
Victoreen Install/Calibrate $11,700 $2,189.07 $13,889
Victoreen -Travel/Misc. $5,304 $992.38 $6,296

are Parts $2,647 $1,130.53 $3,778

ib-total Equipment $19,651 A $0 $4,312 $23,963
Actual Cost to Date thru 8/30/97 $420,731
MPO Processing $1,210
Total Estimated Costs $480,398

10/8/97 12261.xs
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ATTACHMENT 2

Foreign Travel Trip Report for G.A. Greene,
May 24-30, 1996 (DOE Trip No. 9603507)



DOE Trip No. 9603507

U Aldﬂbon UI'GCHC lVleﬂdﬂlCdl gi‘neer
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 Tnp'

The € purpose of the trip is to lend technical support and consultmg to the staff at the Kola
JNJ.’J‘.’ lﬂ T.DEII' mtegrcuea reactor sarety program. .uurmg me Iﬂp, a ’Wamu(fwn OI me l\Old UIllI 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 manacement concerning their need for additional aid in the form of similar

AVANS VViLAL vidw AWV aaa tHVAAVIL LRNILLL IS MAINAL SI0UR AV QRRRALIRLAGL QA% AR sAdv AR L slldkel

hardware for the upgrade of Unit 1, which goes into an outage on July 1, 1996. A review of the
installation of the confinement radiation detectors was held and the project status was discussed.
A conference call was scheduled for June 6, 1996 between Kola, BNL, and Victoreen to begin

planning for a return visit to Kola for the final installation of the high level confinement radiation

monitoring system.



Detailed Trip Report

George Greene (BNL) visited the Kola NPP (Unit 2) in Polyarnie Zori, Russia, from May
24-May 30, 1996, to review the current status of the installation of the high-level confinement

radiation monitor svstem. and to witness and narﬂmnmp in the Unit 2 confinement leaktichtness

A8 GLaUaL AAIVRALUE S ST, Shie AU WWalLIL S Qi G2 LA P GRT 2l LR AL & DVLNRRINERS AVERNIE LSS

tests that were planned for May 28-30.

The four radiation monitors have been installed in the Kola Unit 2 confinement on the
steam generator level in the vicinity of two steam generators and two primary coolant loops. The
four sets of in-confinement power and signal cables have been pulled through steel conduits and
have been passed through the confinement penetrations into the reactor building (ex-
confinement). At the request of the Kola management, an additional 1000 feet of RG59 coaxial

cable has been added to the shxpment of the two field calibrators; this cable is needed to ¢ plete
A sprieitoy thn rand~iit Adavirag and tha ramnta Aianlac ANAnterier Yortasamndiment 1o crnnliiom

4+l
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progress on shipping this material by air to Moscow and then by truck to Kola.

The confinement leaktightness testing began on May 26 and continued until May 28. The
details of the test procedures are contained in a Kola test protocol document, a copy of which was
supplied. The results of the testing were faxed to BNL in a summary report. Both documents are

on ﬂle at BNL. A short summary of the tests follows. The first part of the leaktightness testing
involved an under pf%SSuﬁZE‘ttx(‘Jn test in which a vacuum was puucd on the confinement of 226
mm H,O by operation of the confinement ventilation fans, resulting in an in-flow of air through
defects in the confinement boundary. During the under pressure test, personnel entered the
confinement and examined the boundaries for leaks. These were marked and later repaired with
sealant material, after the ventilation system had been sealed off to measure the time for the
confinement to return to ambient pressure. Next, the overpressurization test was performed. A
positive pressure was established in the confinement by operation of a compressor, and the
resulting pressure in the confinement was measured. Leakage sites were again located and, at the
end of the pressurization test, the leakage rate was determined (after the compressor had been
shut down) by measuring the time for the confinement to bleed down to the ambient pressure (ie.,

P = 0).

The Kola summary report indicates that during the 1994 outage the Unit 2 confinement
had been able to be pressurized to 70 mm H,0 and exhibited a leak rate of 4950 vol%/day

Awvravar dorin g the 100Q4 tagte tho ~anfinameant swag ahla ha neagaiirirad 4 2778 ‘T M nnnd

HUWCVCI uUul llls LG 177V LCOLY, lllC conmnnement was aoic LU UL Pl COOULILCU WV L 70 Min ] 12U alll
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 plant intends to repair prior to startup on June 7,
1996. The reported leak rate was measured with these known defects yet unrepaired, hence the
leakage at startup should be less than reported above. The Kola staff indicated that they were

nranarad tn continne ta inorade the [Tnit 2 canfinamant tn flirthar radiies tha laalbnga and that
pPivpaivu LU VULILIIIUDG LU Upsiaut UIv UHIL & VUTHHICHIUHL LU LU IV 10UULL Ui ICanagy, alid tnat

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 Testing 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 for G.A. Greene,
October 11-19, 1996 (DOE Trip No. 9606937)



DOE Trip No. 9606937

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 Piant, Polyarnie Zori, Russia

Statement of Purpose of Trip:

The purpose of the trip is to complete the installation of the confinement high-level
radiation monitoring system and to bring the system on line. In addition, the status of 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

nnmnﬂahnn of 1S standards for confinement radiation monitorine. and the contract wi
npL nimement ragiation momtoring, Wit

installation of the radiation monitoring system.

thK

ﬂ or
1 X013 Iof

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

datoctnr 117"“!\]'\ we hn]:oun isa rncnh n{" damage to the detector connector during hookun l“r the
Wwivwiuvi YYa AWV i Vi GQinanv Lilw Wwiww WAL Hiilig MVVLLULL U LAE!

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 monitoring system. An update was given on the
leaktightness work for Units 1 and 2. The status of the installation of the emergency backup

batteries and the schedule for completion of the installation were discussed. A request for manual
controls for two of the isolation valves was received for consideration. The translation diskettes

A/l iaSaeNia Qeaad,

of the manual for the radiation monitoring system were delivered, the US standards for
confinement radiation monitoring 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

hioh-level confinement radiation mnmtnrmg system in Kola Unit 2. Non-standard connections

ALHITITVOL LULLLLRINRIN taliaivi il

four detectors. The power and blglldl cables were terminated in a temporary rack in the reactor
control room along with the wires from the four remote alarming-indicators. Only two of the four
detectors were installed in the confinement, therefore we were only able to work on two
detectors. One train of two detectors was wired to the readouts, a recorder, and two remote
indicators; Kola 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.

us 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

Attachmant 1) A fnfol nf fika adAdi+ al dafarte hava ha idantifiad fAr n A tha
Latvaviiiiiviie 1 ). o~ vial UL lllt\«\all “UUILIUIIQI uuuv\/to navs U\'\/ll lu\illllll\fu lUl \/UIIUULIUII U\all llls lllC

next scheduled outage. As for Unit 1 which is presently on an outage, 80% of the planned work
on jeaktightness 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

ractart nf T Tnif 1
WOl L Vi Ul 1,



Appendix

Itinerary:
October 11, 1996 Depart New York JFK
October 12 Arrive Polyarnie Zori, Russia
October 13-17 Install Radiation Monitor System and
Discuss Status of INSP Projects at Kola
October 18 Depart Polyarnie Zori, Russia; Official Stop
Over in Oslo
October 19 Arrive New York JFK
People Contacted:
Gennady Paradnikov Head of Setup, Testing, and Startup Department
Sergey Gorelikhin Deputy Head of Adjustment and Startup Department
Leonid Popruzhko Engineer-in-Charge of Radiation Monitor Installation
Tatiana Petkevich Chief of Localizing Systems Laboratory
Alexander Simeonov Deputy Chief of the Electrical Department
Marina Kasakova Kola Interpreter

Literature Acquired:

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

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

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



ATTACHMENT 4

Foreign Travel Trip Report for G.A. Greene,
June 22-29, 1997 (DOE Trip No. 9704154),
Including Field Calibration Records for the
Radiation Monitors



DOE Trip No. 9704154
SUMMARY
FOREIGN TRAVEL TRIP REPORT

George Alanson Greene, Mechanical Engineer
516-344-2296
Department of Advanced Technology
Building 820M
BROOKHAVEN NATIONAL LABORATORY
P. O. Box 5000
Upton, NY 11973-5000

July 1, 1997

Dates of Trip: June 22-29, 1997
Destination: Kola Nuclear Power Plant, Polyarnie Zori, Russia

Statement of Purpose of Trip:

The purpose of the trip is to complete the installation and calibration of the confinement
high-level radiation monitoring system and to conduct training of Kola NPP staff in the use,
maintenance, and calibration of the system.

Abstract:

All four radiation monitors were installed in the Kola NPP confinement and all electrical
connections to the readout devices in the Unit 2 control room and to the remote indicators were
completed. All four detector systems are operational and have been calibrated, both electronically
and by response to an external radiation source. The $14000.00 payment to Kola NPP has been
straightened out; the money was found in the Apatitty Bank in Murmansk, deposited in the wrong
account. The status of the emergency backup batteries, the confinement isolation valves, and the
leaktightness project were discussed. The installation of two manual isolation valves will
complete that project. The emergency backup batteries are installed and that project is complete.
The leaktightness activities are finished and that project is complete. Modifications to detector
power and signal cables for the radiation monitors inside the Unit 2 confinement will be required
prior to the end of the Unit 2 outage. Completion of these modifications will complete the
Confinement High-Level Radiation Monitor System project.



Detailed Trip Report

BNL and Victoreen representatives visited the Kola NPP (June 22-29, 1997) to complete
the final installation of the high-level confinement radiation monitoring system in Kola Unit 2.
Upon arrival, a walkdown was conducted of the entire radiation monitor system, from the
detectors in the confinement to the electronic modules which were mounted in the control room.
The entire system consisting of four detectors (in confinement), four readouts and two strip chart
recorders (in the main control room), four remote alarming-indicators (in the instrumentation
control room), and power and signal cables from the detectors to the electronic readout modules
to the remote alarming indicators were installed and operating. The Kola NPP engineers
demonstrated that they were intimately familiar with the hardware and had studied the system
manual thoroughly. Therefore, it was decided to conduct training of the Kola NPP engineers
simultaneously with the calibration of the four detector channels in the control room.

The electronic channels for each of the four radiation detectors were painstakingly
calibrated by the field service engineer from Victoreen with the electronic current generator that
was supplied by Victoreen with the equipment. The test and calibration procedures that were
followed were identical to those contained in Victoreen Test Procedure TP876A-1-108 Rev C, a
copy of which may be found in the system manual which was supplied to Kola NPP along with
the hardware. Kola supplied a frequency meter and a regulated power supply for the calibrations.
The Kola engineers now have all the equipment required to perform these calibrations without any
assistance. Each channel was completely recalibrated according to the factory procedures and
each was verified to be operating within specifications. The two Kola engineers appeared to be
familiar with each step in the procedure and participated hands-on. At the request of the Kola
NPP supervisor, the alarm set points were set at 2 R/hr and 10 R/hr.  Following the electronic
calibrations, each detector was subjected to a source check with the field calibrator that was
supplied with the hardware, which contains a 25 mCi source of *’Cs. It was calculated that the
source (field calibrator 133) had decayed from 7.7 R/hr to 7.4 R/hr since it had been factory
calibrated at Victoreen 1.75 years earlier. The results of the source calibration are listed below:

Detector 877-1, S/N 487: 7.0 R/hr on Readout 876A-1-M4, S/N 101; 7.0 R/hr on recorder
Detector 877-1, S/N 483: 6.8 R/hr on Readout 876A-1-M4, S/N 102; 7.0 R/hr on recorder
Detector 877-1, S/N 490: 7.0 R/hr on Readout 876A-1-M4, S/N 104; 7.2 R/hr on recorder
Detector 877-1, S/N 485: 7.5 R/hr on Readout 876A-1-M4, S/N 103; 7.5 R/hr on recorder

When these four channels were bench calibrated at Victoreen on 9/13/95, they had read 7.5, 7.4,
7.5, and 7.5 R/hr, respectively, which is in excellent agreement with the current calibrations and
within the specified accuracy of #10%. I am fully confident that the system is installed and
functioning properly, and that the Kola NPP engineers are qualified to calibrate and service it.

The installation of the power and signal cables to the detectors in the confinement was
found to be inadequate and it was decided to supply the Kola NPP with additional flexible hoses
to improve this deficiency prior to the end of the current outage. Kola will construct four pull
boxes which, when installed along with the stainless steel flexible hoses, will bring the wiring up
to desired standards. The required hardware is being purchased and will be shipped soon. Kola
will supply the labor at no expense to the US. Completion of these minor alterations in the wiring
will result in a fully-installed and operational system and the project will be completed.



Itinerary:

June 22, 1997

June 23
June 24-27

June 28
June 29
People Contacted:
Sergey Gorelikhin
Leonid Popruzhko
- Marina Kasakova
Victor Starosek

Gennady Tshelkunov

Literature Acquired:

Appendix

Depart New York JFK

Arrive Polyarnie Zori, Russia

Install and Calibrate the Radiation Monitor

System and Conduct Training of Kola NPP

Personnel

Depart Polyarnie Zori, Russia; Official Stop
Over in Helsinki

Arrive New York JFK

Deputy Head of Adjustment and Startup Department
Engineer-in-Charge of Radiation Monitor Installation
Kola NPP Interpreter

Kola NPP Engineer

Kola NPP Engineer

1. Diagrams of the Kola NPP Unit 2 confinement floor plans indicating the locations of
the four radiation detectors. (3 pages)

2. Copies of the Calibration Data Sheets for each of the four detectors. (32 pages)

3. Copy of the Radiation Calibration for each of the four detectors. (1page)
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ATTACHMENT 2

‘- VICTOREEN, INC.
- TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

. AREA MONITOR
. CUSTOMER: N/A
DOCUMENT: TP876A-1-108 REV. C

k\ \ A CALIBRATION DATA SHEET PAGE 1 OF 8
~NahnNL

MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR

5.1 PRELIMINARY INFORMATION

P.O. # S.0. #
Customer
876A-1 Serial No. /ol 877-1 Serial No. 4%

Data is: "AS-FOUND" / “AS-LEFT"™ / “INITIAL" (circle one only)
Digital Voltmeter Model A0 (004 sIN WIS ]
Calibration Due Date /O /Y 1 ?7
~ulti-function Counter Model ‘ﬁ L{ 3 '(93 S/N % Ao /fs’q
Calibration Due Date _57 2/ < {5/
Precision Current Source Model _8_71:[[__ S/N / 47 Q

Calibration Bwe¢ Date G / J Q / ‘?f

5.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST

5.2.1 Mechanical Zero at 1R/hr \'ILS lyes)
5.2.2 One Hour Warm-up Completed \}I. 3 (yes)
5.2.3 AC Supply Voltage 1204 (120 £ 2.4 VAC)

tp/d#22/876a1108.doc 29
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VICTOREEN, INC.
TITLE:

CUSTOMER: N/A

faYal BV =4 Vin o™

=™ TRAOATI/AA a4 ann
UUJLUNIVIENIT . IFO/OA-I1-1UD

TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

PAGE 2 OF 8

876A-1 Serial No. /o

"AS-FOUND" / "AS-LEFT"™ / "INITIAL"

877-1 Serial No.

4y 7

(circle one only)

o

Adjustabie Suppiy Voitage :0

Minimum Load T Full Load Test Desired
Conn B 2 7 _£ 9D Cean B 2 18 \/njltamaTalaranaa
Gtcp [ Y Y § -l o \JIUP o edon. I WJ 'UILUHGI ITwiIici@Alivwe
J13.6¥ 23,3 +24 + 3.0 volts
23. 0% 2.3 1 +24 + 3.0 volts
<~/ 937 < /9.c\ -21 £ 2.0 volts
- 16, O - 1. CO -10 £ 0.01 volts
5.2.11 /A/L 6; JA{« er‘( +15 = 0.2 volts
5.2.12 10/ 17 1] 4 G +14.3 + 0.3 volts
[T /17: 61
5.2.13 /,’,'__7_,@ (J',A__-z,_;,) +6.2 + 0.001 volts
5.2.14 $e¢.] ARTSY +506 + 10 volts
5.2.15 Lamps illuminated ¢ 5 (yes)
5.3 R CIRCUIT CALIBRATION AND LINEARITY VERIFICATION

(+5 x 0.5 voits)

Short-Circuit Current  A/(A (13 £ 3.0 mA)

). 571
—_——

{+2.571

= 0.001 v

It

~in

s)

5.3.9 Range Switch Actual Meter Desired ivVieter
Position Response ‘Response/Tolerance
1-10E3 R/hr ). 1.00E3 _O__NW 1.00E3 + 1-1/2 NW
10-10€E4 R/hr 1.00E3 _O NWwW 1.00E3 = 1-1/2 NW
10E2-10E5 R/hr 1.00E3 _Q NW 1.00E3 = 1-1/2 NW
10E3-10E6 R/hr 1.00E3 _° Nw 1.00E3 £ 1-1/2 NW

tp/d#22/876a1108.doc



- VICTOREEN, IiNC.
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR
CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C
| PAGE 3 OF 8
P.O. # 876A-1 Serial No. 16 (
S.0. # 877-1 Serial No Ll 37
Data is "AS-FOUND" / "AS-LEFT™ / "INITIAL" - {circle one only)
5.3.10 Meter Down-scale on 10E4-10E7 Range? g’_ s (yes)
5.3.11 Meter reading 1.0E3 R/hr on RED scale? _ﬁgz ’¢ (yés) -

5.4 ALERT AND HIGH ALARM SETPOINT SPAN VERIFICATION

4 AI--‘ Al—__— mmen ol it o W 4 AETY
] ALCIL Alalill Lali aUjustL 1o~ 1.UL/

4
n

Alert Alarm can adjust to minimum 1 R/hr ¥ ) (yes)
5.4.2 High Alarm can adjust to > 1.0E7 R/hr E}C) (yes)

High Alarm can adjust to minimum 1 R/hr. S{ES (yes)

5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION

5.5.7 Zero Adjustment/R304 &.000 v (0 £ 0.01 volts)

5 B 11 Currant Canrra Niitnart I A (1 4 D1 uA)d
o LI widli WiiL WWUl v Uulpu‘ ‘ A L= 7 a0 T W J e w3 WSy

5.5.12 Zero Adjustment/R306 0.%0¢ __ v (0 = 0.002 volts)
' ‘

5.5.13 Current Source Output [ 00 nA {1 £ 0.01 nA)

5.5.14 Scale Factor Adj./R308 K. J/ ( v (2.571 £ 0.003 volts)

5.5.15 Current Source Output ). O pA (1 £ 0.1 pA)

5.5.16 Offset Adjustment/R309 S .()g v (6.1 = 0.1 volts)

-—b

w

tp/d#22/876a1108.doc



VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

CUSTOMER: N/A

DOCUMENT: TPB76A-1-108 REV. C
PAGE 4 OF 8
I.n /
P.O. # B876A-1 Serial No. UL
PRI Y
S.0. # 877-1SerialNo. 10/
Data is: "AS-FOUND" / "AS-LEFT™ / "INITIAL" (circle one only)

5.6 ALERT AND HIGH ALARM TRIP ACCURACY, LATCH AND RESET

Step Alert Alarm High Alarm Response/Tolerance
Number Steps 5.6.4 -9 Step 5.6.13
- o, i — 2 a [ ~ Tt s melle el . ",{
5.6.4 NeT l[!/)nu( Ay, //rﬁ/’ ,; NOT TRIPPED yjo
5.6.5 / 1 .Y R/hr [, 20y o R/hr > 15‘!3/<1.527"th!'
A0 Ko iz

5.6.6 Q:ggié,! e 0;;,,_ /ch'ﬂ_g;r "DOES NOT RESET"

§.6.7 |{Voe ad Al | Orey NeT #s.7T° | "DOES NOT RESET"

5.6.8 MA& N: . Alan £ A5 "ALARM RESETS"
5.6.9 ’Jl/q(/uq R/ | [L[§x sot{  Rirj > 1.09/< 1.27,R/hr
)(104

5.7 DETECTOR EQUIVALENT CURRENT CALIBRATION
750.8Y

5.7.2 Datais : FOR877-1 S/N L[X7 w/ 225 nA (AVG. A/R/hr)

Determined on 7S~/ S/ /?5

or : NO DETECTOR SUPPLIED/700 nA AVE. USED
‘ NOTE
N/A is entered in blanks if no detector is supplied.

