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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 Polyamie Zori in the event of a serious accident, and to there’by 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 for on-site training of 

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 Proiect/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. 

lb. Final Proiect 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. Suecification for Radiation Monitor Svstem. 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 Esuinment, Installation and Training: This task 

consisted of several sub-tasks: 

2a. Pronosal 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 NP:P. 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. Sunnlemental Contract With Victoreen, Inc. for Field Service Engineering 

The support of the Victoreen, Inc. was required in Russia at the Kola NPP Support. 

to insure the proper installation, setup and calibration of the radiation monit0.r 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 F’lan 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. Deliverv of Eauinment to the Kola NPP in Russia. Installation and Calibration: This task 

consisted of several sub-tasks: 

4a. Shinment of Eauinment 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-3 83 

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 ofthe 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 

calibration of the detectors. Both contain a c&37 source and required special 

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. Setun and Calibration of Eouinment 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 TPS76A- 

l-1 08) 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 

operations and calibration manual. This period was also used 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 

difficulties which were experienced during this project and the lessons learned should be valuable 

in future hardware installation projects of this nature. 
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INSP Project Work Plan, WBS Number 1.2.2.6, 
“Kola Post Accident Radiation Monitors” 
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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 

$4I8OK 

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 Koka 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 

-2 
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Proiect Work Plan 

b. Prepare Request for Proposals (RFP’s) and Determine Potential Bidders (Completed) 

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

C. 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. 

d. 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 Victorecn. 

e. 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. 

f. Negotiate Contract for Installation (Completed) 

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

g. 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. 

h. Ship Equipment to Plant Site (Completed) 

Suggested bidders list 
Options list 
Vendor technical information 

The draft specification was based, in part, on a visit to the Kola NPP. 

Victoreen and BNL will coordinate shipment of the equipment to Helsinki, Finland. 

-2- 



_. , _.- ._.-.. _ -. _ ,_.. _ _ . _. ._ . _. . . 

Proiect Work Plan 

i. 

j. 

k. 

1. 

m. 

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 bly 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 willestimate 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 I 

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- 
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Project Work P/an 

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: 

1. RFP for Radiation Monitoring System 
2. Contract for Equipment Supply 
3. Contract for Installation (BNL & PNL) 
4. Equipment Delivery to Kola, Installation and Training for NPP Workers 
5. Project Work Plan 
6. Project Close-out Plan 
7. Final Report 

IO. Project Schedule Milestones: 

1. 
2. 
3. 
4. 
5. 
6. 

RFP for Radiation Monitoring System 
Contract for Equipment Supply 
Contract for Installation 
Equipment Delivery to Helsinki 
Equipment Delivery to Kola 
Begin Installation & Training for 
NPP Workers ’ 

Inspection of Rad Monitors System 
Final Calibration and Setup at Kola 
Procure and Ship Additional 
Engineering Material and Supplies 
for Installation 

08 JUL 94 
05 MAY 95 
30 OCT 95 
01 APR 96 
15 MAY 96 
01 JUNE 96 

7. 
8. 
9. 

15 OCT 96 
20 JUNE 97 
01 SEP 97 

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. 

-4- 
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Proiect Work P/an 

13. Partner Country Contribution: 

For this project, the partner country (Russia) contribution is in the form of: 

1. Preparation for and participation in technical and planning meetings 
2. Assessment of suggested equipment 
3. Work for providing design information 
4. Receipt of training 
5. Evaluation of equipm,ent supplied 

The estimated value of the partner country contribution is: 

40 mandays of engineering effort valued at: 

40 x 8 x $lOOlhr = $132,000. 

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). 

-5- 
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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 

SUMMARY 

FOREIGN TRAVEL TRIP REPORT 

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

Department of Advanced Technology 
Building 820M 

BROOKHAVEN NATIONAL LABORATORY 

June 7, 1996 

Dates of Trip: May 24-30, 1996 

Destination: Kola Nuclear Power Plant, Polyarnie Zori, Russia 

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

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

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

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



Detailed Trip Report 

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

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

The confinement leaktightness testing began on May 26 and continued until 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 file at BNL. A short summary of the tests follows. The first part of the leaktightness testing 
involved an under pressurization test in which a vacuum was pulled on the confinement of 226 
mm H,O by operation of the confinement ventilation fans, resulting in an in-flow of air through 
defects in the confinement boundary. During the under pressure test, personnel entered t.he 
confinement and examined the boundaries for leaks. These were marked and later repairled 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 grugc = 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,O and exhibited a leak rate of 4950 vol%/day. 
However, during the 1996 tests, the confinement was able to be pressurized to 275 mm HI,0 and 
the leakage was reduced to 768 vol%/day. The sharp reduction in the measured leak ratle can be 
attributed to the confinement leakage upgrades supplied through the INSP program: new isolation 
valves, replacement hutch locks, new gaskets, and application of sealant material to local defect 
sites. Several dozen leak sites remain which the plant intends to repair prior to startup on June 7, 
1996. The reported leak rate was measured with these known defects yet unrepaired, hence the 
leakage at startup should be less than reported above. The Kola staff indicated that they were 
prepared to continue to upgrade the Unit 2 confinement to fi_n-ther reduce the leakage, and that 
they were interested in applying the same upgrades to Unit 1, another VVER 440-230 of similar 
age. 



Appendix 

Itinerary: 

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

May 29 

May 30 

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 

People Contacted: 

Gennady Paradnikov Head of Adjustment and Startup Department 
Sergey Gorelikhin Deputy Head of Adjustment and Startup Department 
Leonid Popruzhko Engineer-in-Charge of Radiation Monitor Installation 
Anatoly Tutunnik Deputy Chief Engineer 

Literature Acquired: 

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

Summary Report of 1996 L,eaktightness Tests of Kola NPP Unit 2, 
translated to English and attached (9 pages). 
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ATTACHMENT 3 

Foreign Travel Trip Report for G.A. Greene, 
October 1 I- 19, 1996 (DOE Trip No. 9606937) 



DOE Trip No. 9606937 

SUMMARY 

FOREIGN TRAVEL TRIP REPORT 

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

Department of Advanced Technology 
Building 820M 

BROOKHAVEN NATIONAL LABORATORY 

October 24, 1996 

Dates of Trip: October 11-19, 1996 

Destination: Kola Nuclear Power Plant, Polyarnie Zori, Russia 

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

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

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

connections to the readout devices in the Unit 2 control room and to the remote indicators were 
completed. Only one detector system is operational; there is a short in the wiring for the second 
detector which we believe is a result of damage to the detector connector during hookup by the 
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 
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 
high-level confinement radiation monitoring system in Kola Unit 2. Non-standard connections 
were constructed at the confinement penetrations for the power and signal cables for each of the 
four detectors. The power and signal cables were terminated in a temporary rack in the reactor 
control room along with the wires from the four remote alarming-indicators. Only two of the four 
detectors were installed in the confinement, therefore we were only able to work on two 
detectors. One train of two detectors was wired to the readouts, a recorder, and two remote 
indicators; Kola 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 systelm 
operational. It may be desirable to bring one Kola staff to Victoreen for in-depth training on the 
system before then. 

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



Appendix 

Itinerary: 

October 11, 1996 
October 12 
October 13-17 

October 18 

October 19 

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

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

Over in Oslo 
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). 
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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 
5 16-344-2296 

Department of Advanced Technology 
Building 820M 

BROOIWAVEN NATIONAL LABORATORY 
P. 0. Box 5