5.7.3 R503 Adjustment _ 3 HJY v (3.428 + 0.001 volts)

(4]
€0
m
-~

5.8.8 Peak Ramp Voltage aﬁ v (2.57 = 0.01 voits)

tp/d#22/87631108.doc 32




" VICTOREEN, INC. ‘

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
- AREA MONITOR
CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C
PAGE 5 OF 8
P.O. # 876A-1 Serial No.___ 10 {
S.0. # 877-1 Serial No. Hg7
Data is: "AS-FOUND"™ / "AS-LEFT" / "lNlTlAl:" (circle one only)

3 )
5.8.9 Panel Meter Indication Z ¥ ]O R/hr (1.0E3 R/hr)
5.8.11 ECS Cycle Interval )_l[nm 21‘ minutes (> 15.4/< 18.8 min.}’

i e _
5.8.12 Threshold Voltage _c&:Lﬁ v (2.48 volts)

Pane! Meter Indication ?ED R/hr (800 R/hr)

5.8.14 "Safe/Fail" Lamp illuminated? ;f_J;C (yes)
y C
DVM Indication _], Y F  vi2.48 voits)

5.8.15 DVM Indication,_ 447 v (2.47 volts)

"Safe/Fail" Lamp extinguished SF(/ 3 (yes)
5.8.16 DVM Indication _J.4 Y v (2.48 voits)

*Safe/Fail" Lamp illuminated \ FfS (yes)

5.8.17 DVM Indication Qzéﬂ v {2.57 = 0.01 volts)

Panel Meter Indication _ ’ ( )UQ R/hr (1000 R/hr)

tp/d#22/876a1108.doc 33



VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

CUSTOMER: N/A

OOCUMENT: TP876A-1-108 REV. C
PAGE 6 OF 8
P.O. # 876A-1 Serial No.__ /0 |
S.0. # 877-1 Serial No. __ 4%/
Data is: "AS-FOUND" / "AS-LEFT™ / "INITIAL" (circie one only)
5.9 RECORDER OUTPUT LINEARITY
Meter Meter Range Measured Desired
Reading Sw. Position Output Voltage/Tolerance
10 R/hr 1- 10 E3 R/hr ¢ |44
1.0E2 R/hr | 1 - 10 E3 R/hr 8.y
1.0E3 R/hr 10 - 10 E4 R/hr hl «LUQ
1.0E4RMr  [10E2-10E5Rr | p 5L
1.0E5 R/hr |10 E3-10E6 RN | 4,72
1.0E6 R/hr 10 E4-10 E7 R/hr Q ,Yj?
1.0E7 R/hr 10 E4-10E7 R/nr | .0 | v
5.10 COMPUTER OUTPUT LINEARITY
Meter Meter Range Measured Desired
Reading Sw. Position Output Voltage/Tolerance
10 R/hr 1-10 E3 R/hr A. 710
1.0E2R/mr | 1-10E3R/hr /. 4/9

1.0E3R/hr | 10- 10 E4 R/hr 11y
1.0E4 R/hr | 10E2-10ES R/hr | 7 /]
1.0E5 R/hr |10 E3-10E6R/Mr | 3§71
1.0E6 R/hr | 10 E4-10E7 R/ivr | o %)
1.07Rhr | 10E4-10E7 Rir | S 00S

tp/d#22/876a1108.doc 34



" VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

. AREA MONITOR
CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C
| PAGE 7 OF 8
P.O. # 876A-1 Serial No.___10 |
S.0. # 877-1 Serial No. ___ 4%
Data is: "AS-FOUND" / "AS-LEFT" / :INITIAL" (circle one only)

5.10 RELAY CONTACT RESISTANCE AND LOGIC

5.11.3 Verify : P2-A TO P2-B RESISTANCE < 1 OHM
: P2-E TO P2-F RESISTANCE < 1 OHM

P2-H TO P2-J RESISTANCE < 1 OHM

P2-K TO P2-l. RESISTANCE < 1 OHM

P2-P TO P2-R RESISTANCE < 1 OHM

P2-T TO P2-U RESISTANCE < 1 OHM

5.11.4 Verify = P2-B TO P2-C RESISTANCE > 20 MEG
: P2-D TO P2-E RESISTANCE > 20 MEG

P2-G TO P2-H RESISTANCE > 20 MEG
P2-L TO P2-M RESISTANCE > 20 MEG

P2-N TO P2-P RESISTANCE > 20 MEG
P2-S TO P2-T RESISTANCE > 20 MEG

5.11.7 Verify : P2-B TO P2-C RESISTANCE < 1 OHM
: P2-D TO P2-E RESISTANCE < 1 OHM

P2-G TO P2-H RESISTANCE < 1 OHM

P2-L TO P2-M RESISTANCE < 1 OHM

P2-N TO P2-P RESISTANCE < 1 OHM

P2-S TO P2-T RESISTANCE < 1 OHM

5.11.8 Verify : P2-A TO P2-B RESISTANCE > 20 MEG
: P2-E TO P2-F RESISTANCE > 20 MEG

P2-H TO P2-J RESISTANCE > 20 MEG

P2-K TO P2-L RESISTANCE > 20 MEG

P2-P TO P2-R RESISTANCE > 20 MEG

P2-T TO P2-U RESISTANCE > 20 MEG
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VICTOREEN, INC.
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR
CUSTOMER: N/A

JOCUMENT: TP876A-1-108 REV. C
PAGE 8 OF 8

P.O. # 876A-1 Serial No.___/Q/

S.0. # 877-1 Seriai No. ___ 4%/

Data is: "AS-FOUND"® / "AS-LEFT" / "INITIAL" (circle one only)

5.12 BACK-UP BATTERY CURRENT DRAIN

5.12.7 Maximum Current @ 24 £+ 0.1 VDC dzq mA (550 £ 50 mA)

Performed by ﬁ//{é;% Date ﬁl _é_ l_‘l'z_z
Q.A. Review by <= d /eM’V Date 27/ 6  TF
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. VICTOREEN, INC.
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

) AREA MONITOR
CUSTOMER: N/A

OCUMENT: TP876A-1-108 REV. C
C_[\QRML 6
CALIBRATION DATA SHEET PAGE 1 OF 8

MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR

5.1 PRELIMINARY INFORMATION

P.O. # S.0. #

Customer

876A-1 Serial No.___}0d, 877-1 Serial No. 483

Data is: "AS-FOUND"™ / "AS-LEFT" / "INITIAL" {circle one only)

Digital Voltmeter Model 30‘00)& | S/N P{Q’]O[f 3
 Calibration Due Date N SWAL

Aulti-function Counter Model %/3{03 SIN_N ol 3

Calibration Due Date A / S~ /4%

Precision Current Source Mode! 8] 5’ -\ S/N | y\c‘

Calibration B Date (Q /&0 / ?S-

5.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST

5.2.1 Mechanical Zero at 1R/hr l,ll S (yes)
5.2.2 One Hour Warm-up Completed (:/Q § (yes)
5.2.3 AC Supply Voltage 12O (120 £ 2.4 VAC)

- .,
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TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C

PAGE 2 OF 8
P.O. # 876A-1 Serial No.___1 0 d
S.0. # 877-1 Serial No. 4%3
Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)
Step Minimum Load Test Full Load Test Desired
Number Step 5.2.7 -5.2.14 Step 5.2.16 Voltage/Tolerance
5.2.7 23, ]0 A3.$9 +24 = 3.0 volts
5.2.8 23,10 12.<4 | +24 £ 3.0vols
5.2.9 ~-149.5) - 190D -21 = 2.0 volts
5.2.10 - 000 TR, -10 = 0.01 volts
5.2.11 S0l )5, ¢l +15 = 0.2 volts
5.2.12 1417 JH.09 +14.3 £ 0.3 volts
5.2.13 4.200 ) +6.2 = 0.001 volts
5.2.14 S01.] So3.7 +506 + 10 volts

5.2.15 Lamps illuminated ﬁ 5 (yes)

5.3 METER CIRCUIT CALIBRATION AND LINEARITY VERIFICATION

5.3.1 Adjustable Supply Voltage _.S-, QU (+5 + 0.5 volts)
Short-Circuit Current A 1& (13 £ 3.0 mA)

5.3.7 Scale Factor Value ,2 572 {(+2.571 = 0.001 volts)

5.3.9 Range Switch Actual Meter Desired Meter
Position Response Response/Tolerance

1-10E3 R/hr | 1.00E3 _0 NW 1.00E3 = 1-1/2 NW
10-10E4 R/hr 1.00E3 _(Q Nw 1.00E3 = 1-1/2 NW
10E2-10E5 R/hr 1.00E3 _C Nw 1.00E3 = 1-1/2 NW
10E3-10E6 R/hr | 1.00E3 _~ NW | 1.00E3 = 1-1/2 NW
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VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

" CUSTOMER: N/A

JOCUMENT: TP876A-1-108 REV. C

PAGE 3 OF 8
P.O. # 876A-1 Serial No.___ 1 03
S.0. # 877;1 Serial No. l‘/jz

Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)

-

5.3.10 Meter Down-scale on 10E4-10E7 Range? %Z by (yes)

5.3.11 Meter reading 1.0E3 R/hr on RED scale? \er ) (yes)

5.4 ALERT AND HIGH ALARM SETPOINT SPAN VERIFICATION

5.4.1 Alert Alarm can adjust to > 1.0E7 R/hr y QS (yes)
; .

Alert Alarm can adjust to minimum 1 R/hr _ Y A (yes)
5.4.2 High Alarm can adjust to > 1.0E7 R/h ye S yes)

High Alarm can adjust to minimum 1 R/hr. 5, {3 {yes)
5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION
5.5.7 Zero Adjustment/R304 _§.C¢O v (0 x 0.01 volts)
5.5.11 Current Source Output l',(},D uA (1 = .01 uA)
5.5.12 Zero Adjustment/R306 _0 .00 v (0 = 0.002 volts)

.00 nA (1 £ 0.01 nA)
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~ -~ — |
Current Source Qutput [

’ —
5.5.16 Offset Adjustment/R309 _ S ‘|7 v (5.1 0.1 volts)
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VICTOREEN, INC.
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR
CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C
| PAGE 4 OF 8

P.O. # 876A-1 Serial No.__ |0 ]

S.0. # 877-1 Serial No. __ 453

Data is: "AS-FOUND" / "AS-LEFT"™ / ™INITIAL" (circle one only)

5.6 ALERT AND HIGH ALARM TRIP ACCURACY, LATCH AND RESET

Step Alert Alarm High Alarm Response/Tolerance
Number Steps 5.6.4-9 Step 5.6.13
5.6.4 | NT Tripnal NoT Trooned "NOT TRIPPED" "
5.6.5 |Jlogd  RNr| o Rr| > 1.13/<1.27%Rihe
5.6.6 | N.os N7 foscT Oses Aot LT “DOES NOT RESET"
5.6.7  INas NoT suT Nees Nt lix© | "DOES NOT RESET"
5.6.8 |Algn DB Nloaoa (G "ALARM RESETS"
569 | |15 o Re| [Txet Rnc| > 1.09/< 1.27,Rihr

X

5.7 DETECTOR EQUIVALENT CURRENT CALIBRATION
$.7.2 Datais : FOR877-1 S/N 433 w/ 7§“L7j{ nA (AVG. A/R/hr)

Determined on Js( / 3 /?3/

or : NO DETECTOR SUPPLIED/700 nA AVE. USED

NOTE
N/A is entered in blanks if no detector is supplied.

5.7.3 R503 Adjustment :’17’27 v (3.428 = 0.001 volts)

5.8 ELECTRONIC CHECK SOURCE (ECS) BOARD CALIBRATION

5.8.3 Counter Period _[Y 52 uS (1953 = 2.0 uS)

5.8.8 Peak Ramp Voltage er? v {2.57 + 0.01 volts)
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VICTOREEN, INC. : '

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

- CUSTOMER: N/A

“OCUMENT: TP876A-1-108 REV. C

) PAGE 5 OF 8
P.O. # 876A-1 Serial No.___ ] 03
S.0. # 877-1 Serial No. L183 -

Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)
5.8.9 Panel Meter Indication _{ m% R/h'r (1.0E3 R/hr)
5.8.11 ECS Cycle Interval | Jwy_lstc, minutes (> 15.4/< 18.8'min.)
5.8.12 Threshold Voltage _az_‘_{z___ v (2.48 volts) g

Panel Meter Indication (00 R/hr (800 R/hr)

5.8.14 "Safe/Fail" Lamp illuminated? ¥f§ (yes)
-
DVM Indication %' Ez & v (2.48 volts)

5.8.15 DVM Indication __J4 ] v (2.47 volts)

"Safe/Fail” Lamp extinguished % pS {yes)
5.8.16 DVM Indication a “‘ﬁ/ v {2.48 volts)

"Safe/Fail” Lamp illuminated ;FQS' (yes)

5.8.17 DVM Indication 13’7 v {2.57 £ 0.01 volts)

Panel Meter Indication _[ COQ R/hr (1000 R/hr)

[N Y
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VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR
CUSTOMER: N/A
DOCUMENT: TP876A-1-108 REV. C
) PAGE 6 OF 8
P.O. # 876A-1 Serial No.
S.0. # 877-1 Serial No. '
Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)
5.9 RECORDER OUTPUT LINEARITY
Meter Meter Range Measured Desired
Reading Sw. Position Output Voltage/Tolerance
10 R/hr 1-10 E3 R/hr O,/L/LI
1.0E2 R/hr 1- 10 E3 R/hr 0 A%
1.0E3 R/hr 10 - 10 E4 R/hr 7. 91¥
1.0E4 R/hr |10 E2-10E5 R/ | . S0
1.0E5 R/hr 10 E3-10E6 R/hr | 1 7/L,/
1.0E6 R/hr |10 E4-10E7 Rivr | @, §5Y
1.0E7 R/hr 10 E4-10 E7 R/hr | oeH
5.10 COMPUTER OUTPUT LINEARITY
Meter Meter Range Measured Desired
Reading Sw. Position Output Voltage/Tolerance
10 R/hr 1-10E3 R/hr 6717
1.0E2 R/hr [ 1-10 E3 R/hr 1. 41%
1.0E3 R/hr " |10 - 10 E4 R/hr J 4
1.0E4 R/hr | 10 E2-10ES R/hr | 7 ¢ 1)
1.0E5 R/hr 10 E3-10E6 R/hr | 3 ¢
1.0E6 R/hr 10 E4-10E7 R/hr | 143
1.0E7 R/hr |10 E4-10E7 Ribr | T €10
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- TITLE:

AREA MONITOR

" CUSTOMER: N/A

TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

JCUMENT: TP876A-1-108 REV. C
PAGE 7 OF 8
P.O. # | 876A-1 Serial No.___10d]
S.0. # 877-1 Seria!l No. 93’3
Data is: "AS-FOUND" / "A&-LEFT" / "INITIAL" {circle one only)
5.10 RELAY CONTACT RESISTANCE AND LOGIC

] lyes)

5.11.3 Verify : P2-A TO P2-B RESISTANCE < 1 OHM
: P2-E TO P2-F RESISTANCE < 1 OHM

(yes)

P2-H TO P2-J RESISTANCE < 1 OHM _
P2-K TO P2-L RESISTANCE < 1 OHM

(yes)
(yes)

P2-P TO P2-R RESISTANCE < 1 OHM
P2-T TO P2-U RESISTANCE < 1 OHM

5.11.4 Verify : P2-B TO P2-C RESISTANCE > 20 MEG
: P2-D TO P2-E RESISTANCE > 20 MEG

P2-G TO P2-H RESISTANCE > 20 MEG

P2-L TO P2-M RESISTANCE > 20 MEG

P2-N TO P2-P RESISTANCE > 20 MEG

P2-S TO P2-T RESISTANCE > 20 MEG

5.11.7 Verify : P2-B TO P2-C RESISTANCE < 1 OHM

il

HI

(yes)
(yes)

(yes)
(yes)
{yes)
(yes)
(yes)
(yes)

,_(yes)

P2-D TO P2-E RESISTANCE < 1 OHM
P2-G TO P2-H RESISTANCE < 1 OHM
P2-L TO P2-M RESISTANCE < 1 OHM

P2-N TO P2-P RESISTANCE < 1 OHM

i

(yes)
{yes)
(yes)

/ !‘I (yes)

P2-S TO P2-T RESISTANCE < 1 OHM

/ (yes)

5.11.8 Verify : P2-A TO P2-B RESISTANCE > 20 MEG
: P2-E TO P2-F RESISTANCE > 20 MEG

P2-H TO P2-J RESISTANCE > 20 MEG

P2-K TO P2-L RESISTANCE > 20 MEG

P2-P TO P2-R RESISTANCE > 20 MEG

P2-T TO P2-U RESISTANCE > 20 MEG
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VICTOREEN, INC. -
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR
CUSTOMER: N/A

YOCUMENT: TP876A-1-108 REV. C
PAGE 8 OF 8

P.O. # 876A-1 Serial No.___ 104

S.0. # 877-1 Serial No. LIX{ _

Data is: "AS-FOUND" / "AS-LEFT" / “INITIAL® (circle one only)

5.12 BACK-UP BATTERY CURRENT DRAIN

5.12.7 Maximum Current @ 24 % 0.1 vDC _AllfY _ma (550 = 50 ma)

Performed by MM B pate 51 ¢ 1 97

Q.A. Review by é% /4//%0( Date ZS"‘l 6 9%
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» VICTOREEN, INC.
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR

CUSTOMER: N/A
JCUMENT: TP876A-1-108 REV.C

chamk C

MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR

CALIBRATION DATA SHEET PAGE 1 OF 8

5.1 PRELIMINARY INFORMATION

P.O. # S.0. #
Customer :
876A-1 Serial No.___|0Y 877-1 Serial No. ___ 190

Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)

Digital Voltmeter Model JOW0A sin_4476153

Calibration Due Date [0 1 A 1 §7

.ulti-function Counter Model 73 'l}’j S/N !V (G '?\faz

Calibration Due Date 12 / 5/ 7%

Precision Current Source Model_ﬁﬁ’_’// S/IN 4 ﬁ

Calibration Bge Date (  / J0 / 95

5.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST

5.2.1 Mechanical Zero at 1R/hr Y A (yes)
5.2.2 Oné Hour Warm-up Completed 4 4 ¢ (yes)
§5.2.3 AC Supply Voltage  120) (120 % 2.4 VAC)

L
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VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C

PAGE 2 OF 8
P.O. # 876A-1 Serial No.__/ (4]
S.0. # 877-1 Serial No. __H 90
Data is: "AS-FOUND" / "AS-LEFT™ / "INITIAL" {circle one only)
Step Minimum Load Test Full Load Test Desired
Number Step 5.2.7 - 5.2.14 Step 5.2.16 Voltage/Tolerance
52.7 . 1344 1219 +24 + 3.0 volts
5.2.8 A 2117 +24 = 3.0 volts
5.2.9 - 9,5 ~4.¢0 -21 = 2.0 volts
5.2.10 —~ 8. Co —10. 00 -10 £ 0.01 volts
5.2.11 is ob ]S 6l +15 + 0.2 volts
5.2.12 j4.153 /4.4 +14.3 £ 0.3 volts
5.2.13 b Jog b. 468 +6.2 + 0.001 volts
5.2.14 49,9 499.% +506 = 10 volts

5.2.15 Lamps illuminated 'y‘g S (yes)

5.3 METER CIRCUIT CALIBRATION AND LINEARITY VERIFICATION

5.3.1 Adjustable Supply Voitage __ 3. 0C  (+5 x 0.5 volts)
Short-Circuit Current ___HN IA (13 £ 3.0 mA)

5.3.7 Scale Factor Value _,§70 (+2.571 = 0.001 voits)
5.3.9 Range Switch Actual Meter Desired Meter
Position Response Response/Tolerance

1-10E3 R/hr |, 1.00E3 _() NW 1.00E3 = 1-1/2 NW
10-10E4 R/hr | 1.00E3 _( NW | 1.00E3 = 1-1/2 NW
10E2-10E5 R/hr | 1.00E3 _(G NW 1.00E3 = 1-1/2 NW
10E3-10E6 R/hr 1.00E3 _Q NwW 1.00E3 = 1-1/2 NW
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1l LE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

* CUSTOMER: N/A

“OCUMENT: TP876A-1-108 REV. C
PAGE 3 OF 8
P.O. # 876A-1 Serial No.____ | 09
5.0. # 877-1 Serial No. 490
Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" {circle one only)

E 2
Jede

5.3.11 Meter reading 1.0E3 R/hr on RED scale? ][ £ S {yes) -
5.4 ALERT AND HIGH ALARM SETPOINT SPAN VERIFICATION
5.4.1 Alert Alarm can adjust to > 1.0E7 R/hr __y2S _ (yes)
Alert Alarm can adjust to minimum 1 R/hr g‘p_ S (yes) . |
5.4.2 High Alarm can adjust to > 1.0E7 R/hr gi‘g S (yes)
High Alarm can adjust to minimﬁm 1R/Mr. _y¢ S (yes)
5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION
5.5.7 Zero Adjustment/R304 _{.QCO v (0 = 0.01 volts)
5.5.11 Current Source Output __/. 00 uA (1 £ .01 uA)
5.5.12 Zero Adjustment/R306 _£.€C 0 v (0 + 0.002 volts)
5.5.13 Cu‘rrent‘Source Output _ l €O nA {1 £ 0.01 nA)

5.5.14 Scale Factor Adj./R308 257 I v {2.571 £ 0.003 voits)

5.5.15 Current Source Output / 0 pA (1 = 0.1 pA)

5.5.16 Offset Adjustment/R309 _S-10___ v (5.1 = 0.1 volts)
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VICTOREEN, INC.
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR
CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C
PAGE 4 OF 8

P.O. # 876A-1 Serial No.___ 187

S.0. # 877-1 Serial No. __ 490

Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only) -

5.6 ALERT AND HIGH ALARM TRIP ACCURACY, LATCH AND RESET

Step Alert Alarm High Alarm Response/Tolerance
Number Steps 5.6.4-9 Step 5.6.13
564 |NT Trppd T Tnpgc[ "NOT TRIPPED" y,o'1
5.6.5 |}i0 xo! R 20 g Rr| > 1.13/<1.27'%Rme
566 |0 NI ol | Dus T Gl | "DOES NOT RESET"
5.6.7  |Nas NI Rl N-cs Mo (sl "DOES NOT RESET"
5.6.8 | Ao sl Npean RS "ALARM RESETS"
5.6.9 | Jigyxped  RMr| [dayet  Rir| > 1.09/< 1.27 Rihr
i
xso™

5.7 DETECTOR EQUIVALENT CURRENT CALIBRATION ~c¢} &
5.7.2 Datais : FOR877-1S/N H90  wrL$Lll A (AVG. A/R/hn)

Determined on ,23/ / 23 / 9:8,

or : NO DETECTOR SUPPLIED/700 nA AVE. USED

NOTE
N/A is entered in blanks if no detector is supplied.
5.7.3 R503 Adjustment 3, Y17 v (3.428 + 0.001 volts)

5.8 ELECTRONIC CHECK SOURCE (ECS) BOARD CALIBRATION

5.8.3 Counter Period |4 SH us (1953 + 2.0 uS)

~
5.8.8 Peak Ramp Voltage 2.3 [ v (2.57 += 0.01 volts)
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VICTOREEN, INC. ’
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMEN
AREA MONITOR

" CUSTOMER: N/A

“OCUMENT: TP876A-1-108 REV.C

PAGE 5 OF 8

P.O. # 876A-1 Serial No.  /0Y

S.0. # 877-1 Serial No. 490

Data is: *AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)
5.8.9 Panel Meter Indication _]000 R/hr (1.0E3 R/hr)

5.8.11 ECS Cycle Interval i Imin 4 Stc._minutes (> 15.4/< 18.8 min.) -
5.8.12 Threshold Voltage JA4Y  vi2.48voits) |
Panel Meter Indication __ b0 R/hr (800 R/hr)

5.8.14 "Safe/Fail” Lamp illuminated? ggg (yes)
DVM indication __ 1.U% v (2.48 voits)

5.8.15 DVM Indication 2."“ v (2.47 volts)

"Safe/Fail” Lamp extinguished 3(5 {yes)
5.8.16 DVM Indication J‘ oy v (2.48 volts)

"Safe/Fail” Lamp illuminated }415 (yes)

5.8.17 DVM indication (;L.S | v (2.67 = 0.01 volts)

Panel Meter Indication _JOOU __R/hr (1000 R/hr)
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TITLE: TEST PROCEDURE FOR 876A-1-108 HiIGH RANGE CONTAINMENT
AREA MONITOR
CUSTOMER: N/A
DOCUMENT: TP876A-1-108 REV. C
PAGE 6 OF 8
P.O. # 876A-1 Serial No.__ 104
S.0. # 877-1 Serial No. 490
Data is: "AS-FOUND"™ / "AS-LEFT" / "INITIAL" (circle one only)

5.9 RECORDER OUTPUT LINEARITY

Meter Meter Range Measured Desired
Reading Sw. Position Output Voltage/Tolerance
10 R/hr 1- 10 E3 R/hr "\“J,,H
1.0E2 R/hr 1-10E3 R/hr N
1.0E3 R/hr 10 - 10 E4 R/hr ¢, (”g’
1.0E4 R/hr 10 E2-10 E5 R/hr f) ‘3"10
1.0€E5 R/hr 10 E3-10 E6 R/hr Q.-'”"i
1.0E6 R/hr 10 E4-10 E7 R/hr Ry %’S-q B
1.0E7 R/hr 10 E4-10 E7 R/hr 1.06Y
5.10 COMPUTER OUTPUT LINEARITY
Meter Meter Range Measured Desired
Reading Sw. Position Output Voltage/Tolerance
10 R/hr 1-10E3 R/hr ¢ 710
1.0E2R/hr | 1-10E3R/hr 1.4
1.0E3 R/hr 10 - 10 E4 R/hr J 142
1.0E4 R/hr 10 E2-10 E5 R/hr 1. MY
1.0E5 R/hr 10 E3-10 E6 R/hr {.87¢
1.0E6 R/hr 10 E4-10 E7 R/hr 41?{
1.0E7 R/hr |10 E4-10E7 R | o)
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_ VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

CUSTOMER: N/A
“OCUMENT: TP876A-1-108 REV. C
PAGE 7 OF 8
P.O. # 876A-1 Serial No.___ 1 0 4
M % BT 4 it n Yen
S.0. # 877-1 Serial No. 1 JU
Data is: *"AS-FOUND™ / "AS-LEFT" / "INITIAL" (circle one only)

5.10 RELAY CONTACT RESISTANCE AND LOGIC

5.11.3 Verify :

5.11.4 Verify :

5.11.7 Verify :

5.11.8 Verify :

tp/d#22/876a1108.doc

P2-A TO P2-B RESISTANCE > 20 MEG (yes)
: P2-E TO P2-F RESISTANCE > 20 MEG {yes)
: P2-H TO P2-J RESISTANCE > 20 MEG (yes)
: P2-K TO P2-L RESISTANCE > 20 MEG ? {yes)

P2-T TO P2-U RESISTANCE < 1 OHM {yes)

P2-B TO P2-C RESISTANCE > 20 MEG (yes)
P2-D TO P2-E RESISTANCE > 20 MEG (yes)
P2-G TO P2-H RESISTANCE > 20 MEG (yes)
P2-L TO P2-M RESISTANCE > 20 MEG {yes)

P2-A TO P2-B RESISTANCE < 1 OHM -{yes)
P2-E TO P2-F RESISTANCE < 1 OHM lyes)
P2-H TO P2-J RESISTANCE < 1 OHM ____lyes)
P2-K TO P2-L RESISTANCE < 1 OHM (yes)
P2-P TO P2-R RESISTANCE < 1 OHM lyes)

P2-N TO P2-P RESISTANCE > 20 MEG (yes)
P2-S TO P2-T RESISTANCE > 20 MEG (yes)

P2-B TO P2-C RESISTANCE < 1 OHM
P2-D TO P2-E RESISTANCE < 1 OHM
P2-G TO P2-H RESISTANCE < 1 OHM

(yes)
(yes)
(yes)

P2-L TO P2-M RESISTANCE < 1 OHM (yes)
P2-N TO P2-P RESISTANCE < 1 OHM < lyes)
P2-S TO P2-T RESISTANCE < 1 OHM s (yes)

—————————r————

{yes)
(yes)

P2-P TO P2-R RESISTANCE > 20 MEG
P2-T TO P2-U RESISTANCE > 20 MEG
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TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR
CUSTOMER: N/A

D70CUMENT: TP876A-1-108 REV. C
PAGE 8 OF 8
P.O. # 876A-1 Serial No.___16“(
S'.'O.-# | 877-1 Serial No. L/?D
Data is: "AS-FOUND" / "AS-LEFT™ / "INITIAL" (circle one only) -

5.12 BACK-UP BATTERY CURRENT DRAIN

5.12.7 Maximum Current @ 24 + 0.1 vDC N /A mA (550 + 50 mA)

y A
Performed by MM Date{ls. ! L / ?7

Q.A. Review by /é% /@’0& Date 251 & | T 7
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« VICTOREEN, INC. 4
* TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
: AREA MONITOR

CUSTOMER: N/A

YOCUMENT: TP876A-1-108 REV. C

Chand D

MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR

CALIBRATION DATA SHEET PAGE 1 OF 8

5.1 PRELIMINARY INFORMATION

P.O. # S.0. #
Customer

. :’
876A-1 Serial No. /03 877-1 Serial No. ___ 455

Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)
Digital Voltmeter Model 00 A sin_Y717015°3

Calibration Due Date |C 7/ JZL/ / ?7

Julti-function Counter Model L{E -(’3 SIN_N(ulX52

Calibration Due Date ) / Sy 1

Precision Current Source Model 5 7%”’/ / S/N / o'(q

Calibration ®me Date (s / ZC [/ 75

5.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST

5.2.1 Mechanical Zero at 1R/hr %LLS {yes)
5.2.2 One Hour Warm-up Completed \;IP S (yes)
5.2.3 AC Supply Voltage ___240 (120 + 2.4 VAC)
.~t§s?; ‘

tp/d#2 2 &76a1 108.doc 29
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TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA RANRNITN

TR BN JIWIINED Ul’\

CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C
PAGE 2 OF 8
P.O. # 876A-1 Serial No.
S.0. # 877-1 Serial No.
Data is: "AS-FOUND"™ / "AS-LEFT"™ / "INITIAL" (circle one only)
Step Minimum Load Test Full Load Test Desired
Number Step 5.2.7 - 5.2.14 Step 5.2.16 Voitage/Toierance
5.2.7 11 Gt 13 11 +24 + 3.0 volts
AL Mo 2 AL

5.2.8 13 &) I3 1¢ +24 x 3.0 volts
5.2.9 - 12219 - 830 -21 £ 2.0 volts
5.2.10 - /U 00 = |« 00 -10 £ 0.01 volts
5.2.11 /50 /.5" 67 +15 x 0.2 voits
5.2.12 1 T Iy 19 +14.3 + 0.3 volts
- e S / 7 L’ l Ldi TV e e Wewd WAIILD
5.2.13 bedo | 6.6 ] +6.2 + 0.001 volts
5.2.14 S03.7 633 +506 = 10 volts

82 18 | amne illkiminatad he S \

adne § W hﬂlll’lﬂ [LIASIRRIIRI-aq— N} yd i

UIT CALIBRATION AND LINEARITY VERIFICATION

(3]
(N
g!
-
mi
X
o
£
Q
c

5.3.1 Adjustable Supply Voltage .99 (+5 + 0.5 volts)
Short-Circuit Current N \5['\\ {13 £ 3.0 mA)

5.3.7 Scale Factor Value . $7] (+2.571 = 0.001 volts)

5.3.9 Range Switch Actual Meter Desired Meter

PP [ o PP G [ P S

Position Response Response/Tolerance

1-10E3R/hr |- 1.003_¢ NW | 1.00E3 £ 1-1/2 NW
10-10E4 R/hr 1.00E3 _{) Nw 1.00E3 + 1-1/2 NW
10E2-10E5 R/hr | 1.0063 _0 Nw | 1.00E3 = 1-1/2 NW
10E3-10E6 R/hr | 1.00E3 _() NW | 1.00E3 + 1-1/2 NW

tp/d#22/876a1108.doc 30
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TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C

PAGE 3 OF 8
P.O. # 876A-1 Serial No.
é.O. # | 877-1 Serial No.

Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)

5.3.10 Meter Down-scale on 10E4-10E7 Range? g S (yes)
5.3.11 Meter readjng 1.0E3 R/hr on RED scale? }‘ES (yes) ‘ .
5.4 ALERT AND HIGH ALARM SETPOINT SPAN VERIFICATION

5.4.1 Alert Alarm can adjust to > 1.0E7 R/hr uesd lyes)

[4]]
Y
N
2
[(e]
oo o
>
o
-~y
3
Q
[+1]
pu
[+1]
[=
v
p=
~
L &
\/
-
(@]
m
~J
oy
&
o 3
-
/tg
;.
[1+]
e

High Alarm can adjust to minimum 1 R/hr. %CS (yes)

5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION
5.5.7 Zero Adjustment/R304 _{.000 v {0 £ 0.01 volts)
5.5.11 Current Source Output __J.QY uA (1 = .01 uA)
5.5.12 Zero Adjustment/R306 __S. CO v (0 + 0.002 volts)

5.5.13 Cu'rrent‘Source Output _ /« 0u nA {1 = 0.01 nA)

3

ff

EE 14 mane 4.570 v (2.571 + 0.003 volts)
Jende 10T fol NIV O [ 1ot 7 1| de WawWwes V/iiug

5.5.15 Current Source Output [' 0 pA (1 £ 0.1 pA}

5.5.16 Offset Adjustment/R309 L0 25 v (51 + 0.1 volts)

tp/d#22/876a1108.doc L



VICTOREEN, INC.
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

AREA MONITOR
CUSTOMER: N/A

DOCUMENT: TP876A-1-108 REV. C
PAGE4 OF 8
P.O. # 876A-1 Serial No.
5.0. # 877-1 Serial No.
Data is: *AS-FOUND" / “AS-LEFT"™ / “INITIAL" {circle one only)

5.6 ALERT AND HIGH ALARM TRIP ACCURACY, LATCH AND RESET

Step Alert Alarm High Alarm Response/Tolerance
Number Steps 5.6.4 -9 Step 5.6.13

o~ - - - - -
564 | ANl inp,;d NG ond NOT TRIPPED™ {13

5.6.5 |30 o RMbr| jloxel  Rmr| > 1.13/<1.27Rime

5.6.6 0. b el Docs Na Bl "DOES NOT RESET"
5.6.7 |0 N Dol 10y Nt Uo{ | "DOES NOT RESET"
5.6.8 | Al Qs Al (53T "ALARM RESETS"
5.6.9 [5G ted  Riel figxje! R} > 1.09/< 1.27 R/t
o™

5.7 DETECTOR EQUIVALENT CURRENT CALIBRATION

57.2 Datais : FOR8I7-1SN I w 79§ na 1ave. ARmn

Determined on 113’ / 8/ / 9‘(

or : NO DETECTOR SUPPLIED/700 nA AVE. USED

NOTE
N/A is entered in blanks if no detector is supplied.

5.7.3 RS503 Adjustment _3.43% v (3.428 £ 0.001 volts)

5.8 ELECTRONIC CHECK SOURCE (ECS) BOARD CALIBRATION

5.8.3 Counter Period _[ 757 uS (1953 2.0 us)
5.8.8 Peak Ramp Voltage 2.57 %}_&}7 + 0.01 volts)

tp/d#22/876a1108.doc
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- VICTOREEN, INC. :
TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT

TITLE:

" CUSTOMER:
ICUMENT:

P.O. #

AREA MONITOR
N/A
TP876A-1-108 REV. C

876A-1 Serial No.

PAGE 5 OF 8

S.0. #

877-1 Serial No.

Data is: "AS-FOUND" / "AS-LEFT" / "INITIAL"

5.8.9
5.8.11

5.8.12

5.8.14

5.8.15

5.8.16

5.8.17

Panel Meter Indication _[C0O R/hr {1.0E3 R/hr)

(circle one only)

ECS Cycle Interval / Zatjn. 4/ 3¢, minutes (> 15.4/< 18.8 min.)

Threshold Voltage g‘,?{ v (2.48 volts)

Panel Meter Indication 300 R/hr (800 R/hr)

"Safe/Fail® Lamp illuminated? 3{/2)' (yes)

DVM Indication _ 48 v (2.48 volts)

DVM Indication _ 44T v (2.47 volts)

"Safe/Fail” Lamp extinguished ¥13 (yes)
DVM Indication 248 v (2.48 volts)

"Safe/Fail* Lamp illuminated 05 lyes)

DVM Indication S| v (2.57 + 0.01 volts)

Panel Meter Indication J 00U R/hr (1000 R/hr)

ANY

tp/d#22/876a1108.doc 33




VICTOREEN, INC.

TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

CUSTOMER: N/A

YOCUMENT: TP876A-1-108 REV. C
PAGE 6 OF 8
P.O. # 876A-1 Serial No.
S.0. # 877-1 Serial No.
Data is: "AS-FOUND" / "AS-LEFT™ / "INITIAL" (circle one only)
5.9 RECORDER OUTPUT LINEARITY
Meter Meter Range Measured Desired
Reading Sw. Position Output Voltage/Tolerance

10 R/hr 1-10 E3 R/hr 0. L“/l

1.0E2 R/hr 1-10 E3 R/hr O'.{ZH

1.0E3 R/hr 10 - 10 E4 R/hr Q. ‘/-27

1.0E4 R/hr 10 E2-10 E5 R/hr A SEY

1.0E5 R/hr 10 E3-10E6 R/hr | 6,7/ 3

1.0E6 R/hr |10 E4-10E7R/hr | ¢, ¥S7)

1.0E7 R/hr 10 E4-10 E7 R/hr N 00‘{
5.10 COMPUTER OUTPUT LINEARITY

Meter Meter Range Measured Desired
Reading Sw. Pasition Output Valtage/Tolerance

10 R/hr 1-10 E3 R/hr v.71¢

1.0E2R/hr | 1-10E3 R/hr ] 42\

1.0E3R/hr | 10- 10 E4 R/hr VY

1.0E4 R/hr 10 E2-10 E5 R/hr Y47

1.0E5 R/hr 10 E3-10 E6 R/hr 3.86 8

1.0E6 R/hr |10 E4-10 E7 Rivr | o 23S

1.0E7 R/hr | 10 E4-10 E7 Rihr | .60

e
&
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TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT
AREA MONITOR

; CUSTOMER N/A

* TITLE:

P.O. #

_‘».

0
)
m
<
O

PAGE

876A-1 Serial No.

S.0. #

70F 8

877-1 Serial No.

Data is:

"AS-FOUND" / "AS-LEFT" / "INITIAL" (circle one only)

5.10 RELAY CONTACT RESISTANCE AND LOGIC

5.11

5.11

5.11

tp/d#22/876a1108.doc

- _.'_-3"

=~ =

3

4

7

0

Verify :

Verify :

Verify :

P2-A TO P2-B RESISTANCE < 1 OHM /  lyes)
P2-E TO P2-F RESISTANCE < 1 OHM / (yes)
P2-H TO P2-J RESISTANCE < 1OHM _A  / {yes)
P2-K TO P2-L RESISTANCE < 1OHM ____ /A {yes)
P2-P TO P2-R RESISTANCE < 1 OHM / {yes)
P2-T TO P2-U RESISTANCE < 1 OHM ___/ _ {yes)
P2-B TO P2-C RESISTANCE > zo ME / lyes)
P2-D TO P2-E RESISTANCE > 2 M /_ (yes)
P2-G TO P2-H RESISTANCE > 20 MEG {yes)
P2-L TO P2-M RESISTANCE > 20 MEG (yes)
P2-N TO P2-P RESISTANCE > 20 MEG (yes)
P2-S TO P2-T RESISTANCE > 20 MEG Z f (yes)
P2-B TO P2-C RESISTANCE < 1 OHM / lyes)
P2-D TO P2-E RESISTANCE < 1 OHM / (yes)
P2-G TO P2-H RESISTANCE < 104M __ |/ (yes)
P2-L TO P2-M RESISTANCE < 1OHM _____ /_ (yes)
P2-N TO P2-P RESISTANCE < 1 OHM / & (yes)
P2-S TO P2-T RESISTANCE < 1OHM __ / *  (yes)

P2-A TO P2-B RESISTANCE > 20 MEG
P2-E TO P2-F RESISTANCE > 20 MEG

et el Yol o BN LYo V.3 =t o

P2-H TO P2-J RESISTANCE > 20 MEG
P2-K TO P2-L RESISTANCE > 20 MEG
P2-P TO P2-R RESISTANCE > 20 MEG
P2-T TO P2-U RESISTANCE > 20 MEG

35
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CUSTOMER: N/A /
JOCUMENT: TP876A-1-108 REV.C
PAGE 8 OF 8
P.O. ¥ 876A-1 Serial No.
S.0. # ' 877-1 Serial No.
Data is: "AS-FOUND" / “AS-LEFT" / "INITIAL" (circle one only) N

5.12 BACK-UP BATTERY CURRENT DRAIN

§.12.7 Maximum Current @ 24 + 0.1 VDC AI}A mA (550 + 50 mA)

Performed by _M/ /Af( h pate X 1 G 1 7]

Q.A. Review by ;ﬂ//j Mu Datel5/ ¢ | 9 3
‘:: % )
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POST-ACCIDENT HIGH-RANGE CONFINEMENT
RADIATION MONITORING SYSTEM
FOR RUSSIAN VVER 440 TYPE 230 NUCLEAR POWER PLANT

1.0 INTRODUCTION

This specification defines the technical requirements for a Post Accident High Range Confinement
Radiation Monitoring System to be installed in a Russian VVER 440 Type 230 (PWR) Nuclear Power

Plant (NPP). The Radiation Monitoring System must be considered Class 1E equipment, and must
satisfy the requirements of the U.S. Nuclear Regulatory Commission Regulatory Guide 1.97.

A single Radiation Monitoring System consists of two redundant trains (Train A and Train B). Each
train consists of (i) two radiation detectors to be positioned at two different locations within the plant
Confinement Zone, (ii) signal processor(s) to be located in a room external to the Confinement Zone,
and (iii) control and readout equipment to be positioned at two locations, one in the plant control room
and a second local display external to the Confinement Zone, at a position near the signal processors.
Additional ancillary equipment and services are defined in the specification.

2.0 SCOPE

This document covers the specifications for the design, testing, calibration and delivery of all material,
equipment and spare parts for a High Range Confinement Radiation Monitoring System for one nuclear
power plant unit. The Radiation Monitoring System for one nuclear plant unit consists of two
independent Trains, designed as Class 1E equipment to satisfy the requirements for the Post Accident
High Range Containment (Confinement for the VVER 440 NPP) Radiation Monitoring, as specified by

U.S. Nuclear Regulatory Commission Regulatory Guide 1. 97. The Radiation Monitoring System will
be installed in a Russian VVER 440, Type 230, Nuclear Power Plant.

The Seller is required to provide quotations for a single System. In addition the Seller is requested to
provide quotations for four (4) such Systems which would be required for four (4) nuclear plant units,

and for additional options, The remainder of this document describes the
requirements for a single System.

It is not the intent of this document to specify all details of design and construction. It shall be the
responsibility of the Seller to demonstrate as part of the Seller's quotation, that the equipment has been
designed, fabricated, calibrated and tested in accordance with all applicable engineering codes,
standards and U.S. government regulations, as applicable.

2.1 Equipment and Work to be Supplied by Seller

The Seller shall supply a redundant Post Accident High Range Containment Radiation Monitoring
System consisting of two Trains of equipment, in accordance with this specification and including, but
-not limited, to the items delineated in Table 1.



Equipment, spare parts. tools and material furnished by the Seller shall be new and of highest quality.
The Seller shall obtain the required export license and shall ship the equipment to the job site, in
Russia. Before shipment, the radiation monitoring equipment shall be thoroughly shop tested under
Seller's standard procedures, as approved by the Purchaser.

The specifications for the items delineated in Table 1 are presented in Section 4 below. All items must
meet the codes and standards defined in Section 3.

2.2 Hardware and Services Excluded

The following hardware and services are excluded from this specification: (i) labor for unloading and .
storing equipment at job site, (ii) installation labor, (iii) electrical power sources (220 V 5S0Hz and

220 Vdc), (iv) all conduit required for the protection of the cables, (v) interconnecting cabling between
equipment, when not specified herein, (vi) testing of the system at job site (to be offered as an option,
see Section 9), and (vii) mounting supports for the equipment.

3.0 CODES AND STANDARDS

The Seller shall control the quality of items and services to meet the requirements of this specification,
of all applicable U.S. codes and standards, and of other procurement documents. Seller's proposals
shall clearly confirm that design offered complies with applicable and current U.S. requirements.
Design, materials, manufacturing, examination, testing, inspection, stamping, certification,
qualification and documentation shall conform to applicable portions of the latest issue (in force at the
date of the purchase order) of the following standards and codes, including case rulings, interpretations,
and addenda. The Seller shall ensure, in particular, that the items and services provided meet the codes
and standards delineated in Table 2.

If conflict between statutes, codes, standards, and specification should exist, such conflicts shall be
brought to the Purchaser's attention, in writing, for disposition. All exceptions to the applicable

standards and codes shall be so stated in the Purchaser's Proposal section titled "Exceptions to the
Specification”.

4.0 DEFINITION OF SYSTEM HARDWARE COMPONENTS AND SERVICES TO BE
SUPPLIED BY SELLER

The minimal hardware and service components of the System to be supplied by the Seller are defined in
Table 1. Each Train consists of two high-range detectors, to be located within Confinement. One or
more signal processors are provided for each Train to handle the processing and control functions of its
two detector channels. The signal processors are located outside Confinement. Each Train contains a
local readout for each detector, to be located outside confinement, at a position near the signal

- processor(s). In addition, each Train consists of a control room high-level radiation monitoring station,
consisting of a control and display module for the two high-range detectors. One two-pen strip chart
recorder is to be provided with each Train, one pen for each of the two radiation detector channels.



Figure | is a suggested conceptual schematic diagram of a single Train (or Channel), showing one high
range detector channel associated with one signal processing unit. Alternatively, a single processor
could serve two detectors. The detector is shown schematically as located in the Confinement Zone,
the signal processing unit along with a local display is in an area outside confinement (to be determined
at a later date), and the control board, including disp'ay and pen recorder, is located in the control

room. The control board shall contain separately delineated, clearly distinguishable displays for the
two detector . Trains.

The Seller will provide the following additional hardware: all cables up to 500 feet in length per
channel, to connect detectors, signal processors(s) and control and readout devices; all termination
kits, connectors, racks, etc., required for interconnecting individual components;. output relays for
remote alarms; all isolation devices, as required; special tools required to maintain or adjust individual
components of the monitoring system; a calibration kit for each Train.

Seller shall provide all documentation as delineated in Section 9 below.

5.0 PERFORMANCE REQUIREMENTS

5.1 Design Life

Components located inside confinement shall be capable of withstanding photon exposures up to 10® R,
referenced to the energy range between 0.6 and 1.3 MeV. Components which cannot meet this
operational exposure time requirement shall be designed to permit their replacement during routine
maintenance. The Seller shall also provide a suggested replacement schedule to ensure, except for the
maintenance periods, the uninterrupted operability of the equipment.

5.2 Range

The range of the Post-Accident High-Range Confinement Radiation Monitors shall be 1 R/hr to 107
R/hr of gamma dose.

5.3 Required Accuracy

Overall system accuracy shall be within + 40 percent at the 95 percent confidence level over the entire
operating range, with precision within 4- 15 percent for any single measurement level.

5.4 Required Response Characteristics
Time Response:
Overall electronic system response time (10 to 90 percent of the true reading) on the maximum

range shall be <3 seconds. On all other ranges the system response time shall be no greater
than 5 seconds.



Radiation Energy Response

The system shall be capable of measuring the gamma dose rate over a range of photon energies

from 60 keV to 3 MeV, with linear energy response (+20 percent) over the range of 0.1 MeV
to 3 MeV.

5.5 Local Environments in Which Equipment Must Operate

Table 1 defines the locations within the Nuclear Power Plant in which the various equipment items are
located. The equipment must perform according to specifications during normal plant operation, and
during postulated accident conditions. This section defines the assumptions regarding these conditions.
Table 3 delineates the assumed normal and accident conditions within the Confinement Zone, in which

the high level radiation detectors would operate. Table 4 defines the environment conditions for the

equipment located in the region outside confinement (signal processors and local monitors) and in the
control room.

5.6 Equipment Power Supply Characteristics

The system shall be capable of operation on 220 volts, 50 Hz AC, and shall be unaffected by voltage or
frequency changes of +20 percent.

5.7 Additional Instrumentation Requirements

The following additional requirements apply to the monitoring system instrumentation. These
requirements derive largely from ANSI Standard N320-1979, which is listed in Table 2 as one of the
standards which this equipment must satisfy.

(¢))] The system shall have an internal electronic calibration che)ck, which shall check

operation of all circuitry other than the detector. -

) The system shall be fail-safe; in the event of a malfunction or failure, an internal audit
circuit shall be activated and transmit an appropriate signal to a central manned ‘
location.

3) When responding to levels in excess of the maximum specified range, the instrument

should not paralyze and the readout signat shall remain full upscale.

@) Switches and other controls shall be protected to prevent inadvertent deactivation or
operation of system.

&) There shall be no deleterious effect to the system from radio frequency and microwave
exposure to 10 mW/cm*> photon exposure to 5 x 10° R, referenced to the energy range
between 0.8 - 1.2 MeV, and from electrostatic charges with potentials to 10,000 volts.
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(18)

The operating temperature range of the system shall encompass the extremes
anticipated. Where the instrumentation may be exposed directly to ambient outside
temperatures, the 50 year extremes shall be applied.

For the operating temperature range the temperature coefficient shall be’< 0.5 percent
per °C and it should be + 15 percent over the entire range.

The instrument system shall be unaffected by relative humidities from 5 percent to
95 percent over the designated temperature range.

The system shall be able to withstand mechanical stress equivalent to a peak
overpressure of 15 psi.

Logarithmic or digital readout should be employed. If Multiple ranges are used,
automatic range changing shall be provided. Manual adjustment of range shall be
unnecessary. '

All units of similar function, including detectors, electronic modules, readout and
display devices and power supplies, shall be wholly interchangeable within type.

Electronic and other supporting components should reflect the latest technology.

All modules shall be accessible for test without removal from the circuit. Plug-in type
units should be considered.

Each detector channel of the instrument system shall be equipped with an alarm capable
of being externally set to alarm at any point over the stated range. The alarm should be
both audible and visible, and should be capable of reset without removing the
instrument from service.

At a fixed design operating point, the drift shall not exceed + 0.5 percent of linear full
scale per day and + 2 percent of linear full scale per 1000 hours.

Detectors shall be provided with a sensing circuit with a live zero to prohibit spurious
failure alarms when the detector is placed in a radiation environment less than 1.0 R/h.

Detectors shall be provided with a check current (in lieu of isotopic source) for testing
monitor electronics. Detectors shall be doped to provide a continuously biased output

thus ensuring the detector is functional and continuity is maintained with associated
electronics.

Detector enclosure shall be grounded to protect maintenance personnel against high

voltages. The ground shall remain effective if the detector is removed from the
enclosure.
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Materials

ey A ~h

The use of low melting point alloys such as lead or tin shall be restricted

shielding and electronic component soldering applications. Mercury shall
Aluminum components shail not be permitted in the Confinement Zone.

~~
—
N—r

PR ) T

) Materiais shaii be new and shali be seiecied by the Selie
available to perform satisfactorily under the operational
imposed by the service and as set forth herein.

r as the best L.Ulmucluduy
and e v1ronmental conditions

3 All equipment supplied shall, unless otherwise approved, be constructed of fire
retardant materials. Every effort shall be made to utilize inherently flame retardant,
metallic components, consistent with practical and safe electrical considerations.

@) All wire and cable shall be flame retardant type qualified to the requirements of
IEEE 383.

%) All exposed housing and rack interior and exterior paints shall be certified as fire
retardant by the paint manufacturer, and shall be applied in accordance with his written
procedures.

(6) All materials used for equipment installed in the Control Room shall be such that, when

exposed to flame or excessive heat, they do not emit any noxious fumes or chemicals in
quantities likely to endanger continuous habitability of the Control Room.

Electrical Wiring

Seller's Standards and NEC procedure shall be used for the equipment and rack internal wiring

qualified to IEEE 383 flame test. Ten percent spare terminals minimum shall be provided in rack for
Purchaser's disposition.

6.0

SHOP TEST

08 The radiation monitoring equipment shall be thoroughly shop tested under Seller's
standard procedures, as approved by the Purchaser.

@) During these tests, the radiation monitoring equipment shall be demonstrated to meet
all requirements stated herein, to the satisfaction of the Purchaser. The tests shall be
conducted by the Seller and shall include provision for the Purchaser to take an active
part, in order to become familiar with the practical operation of the devices, as well as
to prove the accuracy of the system. The Seller shall notify Purchaser of the date of
each test at least ten (10) days in advance. Final notification of a test shall be made at
least seventy-two (72) hours prior to the test.

3) The method of equipment operation shall be described in detail in a System's Manual.
which shall be used in conjunction with the test.
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Shop tests shall verify the ability of all equipment supplied to perform their intended
functions within the applicable tolerances and performance guarantees, such that when
the equipment is shipped and correctly connected to the external devices, the complete
system is operable as intended.

A wiring insulation test of the Control Room Equipment Rack at 1500 volts 50Hz, to
ground, shall be performed for one minute after all circuit grounds have been
disconnected.

The following shall be verified: (i) the proper groundin

(ii) screw tightness of all terminals, and (iii) conformanc
diagrams.

nment and shi
pment and sh

pproved wiring

mUQ

of ean
bl b
with a

Primary calibration shall be performed in accordance with Seller's System Manual.

In the event of failure of any equipment to meet the test requirements, the Seller shall
obtain the Purchaser's permission before any repairs or modifications are carried out.
If these repairs or modifications are, in the Purchaser's opinion, likely to affect the

results of any test previously carried out, the appropriate retesting shall be performed.

Nothing in the above requirements shall be interpreted as preventing the Seller from
performing additional tests and inspections he may deem necessary or reqmred by
Codes and Standards.

CALIBRATION

(1)

@

3

C))

Before delivery, the monitor shall be calibrated and tested by the Seller to ensure that
all components conform to this specification.

Written test procedures shall be provided, which will describe a step-by-step method of
verifying that all adjustments have been made, and that all functions operate properly.

The Radiation Monitor shall be tested at three activity levels over the range 1 R/hr to
10" R/hr to demonstrate acceptable performance in accordance with the following:

a. Operate the monitor to reach thermal stability.

b. Record the background counting rate.

c. Introduce a source of activity into the monitor and record the time dependent
counting rate above background. Sources shall be traceable to the Nanonal
Institute for Standards and Technology (NIST).

All calibration data specified in Section 9 shall be provided to the Purchaser.



8.0 AVAILABILITY TEST

Seller shall propose a System availability test procedure for approval by the Purchaser prior to
shipment of the System. Maintenance and troubleshooting during the availability test will be performed
by the Purchaser in accordance with written procedures supplied by the Seller and included with the
documentation. Seller shall be available for telephone consultations during the Systen: installation

period, and during the availability test. Supervision and testing of the System at the jobsite, in Russia,
shall hg uoted as an ontion by the Seller

| (S S LR Lug § Lo} O

9.0 SUBMISSION OF SELLER'S DOCUMENTATION AND RECORDS

(1)

2

~~
%]
~r

Seller shall submit with his quotation the name of at least one U.S. operating light-
water reactor nuciear power piant in which the high-level monitoring equipment is
currently installed and operational. Seller shall include the name, address and phone
number of an individual in the utility who can be contacted to verify this information.
Vendors who do not submit this information will be automatically disqualified from this
procurement process.

Seller shall submit with his quotation Seller's standard performance guarantees for all
system components.

Seller shall include with his quotation a section titled "Exceptions to the Specification,”
in whxch he shall enumerate all deviations of his equipment and services from the

[ shall submit with his quorauon the environmental capaomrles of each componenr
of the equipment offered, including but not limited to the following:

a temperature limits and test temperature profile

b humidity limits

c. pressure limits

d radiation lifetime

e seismic qualification information/data, which can be an equipment-specific

seismic qualification data, a generic seismic fragility test result performed on
similar equipment, or an actual earthquake event experienced by similar

equipment installed in conventional Power Plants and other mdusmal facilities
(See Section 9.0 of IEEE 34A..1QQ7\ In caca nn caiemis Analificarinn Aara e

1
ACA e A A ) AV SRV i § B & R b o) B 974 111 LaobL IV oVioliiiVv Yualllivauvil uawa 1o

available, the Seller shall provide a generic equipment seismic qualification

Tone 2em hhia liid ;menmaca 1 anAd heaie ea Dhvonliman—
idll 111 1D Ulu plupusal aiid auuum [{e) rutuldacr lUI lCVICW

The following documentation and records are considered as a minimum requirement to
be submitted to the Purchaser for approval prior to start of fabrication, but the

Purchaser has the right to be provided with other documentation as he deems
necessary.

o0
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a. QA Manual
b. Cleaning and packaging procedures
c. Block diagram, connection diagram, outline drawings
d. Seismic and environmental qualification reports ’
e. Shop test procedures and shop test data
;&
©6) Calibration test conditions and test procedures are to be supplied to the Purchaser prior

to performance of the test. Seller shall provide the calibration test data to the
Purchaser prior to delivery of the Radiation Monitoring System.

@) The Seller shall include in his quotation a table of equipment specifications to include,
at a minimum, the items delineated in Table 5 of this document.

A total of three copies of each of the above documents shall be provided for each Train.



Table 1 - Basic System Components and Location

HIGH-RANGE RADIATION MONITORING SYSTEM

Location

Train A

Train B

In Confinement

Two (2) high-range detectors

Two (2) high-range detectors

Outside Confinement

Signal processor(s)

Signal processor(s)

Local readout outside confinement

Local readout outside

for each detector confinement for each detector
Control Room One (1) control room monitoring One (1) control room monitoring

station, including control and station, mcluding control and

display for two {2) high-range display for two (2) high-range

detector channels

detector channels

Strip chart recorder for each of the
two detectors

[ iv2 L9 10} §

Strip chart recorder for each of
the two detectors

Ancillary Equipment

All cables up to 500 feet in length
per channel to connect detectors,
signal processor(s) and readouts

All cables up to 500 feet in length
per channel to connect detectors,
signal processor(s) and readouts

Termination kits, connectors,
racks, etc., for detectors, signal
processors, readouts

Termination kits, connectors,
racks, etc., for detectors, signal
processors, readouts

Output relays for remote alarms

Output relays for remote alarms

Isolators, as required

Isolators, as required

Special tools requircd to maintain

or aGJUS[ momtormg CQUlmeﬂ[

Special tools required to maintain
or adjust monitoring equipment

Sets of complete documentation,
as per Section 9

3 Sets of complete
documentation, as per Section 9

10




Table 2- Applicable Codes and Standards

U.S. ORGAN'ZATION

i DN

CODE/STANDARD

DESCRIPTION .

USNRC

Regulatory Guide 1.97,
Revision 3, May 1983

Instrumentation for Light-

Water-Cooled Nuclear Power
Plants to Assess Plant and

AaG2aNS AV LSS ooS I aiRaae KRaaa

Environs Conditions During

and Rallnwing an Asnidant
allG rOoudwiiig ail ACCIGENL

Standard ANSI N320-1979
(Reaffirmed 1993)

Performance Specifications for

Reactor Emergency
Radinlngiral Monitori:

adiological Monitoring

Instrumentation

Table 3 - Equipment Environment Conditions for Confinement Zone

Pressure 15-20 mm water below 2 atm
surrounding area

Radiation Integrated exposure: 108 Rads

Relative Humidity 5 percent - 95 percent 100 percent

Chemical Sprays

none

spray composition:
12 g boron/kg water
H,BO; > 150g/kg water
Hydrazine > 100g/kg -water

11




Table 4 - Equipment Environment Conditions for Outside Confinement and for Control Room

"ENVIRONMENT =

' "EMERGENCY -
.~~~ CONDITION o e e
Temperature -40C to 40C -40C to 40C
Pressure I atm. 1 atm.
Radiation low low

Relative Humidity

to 95 percent

to 95 percent

Chemical Sprays

low

low

12




Table 5 ~ Technical Data Sheets

Detector

Model No.

Range

Detector type

Detector voltage

Signal voltage

Connector type

Detector cable (to
processor)

Type

Size: OD

Length (max)

Processor

Model No.

Processor type

Size and type of
memories

Power supply required

220 volts ac, 50 Hz

220 volts ac, 50 Hz

Display

Model No.

Range (R/hr)

Recorder

Model No.

No. Pens

Power Supply

220 volts ac, 50 Hz

Outputs

No. relay outputs DPDT

Relay contact rating at

220 volts ac, 50 Hz

Indicator Lights

Alert alarm

13




High radiation alarm

NSy e
R ot

|

Failure of background

Visual/audible

Others

Communication

No. ports

Comm. cable type/size

Protocol

Display on Selection

R/hr

Method of adjustment of
alarm setpoint

Control

Check source

Others

Enclosure

NEMA (or IEC type)

Accuracy

Detector

Processor

Readout

Combined

Drift

14
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ATTACHMENT 6

“Proposal for a Post-Accident High-Range Confinement
Radiation Monitoring System for Russian
VVER-440/230 Nuclear Power Plant for
Brookhaven National Laboratory,”
Proposal Number 601860,
RFQ Number 745221,
Victoreen, Inc. (August 1994)



Proposal
for a
Post-Accident High-Range
Confinement Radiation Monitoring System
for
Russian VVER 440 Type 230 Nuclear Power Plant
for
Brookhaven National Laboratory

Proposal Number 601860 RFQ Number 745221

Prepared by: S.T. Nawalaniec Submitted August 5, 1994
(216)248-9300 x249

Victoreen, Inc.
6000 Cochran Rd.
Cleveland, OH 44139-3395

This proposal contains proprietary information disclosed in confidence on the condition that it is not
reproduced, copied, or used for any purpose detrimental to the interest of Victoreen, Inc. or its
subcontractors or suppliers.
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The proposed radiation monitoring system is based on Victoreen’s Model 875 High
Range Containment Monitor, a specialized area monitor designed to provide indication
of post-LOCA radiation levels within nuclear power plant containment structures. The

875 system includes a detector, ratemeter, cable, and mounting and installation

configuration rigorously qualified to meet the requirements outlined by the United States
Nuclear Regulatory Commission for post-LOCA (loss of coolant accident) conditions.
Victoreen’s system has been proven in dozens of installation around the world,

accumulating hundreds of operating-years of consistent, reliable operation. This
prnpnqnl for Rrookhaven National Laboratorv addresseg the gnecified reanirements in the

LOGL A2 S2LVVALAVIL LRGUVUGE /QUVIAWL ) SVRITUOSWS WiV SPVVILIVA A5 leii ViLViiws

most cost-effective manner pOSSIblt the proposed system is the lowest installed cost and
11Ie-cyc1e cost system avauame maxumzmg T.D.C return on mvesment 1[1 aavancea
radiation monitoring without compromising the technical and operational specifications
for this application in a Russian VVER 440 Type 230 confinement zone. The remainder
of this proposal includes the pricing, commercial, and technical information requested as

well as supporting documentation describing the Victoreen Model 875 System.

Victoreen D_escription

Victoreen is a world leader in the detection and characterization of ionizing radiation; the
company was founded in 1929 as the first provider of accurate, reliable medical dose

assessment instruments, and has since been recognized as a leader in diverse applications

of radiation detection technology. Victoreen's current product line is represented by four
major divisions identified as Components (supplies special high value resistors,
corotrons, and spark gaps), Health Physics (supplies survey meters, probes, friskers, and
related equipment), Medical Physics (supplies various dose calibration, quality assurance,
and test instruments for X ray, radiation oncology, and nuclear medicine applications),

~J

and Systems (supplies engineered radiation monitoring systems for commercial nuclear

nawar nlanta and +tha TT Q NManartmant Al Daacaag) MNaa a0 adaen mcnln ademnven

PYVYYLL plallo aliu Wi U, UU}JGJ. LIUCLI.L UJ. L:Llclsy} VLG Ul VlbLUlCCuh auquUSL
characteristics is that because no single division accounts for more than thirty percent of
sales, the entire company is relatively immune from periodic fluctuations in a particular
market. The Victoreen corporate structure includes the headquarters and primary
manufacturing facility in Cleveland, a medical physics supplies distribution subsidiary

(N iclear _Aecnr-mfnc\ on Long Island, a components manufacturing facility in

aw8a ASSUNARVS ) Vil adVlis ASiGLL WAL ILAVEILLS LAAGRAA L VLAL LA E, A WaLALY A2

Brownsville, Texas, and a European subsidiary (Victoreen GmbH) in Munich. The
proposed system will be supplied by the Systems Division (located in Cleveland), which
comprises nearly fifty people dedicated to the design, fabrication, testing, and support of
process and area monitoring systems for nuclear power and research applications.

1T
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Response to the Specification
(Specification for Post-Accident High-Range Confinement Radiation Monitoring System
for Russian VVER 440 Type 230 Nuclear Power Plant)

1.0 Introduction

The proposed system meets the specified technical requirements for a Post-Accident
High Range Confinement Radiation Monitoring System for a Russian VVER 440 Type
230 (PWR) Nuclear Power Plant (NPP). The proposed system is Class 1E equipment
satisfying the requirements of U.S. Nuclear Regulatory Commission Regulatory Guide

1 Q7
1.717.

Each radiation monitoring system comprises two redundant trains (A and B) consisting
primarily of (i) two radiation detectors positioned at different locations within the
confinement zone, (ii) two signal processors/ratemeters in the plant control room, and

{33 i Iaral Aig ad 3 al tn tha T <1 AAA+ al
\ux} two 1ocal uxayla_ya mounted 1n a room external to the confinement zone. nuuu.lumcu

ancillary equipment and services are defined in this proposal.
20 Scope

Acknowledged; supporting documentation attached to this proposal or referenced and

available from Vnctoreen demonstrates that the Victoreen Model 875 System is designed,
fabricated, calibrated, and tested in accordanee with all applicable engineering codes,
standards, and U.S. government regulations.

ﬂleUWlC
Equipmen

; the proposed system includes the items shown on the attached

o~ L
5

2.2 Hardware and Services Excluded

~ oad- 1 A Virtaraa ran alan anynnle ‘\ antrierad ~andn n -~ k
AWV RUAIVU VY 5 \d, 3 »U, VIWVIUIU l wvall alov BUPP y e qu 11 CU LULIUU p 1 U\
It should be noted that the system qualification requires in tallatlon cordanc 1th

Victoreen’s specifications.
3.0 Codes and Standards

Acknowledged; supporting documentation confirming that the Victoreen Model 875
System meets ali applicable U.S. requirements is either attached or referenced and
available from Victoreen (some of the reports are quite lengthy).

Proposal Number 601860
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Supporting Documentation

Response to the Specification
(Specification for Post-Accident High-Range Confinement Radiation Monitoring System

for Russian VVER 440 Type 230 Nuclear Power Plant)
1.0  Introduction

The proposed system meets the specified technical requirements for a Post-Accident
High Range Confinement Radiation Monitoring System for a Russian VVER 440 Type
230 (PWR) Nuclear Power Plant (NPP). The proposed system is Class 1E equipment
satisfying the requirements of U.S. Nuclear Regulatory Commission Regulatory Guide
1.97.

Each radiation monitoring system comprises two redundant trains (A and B) consisting
primarily of (i) two radiation detectors positioned at different locations within the
confinement zone, (ii) two signal processors/ratemeters in the plant control room, and

(111} +1yn Inral Aianlave manntad in a rnam avtarnal tn tha canfin ant 7Aana AdAitinnal
\iii) tyvu aivvar Uispiayo MOounied i a rogm exicrna: 1o ule coniinement zoene, AgGgaiucna:

ancillary equipment and services are defined in this proposal.

2.0  Scope

Acknowl ymentation attached to this nronosal

DALV alt waiis PR

P re.
available from Vlctoreen emonstrates that the Victoreen Model 875 System is designed

| 4 W .

fabr ICB.[CO cauoratea ano [esu:u ll'l accoraance with au appucao engmeerl 1g C Odes,
standards, and U.S. government regulations.
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2.1 Equipment and Work to be Supplied by Seller

Acknowledged; if desired, Victoreen can also supply the required rondLif and pull boxes
It should be noted that the system qualification requires installation in accordance with

3.0 Codes and Standards

Acknowledged' supporting documentation confirming that the Victoreen Model 875

Qﬂof am meata n" annhnak| TT Q rnnniromnnfc i nﬁ‘knr attashad nr rafaranced and
]Utvlll AAiWwiwo KRI P U \i AL WiliWiilo AV AWLAWA WEPLUWILWAL W1 L WwiAWwl ViiWVWwG ULl

available from Victoreen (some of the reports are quite lengthy).

Proposal Number 601860
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mounted on the contro

Two pieces of calibration equipment are included for each train - a radioactive calibrator

and an electrical calibrator (the source and accompanying shielding necessary to calibrate
the higher ranges of the svstem is not appronriate for nnrtable field usp\ The

VAL, RAlpiiNa LOAIEY VA WAV O YOl A0 MV QA VpLLiGlY A

radioactive calibrator is a portable standard fixture that provides a nominal 10 R/h field
for in-situ detector calibration. The electrical calibrator is a precision current generator
and precision electrometer combined in one ruggedized package; the electrical calibrator
and radioactive calibrator, when used together and in accordance with the procedures in
Victoreen’s manual, can provide a complete system calibration.

s

Proposal Number 601860
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4.0 Definition of Systern Hardware Components and Services to be Supplied by

Seller

The proposed system includes hardware and services as described herein. Each train
includes two detectors mounted within confinement; a dedicated signal

nranacanr/ratamatar 1o menvidad jn tha ~rantenl rnnm fAare aarh channal thic dAadiratad
pluLtosul/laluliiciol 1 PLUVIUCU ifl i€ COMrolL o0 I0T €401 Chaniict - ulis GEGiICaith

architecture eliminates the possibility of a single point of failure inherent to a shared
signal processor architecture. An additional local display to be mounted just outside
confinement is included for each channel; panel-mounted two-pen strip chart recorders
for mounting on the control board are also included (it is recommended that the recorders

be gsnlit hetweean traing - for examnle channels A, and B on one recorder, and A. and B,
w alJLLl' WAWLYY Wwiil L GLLAWD AVWA vl‘““lyl\ﬂ’ WALGGLALALRW ALY & L‘ eAdNS Ul NAE \JidiwW AW l\‘wl AAANE & L‘ (= e Ly u‘

on the other).

The attached Figure 1 is a sketch of a typical channel; as mentioned above, dedicated
ratemeters mounted in the control room provide signal processing, display, and control

for each individual channel therebv eliminatino cineole nointe of failure

Vi Thvii aiaiViaw&s QALLITL, MATICU ) SalalllllQUllD =aainit pillie L Lallieln.

The proposed system includes the additional equipment identified in the equipment list,
namely:

a) cables - The 500 of cable per channel has been supplied in the form of two
(one for the high voltage the other for the signal) 250’ in-conﬁnement cables per
.....
- display cable per channel, for a total of 2000’ each of in- and ex-confinement
cable and 1000’ of local display cable. The add/delete prices on the quotation
pricing sheet may be used to adjust the individual lengths as required.

dsman AL sl dabandonn
L1V} UL LT UCLoULUL

Am -

imma - Tha seememacn H
1 tOLii111Ac

terminations - The proposed price includes factor
end of the in-confinement cable (the penetration connection is by others).

\<1

c) connectors - The proposed price includes connector kits for the ratemeter
interface cables.

d) racks - Two two-bay rack chassis’ are included for control room mounting of

the ratemeters (the detectors and local displays are intended to be wall-mounted,
the recorders are intended to be panel mounted).

f) isolation devices - none required

g) special tools - none required ‘

Propaosal Number 601860
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h) calibration kit - A Model 878-10 High Range Field Calibrator and Model 873-
11 Current Generator/Test Electrometer are included for each train; prior to
shipment, transfer data will be taken for each calibrator.
All specified documentation is included.
5.0  Performance Requirements
5.1 Design Life
Compiy; all components mounted inside containment can withstand photon exposure to 2
x 10° R, with a 10% safety margin. Victoreen’s system manual includes a recommended
maintenance schedule (required every five years) that ensures uninterrupted operability.
5.2 Range
Comply
53 Required Accuracy
Comply
5.4  Required Response Characteristics

Time Response:

Comply; the system response time is less than one second.

Radiation Energy Response:

Comply; the system response is +8% from 0.1 to 3.0 MeV (refer also to the
attached energy response curve).

5.5  Local Environments in Which Equipment Must Operate

Comply except as noted below; refer also to the attached LOCA test profile (950.301,
Section IV, p. 34).

5.6  Equipment Power Supply Characteristics
The 875 system has been qualified for voltage variations of £10% and frequency
variations of +3 Hz; if required, an uninterruptible power supply can be included. The

875 system is also capable of directly accepting 22 to 32 Vdc battery input power, to
which it can switch automatically in the event of a loss of the 220 Vac power.

Proposal Number 601860



VICTOREEN

57  Additional Instrumentation Requirements

Comply, except as noted below.

)

@
®)
(4)

()

()
()

(®)

©)

(10)

(1)
(12)

(13)

The 875 system includes an electronic check source (ECS) that
automatically verifies system integrity every seventeen minutes; the ECS
may also be initiated manually by the operator. The 875 system also
includes an operator-initiated channel test function.

Comply; a fail-safe output relay is provided.

Comply

Not included, but may be provided at additional cost. It is unlikely that
incidental contact with any of the front panel controls would affect

channel operation.

Comply except as noted below; refer also to the attached EMI/RFI Test
Report (950.349).

Comply except as noted below.

Comply; the temperature coefficient is £0.4%/°C maximum, but less than
+8% full scale 0 to 70°C.

Comply except as noted below; refer also to the attached detector test
profile (950.301, Section IV, p. 34).

Comply; refer also to the attached detector test profile profile (950.301,
Section IV, p. 34 - the detector is qualified to 133 psig).

Comply; a large logarithmic scale analog meter with a parallax mirror is
provided on the control room ratemeter. While the unit can be leftin a
full-scale mode, switch-selectable three decade sub-ranges are available
for better resolution. The analog meter allows at-a-glance reading of
meter position for rapid scanning of the four instruments.

Comply

Comply; the 875 system is technically equal to or better than other
qualified post-LOCA containment radiation monitors, with additional
operational, installed cost, and life-cycle cost advantages over competing

systems.

Comply

Proposal Number 601860
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(14)  Comply; each channel includes two independently settable radiation
alarms (note: no audible alarm is included - it has been assumed that the
annunciator to be supplied by others provides an audible alarm triggered
by a ratemeter contact closure).

(15) Comply

(16) Not required; Victoreen’s more rigorous design does not require an
artificial biasing source to provide psuedo-leakage current for proper
operation; our superior design reads radiation below 1.0 R/h (preventing
spurious alarms) but does not come on scale until that threshhold is
reached. This provides several advantages over the “live zero” design,
namely the elimination of isotopic sources (and corresponding source
inventory paperwork), reduction in background, better ALARA
considerations, and less complex, more reliable circuitry.

(17) * Comply except as noted below; an electronic check source (ECS) is
provided for automatic dynamic testing of the entire channel. Victoreen’s
modern design means that no detector doping is required for biasing, as
described above.

(18)  Victoreen’s detector does not require a separate enclosure, making
maintenance and installation easier and less cumbersome; the detector

itself is fully grounded.

5.8 Materials

(1) Comply
(2) Comply
3) Comply
4) Comply
(5) Comply
(6) Comply

5.9  Electrical Wiring

Comply; the proposed system includes rack chassis’ to be mounted in a control room
rack supplied by others. All field connections to the ratemeter are through military-style
backplane connectors (spare terminals are not applicable).

Proposal Number 601860
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6.0  Shop Test
(1)  Comply

(2)  Comply as applicable (reports documenting previously conducted type
tests and a Certificate of Conformance will be sufficient in many cases).

3) Comply

" (4)  Comply, as applicable

(5) Comply
(6) Comply
(7)  Comply

(8)  Acknowledged
(9)  Acknowledged
7.0  Calibration
| (1)  Comply, as applicable
(2) Comply
(3)  Comply (a five activity level calibration is provided).
(4) Comply
8.0  Availability Test
Comply
9.0  Submission of Seller’s Documentation and Records
(1)  Referto the éﬁached Users List; a verification contact is:
Mr. Alex Taylor |
Diablo Canyon Nuclear Power Plant
Pacific Gas & Electric Company

P.O. Box 56
Avila Beach, CA 93424

Proposal Number 601860
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(805)545-4236

Comply; Victoreen’s standard performance guarantees are the
specifications described in this proposal and on the attached

Comply; see below

Comply; refer to the attached supporting documentation (excerpts from
Victoreen’s 950.301 Qualification Type Test Data Report for Class 1E
Victoreen High Range Containment Radiation Area Monitor System).

a. Report 950.301, Section IV, p. 10, p. 11, p. 32-34, p. 47
b. Report 950.301, Section IV, p. 10, p. 11, p. 47

c. Report 950.301, Section IV, p. 34

d. Report 950.301, Section IV, p. 10, p. 12, p. 47

e. Report 950.301, Section IV, pp. 25-31, pp. 53-58
Acknowledged

Comply

Comply; refer to the attached Table 5.

Three copies of each will be supplied for each Train.

Proposal Number 601860
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Exceptions to the Specification

(Specification for Post-Accident High-Range Confinement Radiation Monitoring System
for Russian VVER 440 Type 230 Nuclear Power Plant)

The proposed system is in full compliance with the specification except as indicated
below.

1.0 Introduction

Victoreen’s standard design does not require a separate signal processor mounted outside
confinement - the control room-mounted ratemeter is the signal processor; the proposed
system configuration is outlined in Figure 1. This design eliminates single points of
failure that can affect more than one channel, requires Class 1E ac power in only one
location (the control room), provides easier access to the processor, reduces installation
costs, and reduces life-cycle maintenance costs.

2.1 Equipment and Work to be Supplied by Seller
(second paragraph)

The proposed price includes shipment to Upton, NY in accordance with Note 1 on the
Quotation Pricing Sheet (export documentation is included)..

4.0  Definition of System Hardware Components and Services to be Supplied by
Seller

(first and second paragraphs)

Referring also to item 1.0 above, Victoreen’s standard design incorporates the signal
processor into the control room-mounted ratemeter - a separate signal processor is not
required; the proposed system configuration is outlined in Figure 1.

5.5  Local Environments in Which Equipment Must Operate

The outside confinement and control room equipment is qualified for operation from 40°
F to 120°F and 10% to 90% relative humidity (noncondensing).

5.6  Equipment Power Supply Characteristics
Victoreen’s specifications for the 875 system allow voltage variations of +10% and

frequency variations of #3 Hz. If required, an uninterruptible power supply can be
included as an option; the 875 is also capable of accepting a direct 22 to 32 Vdc input

Proposal Number 601860
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from a battery backup system, to which it is capable of automatically switching if the 220
Vac power is lost.

5.7

(1)
(@)
(5)

IG
®)

(14)

(16)

(17

5.9

Additional Instrumentation Requirements

Victoreen’s 875 system includes an electronic check source that checks the
operation of the entire channel, including the detector.

The rotary switch and pushbuttons are not protected, if required, a removable
protective cover can be provided at additional cost.

The ratemeter has been qualified to a total integrated dose of 1 x 10° Rad @ Co®
integrated over a 40 year life.

The outside confinement and control room equipment is qualified for operation
from 40°F to 120°F and 10% to 90% relative humidity (noncondensing).

The outside confinement and control room equipment is qualified for operation
from 40°F to 120°F and 10% to 90% relative humidity (noncondensing).

The proposed system does not include audible alarm annunciation, which is
assumed to be included in the annunciator to be supplied by others as indicated in
Figure 1 of the specification.

The superior design of the Victoreen 875 system does not require a radiation
source to generate a live zero to prohibit spurious failure alarms when exposed to
fields less than 1.0 R/h; in a field less than 1.0 R/h, the system operates normally
(analog outputs are clamped to prevent recorder pens from being jammed against
the baseline). Victoreen’s modern design has several advantages over competing
“live zero” designs, including the elimination of isotopic sources (and
corresponding source inventory paperwork), background reduction, ALARA
considerations, and less complex, more reliable circuitry.

Referring to item (16) above, Victoreen’s pre-eminent design does not require
detector doping; an automatic self test confirms proper function and continuity.
Channel integrity is confirmed by an electronic check source initiated every 17
minutes or at operator request. The electronic check source feature is more fully
described in the system description above.

Electrical Wiring

The proposed 875 system uses military-style backplane connectors; no terminal blocks
are provided.
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Eguipment List

The following represents the equipment required for a single plant (two redundant
trains):

Item OQuantity Part Number Description
1 2 13-75A - Strip Chart Recorder
2 2000’ 50-103 Cable (outside confinement)
3 1000’ 50-105 Remote Indicator Cable
4 4 844-18-M1 Remote Indicator
S 2 876-1-55 Rack Chassis
6 4 876A-1 Ratemeter
7 4 877-1 Detector
8 8 878-1-5 Cable Termination Assembly
9 2000’ 878-1-9 Cable (in confinement)
10 2 878-10. High Range Field Calibrator
11 2 878-11 Current Generator/Test Electrometer
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Recommended Spare Parts List

VICTOREEN

The following represents the equipment required for a single plant (two redundant

trains):
Item Quantity Part Number

1 1 876-1-104

2 1 876-1-110

3 1 876-1-89

4 1 876A-1-41

5 1 876A-1-75
6 1 876A-1-86
7 1 876A-1-92
8 1 877-1

9 1 878-1-15
10 1 9-81

11 1 92-7005-10A
12 1 92-7005-11A
13 1 92-7005-12A
14 1 92-7005-4A
15 1 92-7005-5A
16 1 92-7005-6A
17 1 92-7005-7A
18 1 92-7005-8A
19 1 92-7005-9A
20 2 92-7035-A
21 1 92-8002-1A
22 1 92-8002-2A
23 1 92-8002-3A
24 1 92-8003-A
25 5 92-9006-A
26 5 92-9009-1A
27 5 92-9009-2A

Description
Switch PC Board Assembly
Ribbon Cable
. Power Supply PC Board Assembly
Meter Assembly with Bezel
Relay Driver PC Board Assembly
Preamplifier PC Board Assembly
Electronic Check Source PC Board Assembly
Detector
Cable Termination Kit
Knob
Bushing (P1)
Bushing (P2)
Bushing (P3)
Cable Connector (P1)
Cable Connector (P3)
Cable Connector (P2)
Cable Clamp (P1)
Cable Clamp (P2)
Cable Clamp (P3)
BNC Coaxial Cable Connector (J1 & J2)
Red Lens Cap
Green Lens Cap
Amber Lens Cap
Blue Lens Cap
Lamp
Fuse
Fuse
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High Range Containment Monitor
Model 875 System

Users List (partial)

Arkansas Nuclear One 1 & 2
Asco 1 & 2 (Spain)
Beaver Valley 1

Big Rock Point

Browns Ferry 1, 2, & 3
Brunswick 1 & 2

Cooper

D.C.Cook1&2

Diablo Canyon 1 & 2
Duane Arnold

EdwinI. Hatch 1 & 2

Fort Calhoun

Grand Gulf 1 & 2
Hanford Nuclear Reservation (Fast Flux Test Facility)
Indian Point 2

" Joseph M. Farley 1 & 2
Kori 3 & 4 (Korea)
Midland 1 & 2

North Anna 1 & 2

Oconee 1,2, & 3

Oyster Creek

Palisades

Robert E. Ginna

Robinson 2

Salem 1 & 2

Surry 1 & 2

Susquehanna 1 & 2

Three Mile Island 1
Tihange 1, 2, & 3 (Belgium)
Trino Vercellese (Italy)
Trojan

V. C. Summer

Vermont Yankee

WNP-2

Yankee Rowe
Yonggwang 1 & 2 (Korea)
Zimmer
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Drawings

The following drawings are attached:

Figure 1 Typical Channel

GEL875-1  Interconnection Diagram

GEL876A-1 High Range Containment Area Monitor Readout Module Dimensional
Outline

GEL877-1  High Range Containment Area Monitor Detector & Bracket Dimensional
Outline

GEL876-1-55 Rack Chassis and Recommended Seismic Mounting

878-10-GEL High Range Field Calibrator

878-11-5 Current Calibrator Assembly (sheet 2)

878-1-9-TAB Detector Cable

50-103-TAB Coaxial Cable

GEL844-18 Typical Remote Indicator

Energy Response Curve

Project Schedule

. Data Sheets
The following standard data sheets are attached:

High Range Containment Monitor - Model 875
High Range Field Calibrator - Model 878-10
Current Generator/Test Electrometer - Model 878-11
Table 5

Qualification Reports

The following Reports (or excerpts) are attached:

Report 950.301 Qualification Type Test Data Report for Class 1E Victoreen High
Range Containment Radiation Area Monitor System [excerpts]

Report 950.349 EMI/RFI Test Report Model 875 High Range Containment Area
Monitor
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Typical Channel
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ATTACHMENT 7

Administrative Correspondences which
Resulted in the Contract Award to
Victoreen, Inc.
for Post-Accident Confinement Radiation Monitors
for the Kola Nuclear Power Plant
(BNL Purchase Order 745221)



Project/Task Information Sheet

Project/Task Number: V4.5.1

Project/Task Title: Post-accident Radiation Monitors

Safety Category: Confinement .

Originator: B. W. Spencer Origination Date: 2/24/93
Revision No.: 2 Revised by: B. W. Spencer Date: 11/4/93

Purpose: Provide reliable indication that an accident has occurred in the
confinement volume and give indication of the seriousness of the accident by
means of monitoring the confinement atmosphere radiation level.

Relevance to Near Term Risk Reduction: Operator actions following an accident
are guided by quantitative information about the seriousness of the accident, as
provided by wide-range radiation level monitors.

References: Discussed by Mr. Koshmanov and Dr. Spencer at NTRR EWG follow-on
meeting, Moscow, 2/18/93. Required at U.S. NPP’s by Reg. Guide 1.97.

Summary Description: Two trains of safety grade equipment conforming to
requirements of Reg. Guide 1.97 are being provided for Kola Unit #2. Each train
will have two high-range detector channels. The systems consist of the high-
range detectors (2 per train), signal processing unit to be located in an I&C
room outside confinement, including local display, and control board to be
Tocated in Control Room including display, recorder, and alarm annunciator, plus
interconnecting cabling. The: NPP_personnel will be responsible for installing¢
and checking the equipment with assistance of U.S specialist(s). s

Status: This is a fasttrack procurement currently underway at BNL.

Applicable Codes and Standards: Class 1E system; comply with requirements of
Reg. Guide 1.97.

Schedule: Procure and ship equipment on schedule to install equipment at Kola#
Unit #2 during its 70-day outage presently scheduled from September 14, 1994 to
November 24, 1994. .

Cost Estimate and Basis:

U.S. cost of two trains of equipment $180 K
U.S. cost to provide installation and checkout assistance 20
U.S. Cost for engineering assistance 25
Russian cost for engineering/installation 25
- $250 K
5-71

K; \ONDRACEK\BWS\NTRR-93.04 11/4/93
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July 2, 1993
E/BNL-93-024
V.4.5.1

Dr. James Guppy

Brookhaven National Laboratory
International Projects Division
Building 475B

Upton, L.I., NY 11973

: LISBON NUCLEAR SAFETY INITIATIVE

NEAR TERM RISK REDUCTION

CONFINEMENT INSTRUMENTATION
V 4.5.1 POST ACCIDENT RADIATION MONITOR

Dear Mr. Guppy:

h

TIATT  Tr N 17 R

® Ebasco Specification No. BNL-KOLA-IC-01 dated 7/2/93 "Post Accident High Range
Containment Radiation Monitor"

. Suggested Bidders List

° Options List

° Vendor Technical Information

The specification has been prepared requiring compliance with all United States requirements
including but not limited to Reg. Guide 1.97 and applicable 1E requirements. Equipment
suppliers are required to provide a list of applicable standards guides and codes which govern
the manufacturing and testing of their equipment. Prior to preparation of this specification
radiation monitoring equipment suppliers were approached to identify any savings if required 1E
Class documentation was omitted. Both suppliers declined to consider this approach as all their
post accident high radiation monitors are manufactured in compliance with United States

Regulatory requirements.

The specification identifies the requirements for one redundant radiation monitoring system for
one unit. Options are identified to obtain prices for two (2) units (for Kola and/or
Novovoronech) and for four (4) units (two at Kola and two at Novovoronesh. The specification

assumes that only one monitor per channel will be required. However, a review of VVER
440/230 confinement arrangements indicated that more than one detector per channel may be

Lo/ VALY LAl A2 all AL Liiall S Ll Al 220 Ml

needed. Therefore, optlons for two and three detectors per channel are requested

EBasco S ERVICES INCORPORATED

TWO WORLD TRADE CENTER ¢« NEW YORK, N.Y, 10048-0752

°



July 2, 1993
Dr. James Guppy

In the absence of accident temperature and pressure profiles and also due to the lack of seismic
data, bidders have been requested to furnish information with their proposals which can be
reviewed by VVER engineering and design groups for acceptance.

Available technical information is attached for your use. The bidders list includes two suppliers
that currently manufacture the subject monitor. Other US suppliers could not be identified. As
both bidders have European or Russian offices each bidder should be requested to furnish details
of their off-shore operations and capabilities.

Very truly yours,

Thomas J. Grant
Project Manager

cc: Dr. B.W. Spencer
Manager - LWR Programs and Advanced Projects
Reactor Analysis and Safety Division
Argonne National Laboratory
9700 South Cass Avenue
Argonne, Illinois 60439



Ebasco Specification Project Identification
Post Accident High Range Containment, BNL-KOLA-IC-01
Radiation Monitor

OPTIONS LIST

The bidder shall provide separate quote for the following items per specification BNL-
KOLA-IC-01

a.

c.1

c.2

Two (2) Redundant systems for two units including all items specified in section
2.1

Four (4) redundant systems for four units including all items specified in section
2.1

Each redundant system including two (2) detectorsper channel
Each redundant system including three (3) detectors per channel

Special detector cable add/delete price per foot for adjustment to base length of
300 ft.

Supervision and Testing of the system at job site, in Russia (Refer to section
2.1.1.9)

Spare parts list (Refer to section 4.0 b)
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Brookhaven National Laboratory

Toe Tames Guppy, IP, s

L Ve WS IS \JWIJIIJ AL XS M

From: Tas Khan, RSD 7

Date: August 24, 1994

Fo A A ) ™ 2 L g Py T 2 — Ly . — 2 r_ v _ 1 ATND
Juoject. rost-acciaent raaiaiion moniuoring sysiem jor NOQ NI~

With reference to the above, I have completed the review of the bids by NRC Industries and Victoreen Inc. I have

also discussed with several nuclear nower nlnntc their experience with the mct-m\mr]pnf maonitoring cucte:
car po CIr experience with th cnt momioring systems

supplied to them and with other systems prov1ded by the two bidders. Aﬁer careful consideration I have selected

Victoreen Inc. as the supplier who will meet the needs of the Kola NPP. My reasons are summarized below:

1. TItem 9.0 (1) of the Brookhaven requirements stated that "Seller shall submit with this quotation the name
of at least one U.S. operating light water reactor nuclear power plant in which the high level monitoring
equipment is currently mstalled and operational...... Vendors who do not submit this information will be

wamaticnlley ﬂ-onnn]-ﬁ ue nrasmramant Nracsco Tha reaacnn for thic avtr rtant
automaticail y GisSGuds ified from this pi ocurement PIocEss.” 1i0C reason ior ulls €Xu \uu\d.y Axuy\u walll

requirement was that the specification required a system that was well tried and tested; recognized to be
robust and reliable and known to work in the very stringent operating conditions required of a post
accident monitoring system. It was considered essential that this system be totally reliable. NRC have
failed to provide a single T.S. plant where their post-accident monitors are in use. Victoreen have
provided a list of 59 reactor units where their system is operating, including 48 nuclear power reactors in
the U.S.

2. The Victoreen system is a fully operational, reliable and well tested system. The NRC system, it appears,
will be designed from various components, some manufactured by NRC and others by other companies.
Because of this Victoreen have provided test plans and test data on their system. NRC have not done so.
The Vicioreen terms of delivery are 21/2 months afier order is placed. NRC's terms are 7 months afier
order has been placed.

3. I discussed the performance of the Victoreen system with several nuclear power plants and they gave it a

reliable rating. I was unable to obtain such a rating for the NRC equipment from the persons listed in
their bid. I have also discussed the matter with appropriate expert persons in BNL.

< SRR W BRI

Victoreen SPEOIJJC y KNOwICAge Co

NRC do not do so.

:ﬁu

5. Victoreen specifically comply with all the materials requirements of the BNL specification of section 5.8.
NRC do not. Victoreen also comply with the Shop test and Calibration requirements.

6. Intheir exceptions to the speciﬁcations Victoreen show that in most cases their system is in compliance

Wll.ll uxc; l].ll.clll. Ul. LllC chuuculcma Uul I..llUy UU SO lll a d.lﬂ‘clclll. aud uﬁcu buycuux wa_y
P 7. Victoreen's quote includes a radiation source calibrator. NRC's does not.

Ll"have found some technical supen'orities in the Victoreen system above the NRC's proposed system but have not

glvcu Vicioreen any credit for this because these aupcuuuuca are above and ucyuuu the BNL apceun.auuu I have
also examined the prices quoted by the two companies. It appears that there isa major difference for the costs of

annvea r havas

tl'aﬁS}aﬁI‘lg all the documents into Russian from Eﬁg‘xiSh Victoreen's Puu, inay bemuch h Ausu\d because they Yy niave
a lot more data and material requiring translation. I suggest that the translation to Russian be the responsibility of

the Russians and be done in Russia where the services of a translator will be a lot cheaper. If the cost of the

translation into Russian is removed then the total price of the Victoreen provided system for the four radiation



monitoring systems, the installation by the supplier and the spare parts and calibration equipment would be
$564,000. The costs of similar equipment and services for the NRC system, excluding the radiation source
calibrator, which they do-not-previde, is $490,931. The difference between the two prices is $73,069.” 1 do not
have the cost of t.hfra{ai’on source calibrator, but that cost would further reduce the difference T The. quoted
prices. -

It is therefore my recommendation that, since NRC do not comply with the requirements of item 9.0 (1) of the BNL
specification, and in view of the other points stated above, that the Victoreen Post-Accident Monitoring System be
purchased for the Kola Nuclear Power Plant and, if appropriate, for the other Russian reactors.

Further, in item 2.2 of the Victoreen quotation, Victoreen state that, ".... Victoreen can supply the required conduit
and pull boxes. It should be noted that the system qualification requires installation in accordance with
Victoreeen's specification." To ensure that the system complies with Victoreen's stated qualification requirements
it is my further recommendation that appropriate conduits and pull boxes be purchased from Victoreen also.

cc. J. W.Baum, RSD
J. C. Small, Purchasing



BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM

DATE: October 10, 1994

TO: Files

FROM: James G. Gupp ¥i’mne 516 282 2698, Fax 516 341 1430

SUBJECT: Justification for\Rladiation Monitoring Equipment Project

This memo will serve to provide the justification for BNL/DAT/IPD to proceed with a
Project to provide Radiation Monitoring equipment to a Russian Nuclear Power Plant (NPP)
located at Kola. The subject Project will provide Kola NPP with state-of-the-art radiation
monitoring equipment of US manufacture to assist the Russians in monitoring the level
of radiation in confinement.

In line with the various Selection Criteria generally agreed to by the AUI Board on June 24,
1994, the subject Project is considered to be low risk because:

1.

c.

Completion of this Project will provide low risk technology aimed at improving the
safety of radiation monitoring at a Russian NPP. All equipment is US standard for

such applications. This equipment has a proven history of widespread application in
US NPPs.

This Project does not involve any design related work on the part of BNL nor any US
contractor, and the equipment to be utilized has been approved of by the Russians.
Materials discussing various equipment types were submitted to the Russian side for
their approval. The specific equipment to be delivered is that selected by the
Russians as meeting their requirements, and are approved by their respective design
and regulatory agencies.

This Project also provides advise and technical support to the Russian commercial
nuclear power agencies to upgrade and further develop safety practices in the area

of radiation monitoring. This goal of safety practice development is explicitly
allowed by the Selection Criteria.

This Project also provides education, training and knowledge transfer to Russian NPP
staff on technical methods, approaches, and techniques pertinent to radiation
monitoring. This goal of education, txammg, and knowledge transfer is explicitly
allowed by the Selection Criteria.

L. Willis
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BROOKHAVEN NATIONAL LABORATORY
MEMORANDUM

DATE: October 11, 1994

TO: Fred Altrui/DCP
FROM: James G. Gupp one 516 282 2698, Fax 516 341 1430
SUBJECT: Purchase of Radlation Monitors

I request that the equipment and other accessories indicated in the Purchase Request No.
745221 be procured. As we have indicated earlier, the low bidder (NRC) was deemed
unacceptable and the reasons documented (Memo, T. Khan to J. Guppy, dated 8/24/94). The
acceptable vendor is the next lowest bidder, Victoreen.

Please proceed with this procurement, with the following exception. Before giving
Victoreen the option to translate the equipment documentation, I would like to get an
indication of the amount of documentation involved (e.g., number of pages of text, number
of figures, number of tables). The cost of $68,000 seems high, and we may be able to
translate the materials by other means more cost effectively.



BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM

TO: John Small (DCP)

FROM: T. Ginsberg (DAR.\
SUBJECT: Radiation Monitor RFQ 745221
DATE: October 26, 1994

I have reviewed the communication from Victoreen of October 25, 1994. The information
presented in the fax demonstrates that the Victoreen and NRC price quotations for the radiation
monitor systems are reasonably comparable. We believe that the Victoreen system is technically
superior, as documented in the memo from T. Khan to J. Guppy of August 24, 1994, which is
attached to this memorandum. Furthermore, NRC does not satisfy the very specific requirement
defined in the BNL requirements document that the seller must identify at least one U.S. power
plant in which their high-level monitoring equipment is currently installed and operational. On the
basis of these argument, we request that DCP proceed with award of contract to Victoreen.
Additional supporting information follows.

In order to compare the Victoreen and NRC proposals, we must establish a comparable set of
equipment and services. The Victoreen system contains a Radiation Calibration Source, while the
NRC system does not. The radiation source calibrator was not a requirement. So, we will
exclude this cost from the costing basis. Both systems contain electronic calibrators, and we will
include this in the costing basis. After due consideration, we believe it best to exclude translation
services from the services to be provided. The Russians can supply the translation, probably
much cheaper than we can in the U.S. On this basis the total price for Victoreen comes to
approximately $520K. The total price for the NRC proposal comes to about $490K. We believe
therefore, that the costs of the two systems are reasonably comparable.

" On the basis of the above discussion, we request that DCP proceed with award of contract to
Victoreen.

CC:

J. Guppy /

T. Khan
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Fax Letter Victoreen to BNL, October 25, 1994

LALTSE =y MRAUTT &2, ¢

Fax Letter Victoreen to BNL, November 4, 1994

The clarifications transmitted to us by Victoreen on October 25, 1994 and November 4, 1994 now enable us to
specify the equipment and services which are to be purchased from Victoreen.

Please place a Purchase Order for the following:

ltem 1: One Radiation Monitoring System as described in Proposal No. 601860, Unit Price $134,000.
One Radiation Source Calibrator (Model 878-10), Unit Price $6,500. |
One Electronic Calibrator (Model 878-11), Unit Price $4,600.

ltem 2: Translation from English to Russian of Installation, Operation, and Maintenance Manual, Total Price
$7,900.

The total cost of the purchase from Victoreen is $153,000.

TG/jmf94M52
Copies to:

}J. Boccio
J. Gunpw/

W. T. Pratt



Brookhaven National Laboratory

To: James Guppy, IPD

From: Tas Khan, RSD 7/, /

Date: March 21, 1995

Subject: Post-accident radiation monitoring system for Kola NPP

This is in response to your request to amplify on my memo to you of August 24, 1994. I have the following
comments:

Item 9.0 (1) of the Brookhaven requirements stated that the Seller shall submit with this quotation the name of at
least one U.S. operating light water reactor nuclear power plant in which the high level post accident monitoring
equipment is currently installed and operational......Vendors who do not submit this information will be
automatically disqualified from this procurement process." Victoreen is the only qualified vendor which has a
qualified system available. Victoreen have provided a list of 59 nuclear power reactors, 48 of them in the U.S.,
where the post accident monitoring system is in use.

Victoreen has provided a list of minor exceptions where their system differs from the Brookhaven specifications. I
shall discuss them one-by-one. The sections referred to in what follows are from the Brookhaven specifications
and not from the Victoreen proposal.

1. In Victoreen's standard design, there are related exceptions to the second paragraph of section 1.0 and
first and second paragraphs of section 4.0. The Brookhaven specifications states that "Figure 1 is a
suggested conceptual schematic diagram of a single train (or Channel), showing one high range detector
channel associated with one signal processing unit." The main point of the Brookhaven specification was
to have a high range gamma monitor which can survive extreme post accident conditions inside the
confinement. To have a local readout display outside confinement and to have a remote display and strip
chart recorder in the control room. Victoreen accomplishes this in a manner superior to the suggested
conceptual schematic. They integrate the signal processor with the control room-mounted rate meter.
This design eliminates single points of failure that can affect more than one channel and requires Class
1E ac power in only the control room. It also provides easier access to the signal processor, thus reducing
installation and maintenance costs.

2. There is an exception to second paragraph of section 2.1. The specification requires the Seller to ship the
equipment to the job site. The proposal offers to ship it to Upton, NY. This is not a technical matter and
so outside the scope of this memo.

3. There is an exception to section 5.5. The BNL specifications require the equipment outside confinement
to be qualified to 95% relative humidity and temperatures between -40°C and 40°C. The proposal states
that the equipment outside confinement is qualified to 90% relative humidity and 40°F to 120°F. The
change in relative humidity limits from 95% to 90% is considered to have negligible effect. The essential
point in such systems is that the equipment inside confinement should be able to survive the extreme post
accident conditions. The main part of the rest of the equipment is located in the control room. Operators
should be present in the control room to be able to utilize the post-accident monitoring system. The
temperatures should be maintained in that area for them to function effectively. Therefore this is an
acceptable exception to the specification, particularly in view of the slightly more advanced design where
the critical parts of the system are either within confinement or inside the control room, as discussed in
item 1 above. Moreover these monitors have functioned well in 48 U.S. plants.

4. Section 5.6 of the BNL specifications requires the system to be unaffected by voltage and frequency
variations of +/- 20%. The proposal states that the Victoreen system allows variations of +/- 10% in

1



voltage and +/- 3 Hz in frequency. This variation to the specifications is acceptable, especially in view of
the fact that they offer an uninterruptable power supply as an option, to which the system will switch if the
220 Vac power is corrupted. This feature is an added design advantage.

There are a number of exceptions to section 5.7 .

(1) The BNL spec. requires check of all circuitry other than the detector. The proposed system
includes the detector in the checking. This is obviously an advantage.

(4) Their rotary switches are not protected in the proposed system, as specified in the spec.
However, rotary switches are harder to use inadvertently. Moreover, a removable protective cover is
offered.

(5) The rate meter in the proposal is qualified to 10’ Rad. The spec. required the system to be
qualified to 5x10° Rad. The point of this specification was to have a very reliable system. The rate meter
is a'small part of the system. It is located in the control room where radiation fields are likely to be low,
even in post accident conditions. Routine maintenance will enable the rate meter 10 be easily changed if
any malfunction appears.

(6) and (8) Same comments apply as for item 3 above.

(14) The BNL spec. specifies that an enunciator will be provided by an outside supplier. It is
considered logical and acceptable that an audible alarm, of a type acceptable to the user, be provided by
this supplier also.

(16) The Victoreen design does not require a radiation source to generate a live zero to prohibit
spurious false alarms. Victoreen's design is more advanced and has several advantages, including
elimination of isotopic sources, background reduction, less complex and more reliable circuitry as well as
AL ARA considerations.

(17) Victoreen's design does not require detector doping. An automatic test confirms proper
function and continuity. Channel integrity is confirmed by an electronic check source. The check is
initiated every 17 minutes or at operator request. All these points are superior to the requirements of the
BNL specification.

Exception to section 5.9 is in the type of connectors used. The Victoreen proposal's connectors are at least
as effective as required by the BNL specification.

I will be pleased to answer any questions.

cc

J. Baum
J. Small



BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM

DATE: February 8, 1995, Revised March 28, 1995
TO: M. F. Healey ) &m@'
FROM: J. C. Small V\("
\
SUBJECT: BNL Purchase Order No. 745221- Victoreen
Attached for your approval is the subject firm fixed price Purchase Order in the amount

$153,000 with payment terms Net 30 days F.O.B. Upton, NY to be awarded to Victoreen of
Cleveland, Ohio. .

Authorization to Proceed

AUIL: AUI’s Trustees have expressed concerns regarding liability related to the NIS Project
Office. Therefore, the Brookhaven Technical Representative has included a statement in the
supporting documentation that this procurement has been reviewed regarding risk and is
authorized to be processed. Reference J. Guppy memo dated October 10, 1994,

DOE: Also due to the transition of the project responsibility from Brookhaven to Battelle PNL
this procurement requires approval by the DOE International Safety Program. Attached is a
copy of DOE approval for this procurement.

Commerce Business Daily (CBD)

Since the estimated value of this procurement exceeded $100,000 a notification was mailed for
publication in the Commerce Business Daily. This notice was published on April 6, 1994 issue
no. PSA-1069.

Request For Quotation

A request for quotation was mailed on July 8, 1994 to a total of sixteen (16) companies with a
quotation due date of July 29, 1994.



Purchase Order No. 745221
Page Two

Amendments No. 1 and 2

Two extensions to this solicitation were granted. Amendment No. 1 extended the due date until
August 5, 1994 in response to a request for an extension. Secondly, a change to the technical
specification was contemplated. Therefore, a final extension was granted and faxed to all
companies extending the due date until August 10, 1994. After further consideration no changes
were required.

Summary of Quotations

On August 11, 1994 quotations were opened and are summarized below. Brookhaven in its
RFQ requested that all companies provide a price for both the base requirement, for quantity one
(1) Radiation Monitoring System, and an option, to purchase three (3) additional systems plus
installation, spares, and manuals. In the solicitation Brookhaven clearly indicated that the basis
of award was the lowest total price for both the base requirement plus options. Furthermore,
that Brookhaven intended to issue a purchase order for the base requirements and that options
may be exercised depending upon need and available funding.

Only two quotations were received and are summarized below.

NRC Industries Victoreen

A. Base Requirement $128,175. $150,000.
B. Options $371,006. $474,000.
Total: $499,181. $624,000.

Quotations were forwarded to the requisitioner, J. Guppy for review and evaluation. On August
24, 1994 T. Khan informed J. Guppy in writing that award is recommended to Victoreen based
upon the following. The apparent low bidder NRC Industries did not comply with paragraph
9.0 of Brookhaven’s technical specification which required the seller to submit with its quotation
the name of at least one U.S. operating nuclear power plant in which the radiation monitoring
equipment proposed is currently installed and operational. Furthermore, that any seller that did
not provide this information would not be eligible for an award. This requirement was included
in the specification to ensure that the radiation monitoring system was a proven design not a
prototype. NRC has submitted evidence that it has provided various components to U.S. and
Foreign customers, however, it has never provided a complete radiation monitoring system to
a U.S. operating nuclear power plant as required. Therefore, NRC could not comply with Par.
9.0. Lastly, NRC’s proposal did not meet several other specifications including not providing
a radiation source calibrator and its equipment does not meet the Equipment Environment
Conditions listed in Table 4 of Brookhaven’s specification. Victoreen on the other hand
provided a list of 59 reactors where its monitoring equipment is installed. In addition, Victoreen
specifically acknowledged compliance with all codes and standards in Brookhaven’s
specification, NRC did not. :



Purchase Order No. 745221
Page Three

Victoreen did detail in its technical proposal some exceptions and clarifications. These
exceptions were reviewed by T. Khan. In most cases Victoreen’s system is in compliance with
the intent of the specification but they do so in different and often superior way.

In summary, both Victoreen and NRC took exceptions to Brookhaven’s specifications.
However, NRC’s exception to paragraph 9.0 regarding having at least one operating radiation
monitoring system in the U.S. is considered a major exception. Based upon this major exception
NRC'’s proposal was eliminated and not given any further consideration.

Although Victoreen does not fully comply with all of Brookhaven’s specifications the exceptions
are minor and the system has been determined to be quite suitable and acceptable by Brookhaven
engineers. For example, Victoreen’s system allows a voltage variation of +/- 10%.
Brookhaven’s specification requires a voltage variation of +/- 20%. Under normal operating
conditions line voltage does not vary more than +/- 10%. However, in the event it does
Victoreen has an Uninterruptable Power Supply (UPS) to which the system will switch to if
power is corrupted. Therefore, this exception to the specification is acceptable. A complete
review of all Victoreen’s exceptions is detailed in T. Khan memo dated March 3, 1995 and is
included in this procurement file. Brookhaven has announced this procurement in the Commerce
Business Daily, the solicitation was sent to sixteen (16) companies, but only two (2) companies
responded. Therefore, even if a Request for Best and Final Offers was issued to all offerors
with a revised specification the outcome and selection of Victoreen would not change due to the
limited number of qualified manufacturers of Radiation Monitoring Equipment. Therefore,
based upon the information provided above, it has been determined that Victoreen is the only
qualified company that can provide the Radiation Monitoring System Brookhaven requires.
Accordingly, it is in the best interest of the Government and Brookhaven to proceed with an
award to Victoreen without further delay. The writer discussed the elimination of NRC and
recommendation to award a contract to Victoreen with legal counsel, M. Goldman. Based upon
the information provided M. Goldman agreed with the elimination of NRC and that award to
Victoreen was justified on a Sole Source basis.

Since there was a significant difference in price (approx. $125,000) an examination of
Victoreen’s pricing and technical proposal was conducted. The following observations were
made. Victoreen proposed a cost of $60,000 for the translation of manuals and documentation
into Russian item 07 while NRC proposed $8,250 for item 07. In addition, it was indicated in
Victoreen’s technical and cost proposal that it had included in its base system two (2) Radiation
Sources and Electronic Calibrators which were required by the technical specification, but were
requested to be priced separately as options. This was done to ensure adequate funding was
available to purchase the Radiation Monitor System.



Purchase Order No. 745221
Page Four

Negotiations

Since NRC was eliminated for technical reasons and Victoreen was the only remaining company
the writer contacted Victoreen to inquire why the cost for translation was so high and what was
the cost for the radiation source and electronic calibrator. On October 25, 1994 Victoreen
informed Brookhaven that the cost for the Radiation Monitoring System less the radiation and
electronic calibrators was $134,000 a reduction of $16,000. The reduction of $16,000 is based
on the following. Victoreen included two radiation sources and two electronic calibrators in its
base proposal price $6,500 + $4,600 = $11,100 x 2 = $22,200 less system/qty discount =
$16,000. Since Brookhaven is now only ordering one radiation source.and one electronic
calibrator the price is $11,100 and shown below. Also that the price for translation was a
conservative number but was still $60,000. After review of this information with T. Ginsberg,
Brookhaven, it was suggested that Victoreen obtain a quotation for translation from East West
Interchange a company known by Brookhaven to provide quality work at a reasonable price.
On November 4, 1994 Victoreen informed Brookhaven in writing that it could reduce its price
for translation to $7,900 a reduction of $52,100. This was based upon a quotation Victoreen
received from East West Interchange.

Based upon the above, T. Ginsberg, on November 8, 1994 requested in writing that DCP place
a purchase order with Victoreen for a total of $153,000 as summarized below.

Ite Description Total Price
01 Radiation Monitoring System $134,000
One Radiation Source and
Electronic Calibrator $ 11,100
SUB TOTAL $145,100
02 Operation and Maintenance Manuals
translated into Russian $ 7,900

GRAND TOTAL  $153,000
Note: Victoreen confirmed via fax on 12/27/94 that all pricing is valid until 04/14/95.

Price Justification

Although the NRC system was disqualified for technical reasons it is a reasonable comparison
for pricing purposes because the configurations are similar.

NRC Industries Victoreen (Revised Pricing)
A. Base Requirement $128,175. $134,000.
B. Options $371.006. $373.900.

Total: $499,181. $507,900.
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Prices listed above do not inciude radiation and electronic calibrato
priced options. NRC cannot provide the radiation monitor. The abov e prices reflect the s
equipment configuration for comparison purposes.

Based upon the above, it is shown by analysis that Victoreen’s price is fair and reasonable.
Other Considerations

The processing of this order was delayed for several reasons. Namely this project was at one
point put on hold by AUI’s Trustees and then a determination was made to.proceed. Secondly,
an extensive review and negotiations was required to determine if Victoreen’s proposal was
acceptable from a technical and price standpoint. All these factors contributed to the delay of
this procurement.
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operation and maintenance manuals translated into Russian was reduced greatly from an original

price of $210,000 ($150,000 + $60,000) to $153,000 ($1
$57,000.

Recommendation For Award

Although this procurement was initially a competitive procurement, it has been shown after
announcing this requirement in the Commerce Business Daily, soliciting sixteen (16) companies

and Tints ¢+ tatin A 1 1
and evaluating the two quotations received, that Victoreen is the only qualified source for the

Radiation Monitoring System.

Therefore, Award to Victoreen is recommended on a sole source basis based upon being the
only company that can provide the Radiation Monitoring System Brookhaven requires at a fair
and reasonable price.

This transaction meets the ‘equrements of the Division of Contracts and Procurement Standard
Operating Procedure SOP 25.2 and is recommended for approval.
APPROVED:
o W
TTanVae, Ao
1VJ. ﬂCddCy ’ /1v1aua$

DlV f Contracts an rocurement

Jr#4\745221M . MFH



ATTACHMENT 8

Purchase Order Contract
(BNL Purchase Order 847905)
with Victoreen, Inc. for
Field Service Engineering at the
Kola Nuclear Power Plant



Dete of Contract | Date of Expiration |  Buyer Buyer Amount Conlract Number
an Y i} Bao eNA TYAN AN AP
6/16/97 9/30/97 v 0. J. Fox 9<0,/00.00 7905
BROOKHAVEN NATIONAL LABORATORY
ASSOCIATED UNIVERSITIES, Inc
P.0O.Box 5000
UPTON,L.I.,N.Y. 11973-5000
Victoreen Inc.
6000 Cochran Road
Solon, OH 44138
Atin: Jon A, Hale
CONTRACT

This is a Contract (the “Contract’) made as of the date set forth above, between the
party above named (the “Contractor”)., and Associated Universities, Inc. (“Brookhaven” ),
the latter acting under Prime Contract No. DE-AC02-76 CH00016 with the United States
of America (the “Government”) represented by the United States Department of Energy

(“NOE*)-

\ Wwve .

Hereto attached and hereby made a part hereof is Attachment A, which contains
additional provisions of the Contract.

Scope of Work:

T mmbrantas hh}l s $ham MmamAansAm, 2 e e med Emamilidinan b mnarfar

The Contractor all provide the necessary personnel and facilities to perfori
installation and calibration of Radiation Detectors at the Kola Nuclear Power Plan
and factory training. Specifically, the Contractor shall perform the following tasks:

1. Field Service Engineering

A. Terminate wiring between detector and readout on two (2) channels

B. Perform electrical alignment of two (2) readouts per procedure
TP876A-1-108.

C. Perform calibration of installed channels per procedure in section 7

of inctrument inctrniction maniial 877-1-1
W TR IWAE WA I BL B0 TSRS WA WLINWIE T F T TGAT ANGAl W L] ]
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This work is a continuation of the effort started on Contract 745221.



Contract No. 847908

Victoreen Inc.
Page 2

2.

Factory Training
The scope for factory training will include the following:

Overview lecture describing operationalffunctional characteristics of
equipment.

Demonstration of readout electrical alignment procedure by instructor.
Supervised performance of electrical alignment procedure by student.

Demonstration of NIST-traceable factory isotopic calibration using range
source.

Demonstration of transfer calibration procedure by instructor.
Supervised performance of transfer calibration procedure by student.
Closeout lecture reviewing and summarizing training, Q & A.

Lunch for students

Factory training does not include travel and per diem expenses for students
nor translation of training material.

1.A. Reports/Deliverables:

The Contractor shall submit a letter report summarizing the Field Engineering and

A.

Training.

2. Temm:
This Contract shall be effective on the date it is executed by Brookhaven provided
that the Contractor executes the Contract without exception or alteration. It shall
remain in effect until September 30, 1997.

3. sation, Limitatio c

Estimated Cost;

The estimated cost of this Contract is Twenty-Six Thousand Seven Hundred
Dollars ($26,700.00). The Contractor shall not be reimbursed in excess of
this amount without written authorization from Brookhaven's Division of
Contracts and Procurement.
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Contract No. 847905

Victoreen Inc.

Page 3

B.1

B.2

C.2

Cc3

Compensation:

Labor: The Contractor shall be compensated at the fully burdened rate of
$1,300.00 per day for Field Service Engineering and $2,400.00 per day for
Factory Training. For the purposes of this Contract, “a day” shall be deemed

to be eight hours worked in a calendar day. Field Service effort hereunder
shall not exceed a total of 10 days and Factory Training effort shall not

exceed 3 days.

Travel Expenses: The Contractor shall be reimbursed for travel and per
diem including lodging, meals and incidental expenses authorized by
Brookhaven's technical representative in accordance with Brookhaven's

standard policy. Reimbursement rates under this policy include (a) airfare
at actual exnense for coach Ih\ per diem in accordance with the Federal

SR WL Wi WA Ty W) 1 TR WA wwe v b

Travel Guidelines, which mcludes lodges, meals and incidental expenses,
(C) suocompacr rentai vehicies at actuai COSI and (CI) use of prlvale
automobile at $.31 per mile plus tolls. These expenses shall be subject to

a 10% G&A fee.

Miscellaneous Expenses: The Contractor shall be reimbursed for
$

micnallananiie avinaneae insliirdins ~Aanvin favi and talanhAana ates
misceiianeous CAMCIISCGS in |v|uuulg va]ulu, IGAlIIH [=1g1¢ I.UIUPII ne, &iC.

These expenses shall be subject to a 10% G&A fee.

Limitation of Cost of Travel Expenses and Miscellaneous Expenses:

It is estimated that the total cost of the travel and miscellaneous expenses
described in Paragraphs 3.B.2 and 3.B.3 above will not exceed $6,500.00.
The Contractor agrees to use his best efforts to perform within this estimated

PN

CUSL

If, at any time, the total miscellaneous costs approach 90% of this estimated
total, and the Contractor has reason to believe that this total will be

exceeded, he shall notify Brookhaven’s Contracts and Procurement Division
to that effect and provide a revised estimated total.

' YR Sy PO TR - RUPRY YR [ DRpRN-JU R -
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expenses which ex ceed the total amount authorized in this Contrac
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Payment: Brookhaven will pay the Contractor monthly upon receipt and
approval of properly certified invoices which state the number of days

exnandad durina the nravious month. If travel is authorized the Contractor
GAHG' INdSrNd AT 1T ls M W Hl A" A RASA IR RNL AN 1YY A1 AT Wi Iw ANl I |‘-vu Sl I WAIE U WA

shall submit receipts for all travel expenses incurred. No payment will be
made without these documents.



Contract No. 847905
Victoreen Inc.
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Invoices, in duplicate, shall be directed to Brookhaven’s Accounts Payable
Section, Contracts Division, Bldg. No. T-134B. In addition, the Contractor
shall indicate the final invoice by clearly marking such invoice as “FINAL".

4, Brookhaven Representatives:

A. Technical; George Greene (516) 344-2696, is Brookhaven's technical
representative, hereunder. He shall act as liaison between Brookhaven and

the Contractor in technical matters only.

B. Contractual: K J. Fox, Sr. Contracts Specialist, Telephone No. (516) 344-
2766 is Brookhaven's contractual representative. Any change or modification
in the terms and conditions of this Contract shall require the written approval
of Brookhaven's Contracts and Procurement Manager, or her designee.

5. Additional Terms: Attachment A (General Provisions, Form No. BNL F2704)
which are attached hereto and made a part hereof, contain additional provisions of

this Contract.
This Contract does not bind nor purport to bind the Government of the United States.
ACCEPTED:

VICTOREEN INC. ASSOCIATED UNIVERSITIES, INC.

a C;\D\um By %MW\ 5\‘1 i

| : K.J.Fo%, '
Title _Sr._Contracts Specialist
Date_ ‘o \A-S) Date %)Vr\.\ [ Ci 199"

Two copies of this Contract, executed by Brookhaven have been provided. Should you accept this Contract
without exception or alteration, one copy of the Contract executed by both parties shall be returned to
Brookhaven's Contractual Representative. Should you take any exceptions or attempt to alter the Contractin
any manner, Brookhaven's execution thereof shall be null and void. Should you wish to take
exceptions/alternations, you shall notify Brookhaven's Contractual Representative. Brookhaven will consider
the requested exceptions/alterations and notify you accordingly. No Contract shall exist unless and until such

differences are resolved.

The Contractor shall sign one (1) copy and return one copy of this contract to the attention of Mr. K. J. Fox, Sr.
Contracts Specialist, Division of Contracts & Procurement, Contracts Section, Building No. 355. One copy of
the fully executed Contract shall be retained by the Contractor.

A)847905.CON
j#4



DATE: June 11, 1997

TO: Bob Lake
FROM: George Greene /g.«% —W‘-"

SUBJECT: Sole Source Purchase Order for Engineering Services from Vic

o marcaadlio ameemian amzecambs oo ot oo el } S IR,

1' l.CdbC CApPCULLC a bUlC SouIcCe PUUulldbC OULUCL wiill mc VILLUICCH, mc. m mc amount OI
$24000.00 to provide engineering services for two tasks as outlined in the attached Statement of
Work. Both tasks are a continuation of work initially provided by Victoreen to BNL to build,
install, and calibrate a dual-train high-level confinement radiation detector system for the Kola

Nuclear Power Plant, Unit 2 in Polyarnie Zori, Russia. The initial work was prov1ded under BNL
PO# 745221 (4/24/95).

The two tasks which we require from Victoreen are as follows: 1) Travel to Polyarnie
Zori, Russia to complete the installation, setup, calibration and on-site training in the use of the
radiation monitor system which was begun under PO# 745221. This portion of the original work
was not completed dun'ng the previous trip to the Kola NPP due to unexpected difficulties which

PO W | <r tha s Mecnalama 2 Lale cacace exemols L. PRSPy § DLy axrobacan ==
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hindered our progress when we went to Russia in October 1996. The Russians did not notify BNL
prior to our trip to the nuclear power plant that they were unable to complete the installation of
the cabling and installation for two of the four detectors in the reactor confinement prior to restart
of the reactor. Because the reactor was operating when we arrived in Russia, we were only able

PUB, PP P, i Sz ~AE  tha Emvee Antnntamae b enmaienda ~Af  tha

tG uOuxpxch vulL WULN on twu i e TUUL UcicLivLy, Ui remainacr vi i
installation/operation/checkout/calibration needs to be finished. 2) Conduct in-depth training in
the use and calibration of the equipment for selected Kola NPP personnel at the facilities of
Victoreen in Cleveland, OH.

This request for engineering services is sole-source for the reasons that the equipment is
one-of-a-kind eqw*mpmenu which has been built uy Victoreen and Victoreen has prﬁpi‘ieLa‘.i'y' and
patent rights to the equipment. Also, Victoreen is the only company experienced in the
installation and calibration of the equipment, and the only company whlch can conduct training
on its use and calibration.



BROOKHAVEN NATIONAL LABORATORY
PURCHASING REQUEST — WORK COPY*

ESTIMATED COST
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REQUIRED SECTIONS AND ITEMS ARE SHADED

PAGE 1 OF l

*SEE INSTRUCTIONS ON REVERSE SID.

GENERAL INFORMATION

NOTE: Enter Last Name First

Requested ByG /; G/‘@M _. Lite Nc (3717 Ext zzqé Brdg Nté@ mﬂoom No Da f
Contact ' (= 22 Zqé Short Descnptron /WIM - ?JC/' t/ } @
DELIVERY INFORMATION NOTE: if Delivery Information Is The SameAs Above, e Enter “SAME" n The "DELNER TO" Sectron
Deliver To: " SAM & - Bidg. No. ____:_ RoomNo : 4:.,» E"E;“;:ff
) LINE lTEM/JOB INFORMATION/ALLOCATION METHOD/QUALITY ASS!JRANCE _
:LO Number of Line itams Submitted (01-99) __ " Is This JCARS Related (Y/N) - =i "lsfhtsAvudcbie from Excess Sources (YINLA_,_t 2
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|
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MEMORANDUM
DATE: June 16, 1997
TO R. M. Lake
TROAM. G A Craana €4 P LD s
N INUILYR. e JIVGli //. e - 7

SUBJECT: Level of Effort for Engineering Support from Victoreen, Inc.

A t+arhad 1 fn X/ it T Thic affret £
Attached is a proposai Irom Vicioreen, inc. inis Ciort is for the Kola Nuclear Power Plant in

Polyarnie Zori, Russia to install high level post accident confinement radiation monitor system.

This effort was originally started under PO 745221. This is a continuation of the installation and
operator training which could not be completed due to preparation requirements from the Kola
Nuclear Power. This effort will be against account number 86145 for the installation and account

QL1472 far tha training
OWVAIT LUVL Ulw W u.us

I have reviewed the attached proposal from Victoreen, Inc. and find it fair and reasonable. The
estimate for five days on site for installation and start-up is based upon my previous site visit on
October 1996 is an adequate estimate to complete this work. Five days of travel time is necessary

fn orn fn anr‘ ram r‘]n1ln'9nr‘ n"“r\ fn Dnlvnmip 7!\1'1 Dnecvz Aﬂ or]rl;'h'r\nol fhrﬂn Anxrc AF nnerator
woswv AAVALL Wi Y WwACLLEE,y diV £uliRiy ANUOULG.  SML GUULIWVLGL WILVY MGy O Vi WiwaslUL

training are required, which will occur at chtoreen, Inc.

If you have any questions, please feel free to contact me at extension 2296 or Bob Lake at extension
2119.
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VICTOREEN, INC.
6000 Cochran R4,
Cleveland, OH 44139-339%
To: Kevin Fox Telefax- (516)344-5499
Brookhaven Telephone: (516)344-2766
From: Jon A. Hale Telefax: (216)248-9301
Product Manager Telephone: (216)248-9300
ext 241
E-mail: systems@victorecon.com
Date: Jume 13, 1997 Page: 1 of 3

Subject: Installation of Model 875 Momitors
Victareen Quote Q602410

Kevin:

In response 10 your messape yesterday, we offer the following clarificarion o the quotation
sent to George Greene for the remainder of the monitor installation at the Kola plant:

According 1o our Field Service Engmeer, the scope of the remaming installation
taskx is approximately equal 1o the scope of the completed work. That scope
inchides the following:

Terminate winng beiween delector and readout on two (2) chanaels

Perform clectrical alignment of two (2)readouts per procedure TP876A-1-
108

Perform calibrarion of installed charmels per procedurs m section 7 of
insument instruction manual 877-1-1

Bascd on the above Bxt, we cstimalc that five (5) days oa sitc for instaliation and sGat-up
will be required.  Also, based on expericnce gamed from the previous cire visit, we estimate
that five (5) days roundtrip travel tme will be required. Our international servics rate s
$1,300/day. Notc: For clanty, as applied to service and ravel] thme, a day is defined a8 8
hours.

Notc: The estimated dwration of the service activities assumes that the detestors, readouts,
and mcrcammecting cabling s installed before arrival of the field sexvice technician.
Dedlays caused by incomplets pre-~visit preparation may resuit in the c<Xtcasion of the

Note: Orniginal estimmare for aitfare was $2,500. This was a special rate based on sufficient
advance notice. Due 0 the week delay of the activity and reschedule of the flighe,

P.a1-83



VB 13797 1o: 24 CFOLOLBLO4YY DLr BULLDING 929 wWivyg
"JUN 13°87 13:21 FR TO 85153445433 P.@zr us

The scope for factory trafuing will incinde the foflowing:

Overview lecture describing operational/functional charactegistics of
equipment.

Demonstration of readout electrical aligmment procedure by mstructor.
Supervised performance of electrical alignment procedure by student.

Demanstration of NIST-traceable factory isotopic calibration using range
sowree.

Demonstration of transfer calibration procedure by mstructor.
Supervised performance of wansfer calibration proceduse by student.

Closeont lecnxre reviewing and summarizing training, Q & A

The following items are pot included within the scope of raming:
Stndent ravel and local lodging expenses
Swident breakfast and supper expensss (daily lunches will be provided)

Translation expenses -Note:  All printed training materials will be i the
English Janguage.
Based on the above Kst, we estimate that three (3) days of factory traming will be required.

QOux standard factory traiming rate s $2,400/day. Note: For clarity, as applicd to taining
time, 2 day 13 defined as 8 hours.

To summarize the information presented above, we offer the following estimate:

Field Service

S days travel @ $1,300/day $6,500
S days installation @ $1,300/day 6,500
Anfare (coach ¢laws) 4,500
Lodgmg 750
Meals 750
Mascellameous _S00

Note: Ongmal estimate for airfare was $2,500. This was a special rate based on sufficient
advance potice. Due 1o the week delay of the activity agd reschedule of the flight,
*  the onginal rate was no Jonger available,
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Yoz
3 days @ $2,400/day £7.200

Budgeary Estimate Towal $26,700

Notc: Listed daily rates for service, travel, aud traimg axe fixed and G All ottt Listied
¢Xpenscs arc cstimated and will be billed at actual cosz plus 10% luquiling. I

Please review this infarmation and let me know if you require anything alse.

Regards,

%‘Lﬂvﬁ.
Jon A Hak
Product Manager

Wuvy
r.®37a3
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BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM
DATE: July 17, 1997
TO R. M. Lake
FROM: G. A. Greene % 4// 174
A e

L NS

0. 847905,

<

SUBJECT: Amendment for Contract /ictoreen, Inc.

Please add $2,627.00 on the attached letter from Victoreen, Inc. for parts needed to complete the
installation of radiation dectectors at the Kola Nuclear Power Plant in Russia. The account to be

rand o 12148
VU 1O LI 1.

If you have any questions, please feel free to contact me at extension 2296.



Executor: Kola “MU” “A00T” “GEM”
Address: 184141, City: Poliarnii Zori
Murmansk Oblast

Currency bill:

Beneficiary ZAO “GEM”

Bank of Beneficiary:

MERITA BANK LTD
KANSALLIS-OSAKE-PANKKI

HELSINKI FINLAND
USD ACCOUNT N.20006008004353

Customer: Kola NPP
Address: 184151, City: Poliarnii Zori
Murmansk Oblast.

Payor: Battelle Institute

Pacific Northwest National Laboratory USA
(For the Kola NPP)

By subcontract 190085-A-RA

Task Order No.7 from Sept. 18, 1996

MURMANSK SAVING BANK APATTTY (?), ACCOUNT NO. 410702041/001

Subject of the bill

Amount Sum

(%3 3)

Payment within the framework of
subcontract 190085-A-R4.

Task Order No.7 for work completed in the
installation of post-accident radiation
monitoring system for Two Units of the
Kola NPP, to subcontractor at the Kola NPP
in agreement with contract 62/93

14000

Total:

14000

Director KMU GEM

I confirm

Director Kola NPP

Igdal, B.L.

Kolomsev U.B.
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ATTACHMENT 9

Documentation of Shipment of Additional Hardware
to the Kola Nuclear Power Plant,
Principally Stainless Steel Hoses,
to Upgrade the Installation of the

In-Confinement Cables
for the Radiation Monitors to U.S. Standards
(July 1997)



FACSIMILE TRANSMISSION
from

GEORGE ALANSON GREENE
Experimental Heat Transfer and Fluid Dynamics Group
Department of Advanced Technology
Building 820M
Brookhaven National Laboratory
Upton, New York 11973-5000

FAX: 516-344-3526
Phone: 516-344-2296
E-mail: GREENE1@BNL.GOV

DATE: July 31, 1997

TO: Jeff Deal, PNNL
FAX: 509-372-4411
VER: 509-372-6204

MESSAGE
KRRRRRI I I I kAR T I AT AR ARk hh kR khhhhhhhhh Rk kR hhhhhhh ko
Mr. Deal:

I have received word from Jim Guppy (BNL) that Rich Reister
(DOE) has discussed the shipment to Russia of the extra hardware
for the completion of the installation of the high-level
confinement radiation monitor system in Kola NPP Unit 2 with Doug
Timmons (PNNL). Mr. Reister has verbally approved the shipment to
proceed through the US Embassy route, as I understand you discussed
with Rich Denning and Jim Guppy yesterday.

I have attached several documents to this fax which you
requested in order to authorize the shipment. The first document
is an inventory of the contents of each of the three boxes and the
total weight of the shipment (105.5 pounds). The total value of
the three boxes is $7300.00, as indicated on the BNL shipping memo
to Matrix which is attached. The BNL purchase orders for the
hardware are also attached. The boxes have been prepared for
shipment to Matrix and will be sent to their Virginia address upon
receipt of approval for shipment from your office. You may
indicate such approval to ship to me by phone, fax, or email as
indicated above. Please give a copy of this fax to Mr. Timmons for
his information.

Sincerely,
George Greene
ARRRRRI AR AR IR KRR R AR IR R AR AR AR AR ARk hhh ke kR kA kh ke khhhhkkkk

Total Pages Including Cover Page

-7 -



BOX #1 LABELED 1/3
2 ea., 18.5 inch flexible hose, stainless steel, Swagelok part# $SS-12H0O-6-S12
6 ea., 48.5 inch flexible hose, stainless steel, Swagelok part# $S-12HO-6-L12
12 ea., Connector, BNC, Amphenol, part# 4868-UG-914/U
. 12 ea., Connector, BNC, Amphenol, part# 1-221265-0
16ea., Stainless steel screws, #6-32X .5 inch (no value)
. 16 ea., Stainless steel washers, #6 (no value)
. 16 ea., Stainless steel lock washers, #6 (no value)
Box dimensnons 59.5in X 9in X Sinchs

Box wt. 37ib

BOX #2 LABELED 2/3

1. 2 ea.,18.5 inch flexible hose, stainless steel, Swagelok part# $S-12HO-6-S12
2. 4 ea., 48.5 inch flexible hose, stainless steel, Swagelok part# $S-12HO-6-L12
3. 10 ea. shrink tubing 1 inch x 6 inch in one ZIP-LOCK bag (no value)

Box dimensions: 59.5in X 9in X 5inchs

Box wt. 35.51b

BOX #3 LABELED 3/3

1. 2 ea., 18.5 inch flexible hose, stainless steel, Swagelok part# SS-12HO-6-S12
2. 4 ea., 48.5 inch flexible hose, stainless steel, Swagelok part# $SS-12HO-6-L12
3. 20 ea., Front ferrule, stainless steel, Swagelok part# $S-1213-1
4. 20 ea., Back ferrule, stainless steel, Swagelok part# $S-1214-1
5. 1 Catalog, Victoreen, Medical, Health physics (no value)

6. 1 Catalog, Victoreen, Systems selection guide (no value)

7. 1 envelope containing 6 photographs (no value)

Box dimensions: §9.5in X 9in X 5inchs

Box wt. 33lb



FACSIMILE TRANSMISSION
from

GEORGE ALANSON GREENE
Experimental Heat Transfer and Fluid Dynamics Group
Department of Advanced Technology
Building 820M
Brookhaven National Laboratory
Upton, New York 11973-5000

FAX: 516~-344-3526
Phone: 516-344-2296
Email: GREENE1@BNL.GOV

DATE: August 4, 1997

T0 Jeff Cohen
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MESSAGE
ARREEAEEARE AR AR R AR A RARR AR RRR AR AR R R AR AR AR AR AR AR AR A AR AR ARk hdk
Attached is the cost information (mnmnT = 471nn nn\-

-l iT2 T LU il l LAl -diad F e e W

BOX 1: item 1: 2 ea x
item 2: 6 ea X $400 = $2400
item 3: 12 ea x 54 = $48
item 4: 12 ea x $13.50 = $162
Total: $3062.00

BOX 2: item 1: 2 ea x $226 = $452
item 2: 4 ea X $400 = $1600
TOTAL: $2052.00

BOX 3: item 1: 2 ea x $226 = $452
item 2: 4 ea x $400 = $1600

item 3: 20 ea x $3.70 = $74

item 4: 20 ea x $3 = $60

TOTAL: $2186.00
The contact person at the Kola Nuclear Power Plant in Russia is Mr.
Leonid Popruzhko, phone from US is 7-81532-68567, fax is 47-789-
14168, email is askro@kolnpp.elektra.ru.

Sincerely,

George Greene
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MQTRIX INT L DC Fax 703~-461-3679 . Aug 11 ’97 13:15 P.01

Matrix International Logistics, Inc.

s : 205 South Whiting Street

' - . e Alexandria, VA 22304

) l L SR SR Phone: (703) 461-8700
. T e ' Fax: (703) 461-3679
MATRIX o Lo Ext, 237

email: tmarda@matrix-intl.com

FACSIMILE T, RANSMI T TAL
me. - Cmmecren Remmra ot oMt L e Rawe 816 144 1576
12U, AICUL \JIWII-C : . . ) A EAs JIV TTT Sl

Company: Brookhaven National Lab S o7 | Dater 11-Aug-97
From:  TimMardaleyshvili ' TR

Subjéct:  Shipment to KOLA NP

ce: - Jeffrey Cohen -

Number of pages, mcludmg cover. 2
Dear Mr. Greene . '

lease see attachcd an updated trausportauon plan for: your cargo. Please he adwsed that dates on the
transportation plan are only cstxmates and can be adjusted depcndmg on career's availability and other
factors. : , .

Your cargo was cleared in Moscow customs and dehvered to-ouf warehouae on August 11.
Matnx/Moscow is makmg flight arrangements out of Moscow

Sincerely,
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Cem - e us del 3673°
MRTRIX INT L DC Fax ?03—-461—36?9 Aug 18 'S¢ 9:17 P.01

Matrix International Logistics, Inc.

205 South Whiting Street
Alexandna, VA 22304

‘Phone: (703) 461-8700

l  Fax: (703) 461-3679

emall tmarda@matnx-intl com
. FACSMILE TRANSMIITAL
To: George Greene .‘ c o .'- N . Fax 516 344 3526
Compan}" Brookhaven National Lab. ST y Date 18-Aug-97

From: Tim Mardaleyshvili
Subject: ~ #761244087

ces Jefﬁ'ey Cohen "

Number of pages, mcludmg cover: 3 .

Good morning,

Please see attached ﬁnal transportat!on plan and 51gned recexpt for your cargo dehvcred to Kola NPP on’
August 15th. . . A .

Regards and have a great day,

[
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ATTACHMENT 10

Documentation of Reimbursement to
Kola Nuclear Power Plant
in the Amount of $14,000 for
Additional Installation Costs
Incurred by Kola Nuclear Power Plant
for Post-Accident Radiation Monitor System Installation
(March 1997)



I) l] lBROOKHAVEN NATIONAL LABORATORY

(I ll IASSOCIATED UNIVERSITIES, INC.

Department of Advanced Technology
Building 820

Dr. Richard S. Denning
Battelle

505 King Avenue
Columbus, OH 43201

Dear Dr. Denning:

P.O. Box 5000
Upton, New York 11973-5000

TEL (516) 344- 2296
FAX (5616) 344-
E-MAIL 3526

March 11, 1997

Enclosed please find a copy of the following documents, one each in English and Russian, to
enable reimbursement to the Kola NPP by PNNL for tasks related to the installation of the High-
Level Confinement Radiation Monitor System (WBS 2.2.6). The documents include (a) fax
message from V.V. Omel’chuk (Kola NPP) to G.A. Greene (BNL), (b) signed Statement of
Work, (c) Task Order for the work requested, and (d) invoice for $14,000 from Kola NPP.
Please forward these documents to the appropriate office at PNNL for payment to Kola NPP for
tasks related to the installation of the High-Level Confinement Radiation Monitor System.

GAG/Ih
Enclosures

cc: J. Ace, PNNL
J. Guppy, BNL
W. Horak, BNL
A. Reisman, BNL

TELEX: 6852516 BNL DOE

Sincerely,
uQAGreene'

C:A\WPWIN6O\WPDOCS\GREENE\DENNING.LTR

CABLE: BROOKLAB UPTONNY



FACSIMILE TRANSMISSION
from

GEORGE ALANSON GREENE
Experimental Heat Transfer and Fluid Dynamics Group
Department of Advanced Technology
Building 820M
Brookhaven National Laboratory
Upton, New York 11973
USA

FAX: 516-344-3526
Phone: 516-344-2296
E-mail: GREENE1@BNL.GOV

DATE: December 9, 1996

TO: Gennady Paradnikov

Kola Nuclear Power Plant

FAX: 9-011-47-789-10766

VER: same as above

MESSAGE
RARRRRARR R R AR AR ARRARRRRARR AR AR A RARRRRRRRARR AR AR AR AR R R AR AR hhd
Dear Mr. Paradnikov and Mr. Popruzhko:

The request below was sent in October and has not been
answered: (1)Please send to me the signed contract and invoice for
$14,000 as soon as possible by fax. (2)Please send the dosimetry
reports for Rich Horvath and myself by fax after they have been
translated. (3)Please inform me when you receive the binder with
the US standards that was sent to you through Mr. Tysgankov
(Kurchatov) to Mr. Shutov (Kola). (4)I would 1like to be kept
informed about the progress in wiring the rest of the electronics
for the radiation monitors that we were not able to complete during
our visit. Mr. Horvath and I will return during the next outage to
complete the calibration, probably in June 1997.

In addition to the requests above, please send me monthly
updates on the following tasks so I can keep the US DOE informed on
progress: Unit 1 and 2 leaktightness improvements, installation of
emergency backup batteries, wiring and installation of the
confinement radiation monitors. I have to submit a written report
to US DOE each month with this information. Please send me a short
report on the status of these tasks as soon as possible.

Sincerely,
George Greene

I X223 3 3333382332323 222322333322 322232 2233222222222 2222222222222 22 2 3]

Total Pages Including Cover Page
-1=-



TO: George A. Greene FROM: Omelchuk, V.V,
COMPANY | Brookhaven National TELE. 47-789-14168
Laboratory, USA
TELE. 1-516-344-2296 FAX 47-789-14168
FAX 1-516-344-3526 ' DATE Dec. 17, 1996
ISSUING NO. 11/30-520
NOS. OF PAGES, INC. | 11(?)
COVER PAGE
Dear Mr. Greene!
I am directing to your attention:
. A signed Task Order - No.7 to subcontractor 190085-A-R4 in both Russian and English;
. An invoice for payment of work completed.
. Information regarding accumulated dose amounts.
Concurrently I am informing you of the following:
. For the given moment there are two instrument channels. The connection of the

secondchannel was possible after the elimination of the short circuit in the cable passage
at the point of junction of cables 50-103 and 878-1-9;
. We are ready to send a Russian and English version of documentation to Victoreen.

Dlonca tmdiants tlan addenna 22 claniild camd ¢4
1 1Case, uxuu.al.c i€ aqaress we snouia sena 1o.

All of this information was directed via fax on Nov. 13, 1996 to Mr. R. Braemen.
In addition I would like to inform you:

. We received standards, which you sent to us through the Kurchatov Institute. Thank You
Very Much.

J Two measurement channels, the sensors for which are located in a compartment/box of
the steam generator, will be turned on during the next outage of Unit 2

With Respect, V.V. Omel’chuk
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KOMY: George A. Greene 1OT KOIro: Omelchuk V.V.
SHUPMA: |Brookhaven | Tenegon o 47-739-‘!4163 j
National Laboratory, ' ‘ :
USA . : :
TenedoH |1-516-344-2296 jPake 47-789-14168
dakc 1-516-344-3526 Oara . 1%4.12.96 r.
|Mcxopsiiuia Ne 11[30 é’,{&
| Hcro crpanuiy, '44
| BKOYyan :
| TUTYNBbHYIO ~j
Yaawaeusft rocnonu: Mpun | f

| § PRSI . gy

AANpasnAaio oas: :

- noanucaHHoe 3akas - sagaHue Nn7 K cyﬁxom'paxry 190085—A-1R4 Ha pyccxou
M AHITIMACKOM A3biKe;

- MHBOMC HA OMSTATY BLIMONHEeHHBIX pa601"

- CIPasKM O [O30BLIX HArpy3Kax.

OnnoepemenHo coobuiaro criegyromee: : ]

- Ha fAaHHLIA MOMEHT B pabore HaxogsTcs OBa H3MepUTeNibHbIX kauana.
l'lommmqeﬁue BTODOI‘O KaHana crarno BoallO;l(thll nocne vc'rnauegun xanmkom

3aMLIKAHMA B lcaﬁenbaou pasbeme B MecTe coep.uueﬂm ane.neu 50-103 n 878-1 -9;

asr = o 2d% ovsmmm e e & m—— o hm

- Ml TOTOBRI BhitViaTo pywmh M SHITIWACKKRA SSCMiv AP b Aunyuenldqnn
VICTOREEN. YkaorMTe, NOXAUTYACTA, B 4eit anpec.

Bca 3ata MHpopwmaums Obina Hanpasneaa thakcom 13.11.96r. rocnoguHy P.
Bpenemeny. - .

- HONONHUTENLHO coobarn:

- Mbl NOMYYUITM CTaHAAPTHL, KOTOpbie Bul nNepecnanu yepes Kvnqa'roecmu
mHCTUTYT. Bonbinoe cnacu6o; :  Zine

- Hﬂﬁ UILATMATO ML LIL.TY muana NTITUMINA oTOoNL. N namnnnnun.n_t = Boxre

CeeTTER [ L ¢ e ca e s PR TeTetwrs SNPRISprSain  premees tnes Awimwrs e

raporeHeparopoR, GyayT BKIOYeHb! pU nepaou ocraHoske Grioxa 2.

3 Cyaaxcenueu A ﬂ / B B. Ouens4yx 1

~ Monpyxxo, 68-256‘7 : . .
ﬁ417QRdnr S B E
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..... KOLA NPP
BOA 190085-A-R4
. Task Order No. 7
September 18, 1996
STATEMENT OF WORK
Additional Fnstafiation Costs for Post Accident Radiation Momtormg System

Kola Unit 2

Background

Ore of the confinenient system upgrades that has been provided to the Kola NPP is a post- -
accident radiation monitoring system that would alext the plant of a release of radioactive -
material to the confinement and would initiate confinement isolation. This system was
provided by the Victoreen Company through a contract with Brookhaven National
Laboratory. At the ourset of the program, it was.agreed that the U.S. would provide the
equipment to theplantbutthatthep]antwouldprovxdcﬂ:cmanpowerassocxaxedwnh

installation. T-I'nwevcr when the eqoinment was delivered to the plant, the Inerallatinn
Aidid DAL LA AN e d e, VY AASW Al SAAWr hﬁilﬂtﬂ.l-‘m vvua CAALLAL Y WAL WAl BAJ WA Hmu" Al WAL O LSLL

instructions mdicamd the need for substantially l:agher costs for materials and msrallatlon than
had been anticipated. Kola NPP has subsequently requested mrouan Rosenergoatom that the

. U.S. pay for these additional installation expens&e

‘Statement of Work :
Th note af tha FATIAaTma matarinle amd asirritias shall Taa FnalizAdad 3o Shic netioieer.
A1 SLS UL WV AV VT AR, JUGOLIGAL QUM AWl ILWD UL UG AUUICAL WLLS llV 1LY «

Assembly materials, in particular the cost of stainless stes] tubing to be used if the
routing of detector cables within the mnﬁnemwt struchre

. Engineering - d@lgg costs associated wnh the lavout of the installed system
- Qinrnoan ~octe Ene e chmmnon and chfnod.-n“ Al amriemart verrie— to ..-u-hﬂ—n-..-.-n
~ WiVIAdSw WADW AVLE Wi SlUdgse Al PLUVAALILL UL WWULULUWLIL yuu& U 1usaaLiVvii.

Costs associated with the acmal instafiation of equipment are not included ‘finmzs‘" task.

Deliverable

ProwdeRlchardDennmg PNNL, acopyofthestatementfmmtheplammatthedetectors

thavs Ivacsn Inchellad asasnceding +n mcmrrinane nravidad gy Victarsen ©
LYW UNACVLIL A1l INAL wlws N LIIOLL VALY k’l-u Y AAd WA UJ ¥ AwilAJiwiwile

idooq
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BATTELLE MEMORIAL INSTITUTE
PACIFIC NORTHWEST NATIONAL LABORATORY

‘Task Order No. 7

To: Kola NPP

Pursuant to Basic Ordering Agreement No 190085-A-R4 the Comractor shall pecform the

following services: _
1. MMMM
Ses e attached Statement of Work dated | September 18, 1996.
2. Period of Perfonnance
Work covered by this Task Order shall be completed: by December 31, 1996.
3. Firm Fixed Pfrice: |
The firm fixed price for this Task Order is $14,000 U.S.
4  Pavmemr -
The following payment schedule based on delivembles'shall be made:
a Assmnﬁy Materials $ 8,500 .
b. Storage Expenditore o $ 500. -
Toml . $14.000

4, Techmmi Admm:stra!:or

All technical qusttons should be dmmd to the Technical Ad:mmstmtor Rlch
Demming at 614-424-7412.

. 'I‘e:ms and Condnmns

" The terms and condmons of BOA No 190085-A-R4 and all terms .and condﬂmns set

forth above-are applicable to this Task Orxder.

@oo2
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6. m 'ImsTaSkOrdcrcomamsthemnmundmdmgbctwcmﬂnpames
and there are no understandings of representations not set forth or incarporated by
reference herein. No subscquent modifications to this Task Order shall be of any

_ force or effect unless in writing signed by the party claimed to be bound thereby. No
communication, written or oral, by other than a Battelle Contract Representative shall
be effective to modify or otherwise affect the provisions of the Task.

BATTELLE MEMORIAL INSTITUTE.
PACIFIC NORTHWEST DIVISION

By, ;
Robert D. Breneman

Contracts Specialist

Da: Sfonter /6, 125  vun_g¥ wotSps 04,
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Executor: Kola “MU” “AQ0T” “GEM”
Address: 184141, City: Poliarnii Zori

NaeiwSS.e A O A Viidaa

Murmansk Oblast

Currency bill:
Beneficiary ZAO “GEM”
Bank of Beneficiary:
MERITA BANK LTD

KANCATTIC_NCAVYR._PANKLKT
DAINO AR AAD=\SOOAINE~E AINDINL

HELSINKI FINLAND

USD ACCOUNT N.20006008004353

Customer: Kola NPP
Address: 184151, City: Poliarnii Zori

(810 ¥ L oA A dy Nany

Murmansk Oblast.

Payor: Battelle Institute

Pacific Northwest National Laboratory USA
(For the Kola NPP)

By subcontract 190085-A-RA

Taalr Nrdar Nla 7 fram Qant 192 100Q4L
1 QON iU LU/ L1V U\rl}b- 104 1770

MURMANSK SAVING BANK APATTTY (?), ACCOUNT NO. 410702041/001

Subject of the bill

Amount Sum

(%3 )

Payment within the framework of
subcontract 190085-A-R4.

Task Order No.7 for work completed in the
installation of post-accident radiation

monitoringe evetem far Twa I Inite of the
lll\llllb\llllls OJ DlWAid AVL X YVYU WJALIWWD VI Ww

Kola NPP, to subcontractor at the Kola NPP

in agreement with contract 62/93

14000

T .1,
1 12

I confirm

Director Kola NPP

Kolomsev U.B.
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ATTACHMENT 11

Documentation of the Delivery of Two Radioactive
Field Calibrators to the Kola Nuclear Power Plant
for Calibration of the Radiation Detectors
(October 1996)



W KPR TN TEKNA TLONHE T1EL” (U3 461 3679 Dct 25,96 15:07 No.028 P.O1

Matrix International Logistics, Inc,

205 South Whiting Street

Alexandria, VA 22304

l Phone: (703) 461-8700

‘ Fax: (703) 461-3679

MATRIX | Ext. 250

email: jcohen@matrix-intl.com

FACSIMILE TRANSMITTAL ]
To: George Greene Fax:
Company: Brookhaven National Lab Date: 25-Oc¢ct-96
From: Jeffrey Cohen
Subject:  Delivery receipt for Kola radioactive shipment

Number of pages, including cover: 2

George,

 Here is the delivery reciept that you requested for the radiation field calibrators that were delivered to
the Xola NPP on July 26,1996. If you have any additional questions concerning this shipment, please
contact me, Thank you. '

Regards,
Jeitrey Cohen
Matrix International



MH'_IRlX'lNI\:‘KNHI'lUNRL' TEL 703 461 3679 Oct

25,96 15:07 No.028 P.02

PACIIMCKA TTOJYYATENA
PICKUP/DELIVERY RECKIPT

Haxnaanas 064’ k%
AWB #. _ f/ﬂ%ﬁﬁdﬁ . Repw.__ _HOERI?0y¢
I'pys 3 MOoT m = noxyueH nyIeHHS TpYysa =& O7.
Cargo | plecea k,: teoelved g:.‘t: :t? oargo dellvery ' — 19%6
Gaunmik Hun Oreectso nonymnmero W
Sumname Namo Sec Namo of reotiver € _
' HAomxsoors
Posltlon of consignes o
Meuars
" Stamp
-3ameTarg '
Bacepelons

Td HdRT'S @EET'S "OW TETERCS RS2 ° "OM SMQHd

MReROHMidNa] -

e



TO

FACSIMILE TRANSMISSION
from

GEORGE ALANSON GREENE
Experimental Heat Transfer and Fluid Dynamics Group
Department of Nuclear Energy
Building 820M
Brookhaven National Laboratory
Upton, New York 11973

FAX: 516-344-3526
Phone: 516-344-2296
Email: GREENE1@BNL.GOV

DATE: May 24, 1996

Jeff Cohen

Matrix International
FAX: 703-461-3679

VER: 703-461-8700 x250

MESSAGE

The request from Kola for the 1000 ft spool of RG59.

Sincerely,

George Greene

kkkkkhhkhhkhrrhrhhkhhkhdkhhkdhkkhkdhdkdhkhhddrdhddhhkhhdhhhhhdhhhhdkidk

Total Pages Including Cover Page

-3
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ast Aromatasx E)JIeiprocnfamtmi

C ysaxennem,

KOMY:. |George A. Greene 1 {OT KOT'O: Omelchuk V.V,
DUAPMA: |Brookhaven National | |Tenedom 0047-78914168
" |Laberatory, USA | 5 - l
{Tenedor |516 344 2296 Paxc N 0047-78914168
daxe | |516 344 3526 ‘| Hara . 24.0596r, |
‘ | | Fexonsummii Ne 11- £32
| ucto crpammm, |1
BITIOWAR ?
THTYJIbHYIO
Yeaxaemsiit roconoxes I'pus !
[[pomy HOCTABHTHL B Ham azpec 104 (I)yros Kalenn RGS9.

JToDoTHATEILHOE KOJIHYIECTBO xaﬁe.lm Heoﬁxommo B cBazHE ¢ Gonmsomm -
5paccromeu OT IMHET2 YIPaBJICAAR 40 npoxo,uoxc repmooﬁono‘lm |
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KOLA NPP,
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Kornscxas AtomHas 3neucrpoc1%auus

doo1

The equipment received ac:cordmg to athched documents.

equipment was not discovered, the eq}llpment condition is good.
We plan to implement the equlpment on second unit of Kola NPP, till 25.05.96.
I ask you to inform us your about proposals for sensors placements inside of

containment (including a distan
equipment, height of placement uqd
free space round the sensors for i

TENEDAKC
KOMY: |George A. Greene PT KOro: . Y. Kolomtsev
®UPMA: |Brookhaven National Tenedon 47-78914168
Laboratory : |
1 TenedoH | 516 344 2296 ®daxc A7-75914168
| Qars 516 344 3526 Rava: : 26.04.96r.
~ Ucxopsitumii No 11- 72,
Uucno crpakni, 2
BKIMIOYMAA
TUTYALHYIO |
Dear Mr A. Greene, :
Kola NPP received eqmpmen# and cables for post-aoc:d%nt radiation
' monitoring system. The equipment was transported by “MATRIX” company (see
attached acceptance report).

bathage of

' to the reactor and other pr]lmary circuit
the floor of steam generation compartment,
?creasmg af viewing space a

le of steam

genemtlon compartment). If it is posslble, send us the placement drawing of the

same sensors for typical US NPP.

Please, inform us also about. the us norms, standards and
post-accldent radiation monitoring system inside the containment

Sﬁncerely yours

: Y Kolcnfmtsev

e

o ~ ?
[ e, Tlenasds
» 1}

irements for
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MATRIX

atrix-Moscow 11, Ordzonikidze str-, Moscow 117908, Russia, _ Phones 7-095-8882150,

Fax 7-0 *ia2151

ACCEPTANCE REPORT (REF # 567110026)

ame ADC

Hacrommuil axT coCTAmIEH MEXITY tpy:souonyquemu Kona ADC mr sxcriemTOpOM

mo HKC-Mocxsa”., “MATPHKC-Mocxpa” cman rpys CMR e 065000015251: 2 uecya, 825

COnEpXHMOe: 3AIHCLIBAIOMES 1 peryzmpyxomee o&pynoum
py: JIOCTARIEH TIONYIaTENIO 32 HCHPaBHEIMY mouﬁann. BrupeykazaHueii Tpys npuwu' Koua
cor.nncso rpadim riocraBkd Ges saMeqanwmii. , ‘

:

-

‘ !
rcpoﬂkoompletedbytbecom;gnu KolaNPPandthchrwarder“MATRD( Mojcow”.
TRIX-Moscow™ has delivered cargo CMR m' 06500001 5251: 2 pieces, 825 LBS, Ra}nzﬁon
onitoring Equipment. .
shipment is delivered with unbra
accordance with the schedule of del#

Matrbtlmamanmall.oglsﬁ:s Inc., mMMn Street, Alexandna,VA22304
Phone.(703)461-8700 Fax (703)481-3879 Telmc 3723891 MATRIXSW

ola NPP | L | ‘fﬁ.%;ﬁﬁ./-{’ 1996

o002




FACSIMILE TRANSMISSION
from

GEORGE ALANSON GREENE
Experimental Heat Transfer and Fluid Dynamics Group
Department of Nuclear Energy
Building 820M
Brookhaven National Laboratory
Upton, New York 11973

FAX: 516-344-3526
FPhone: 516-344-2296
Email: GREENE1@BNL.GOV

DATE: May 20, 1996

TO Jeff Cohen
Matrix International
FAX: 703-461-3679
VER: 703-461-8700 x250

-

MESSAGE
I I e T L T I I A I R T Y

The request from Kola for the radiation calibrators.

Sincerely,

George Greene
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M Koneckas ATOMHaSI
|
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TEN E‘TAKC

door

KOMY: [George A. Greene | loTikoro: - Omelchuk V.

| ®®UPMA: |Brookhaven National Tenedon - 0047-78914168
- |Laboratory, USA S ' '
Tenedon {516 344 2296 daxc o 0047-78914158
Waxc 516 344 3526 HOalra a 20.05.96r.
' Ucxogsiumin Ne: 11
ONnUA Yucno: mpaum;, 6
louan 'l'HTLbHyw

KOMY: ' |Haymosoi EB.

ODUPMA: |MATRIX, Cr-fleTep6ypr

Tenedou (812-3127478

{Paxc 1812-315 59 77

Ymcaemue rocnona !

Konbcm AJC nogrRepxaaeT roTOBHOc‘l'b npuusn-b muﬁpampu*

M MPOGUT OPraHUsOBaTb UX AOCTABKY. :
Hanpagnsiio Bam KOnuI0 CaHUTapHOro nacnop‘ra Konnckoi A3C. B

6.2.12. paHO paspelwleHue Ha paGoryf C 3aKPLITHIMM MCTOYHUKAMM

|

MyHKTe -

Cs-137

YXa3aHHONA aKTHBHOGTH G LieNkIo npoBepKM paﬁoromocoSHoc'm, rpagyvpoBKM U
NOBepPKM [OINMETPUHECKOMH annapa'rypbl.{

C yBaxenuem, "%

B. B. OMenLuyK

878-10
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FACSIMILE TRANSMISSION
fronm

GEORGE ALANSON GREENE
Experimental Heat Transfer and Fluid Dynamics Group
Department of Nuclear Energy
Building 820M
Brookhaven National Laboratory
Upton, New York 11973

FAX: 516~-344-3526
Phone: 516-344-2296
Email: GREENE1€BNL.GOV

DATE: May 15, 1996

TO Jeff Cohen
Matrix International
FAX: 703-461-3679
‘-VER: 703-461-8700 %250

MESSAGE
khkkkhkhkkhhhkdhhkhhhhhhhhhhhhhhdhhhdhkhkhhhhh ke kkkhkhhkhhkhhrhkhkhkks
For your information, the request from Kola for the radiation
calibrators. For your convenience, I list a translation below:

“Respected Mr. Greene!

We have received the hardware for the radiation
monitoring/radiation control system of the containment/confinement.
We plan to install the hardware in May of 1996. In accordance with
our agreements of 5/8/96, in order to calibrate the measuring
channels, I ask that you send to our address the necessary
radiation field calibrators.

With respect. V. V. Omelchuk”

Sincerely,

George Greene

L R L T T Y Y T Y Y Y X R e e T I I I
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From: dd_greer@ccmail.pnl.gov

Date: Tue, 30 Jul 1996 08:51 -0700 (PDT)

Subject: Delivery of RADIOACTIVE shipment to Kola NPP

To: greenel@bnl.gov, jr_honekamp@ccmail.pnl.gov, jm_deal@ccmail.pnl.gov,
jk_ace@ccmail.pnl.gov

Cc: jcohen@matrix-intl.com, dd_greer@ccmail.pnl.gov

Date: Tue, 30 Jul 1996 04:30 -0700 (PDT)

From: jcohen@matrix-intl.com

Subject: Delivery of RADIOACTIVE shipment to Kola NPP
To: dd_greer@ccmail.pnl.gov, greenel@bnl.gov

Cc: If_james@ccmail.pnl.gov

MIME-version: 1.0

MIME-version: 1.0

Congratulations to all on the successful delivery of the below described
cargo. If any shipment had to potential for "snafu" this was it. Good
job and thanks!
Denver
Forward Header
Subject: Delivery of RADIOACTIVE shipment to Kola NPP
Author: jcohen@matrix-intl.com at -SMTPlink
Date: 07/30/96 04:30 AM

The radiation field calibrators were delivered to the Kola NPP on July
26,1996 as scheduled. I am expecting a delivery receipt from Matrix
Moscow as soon as the specialized carrier's truck returns to Moscow.
Please contact me if you have additional questions concerning this
shipment or future shipments to the CIS. Thank you.

Regards,
Jeffrey Cohen
Matrix International



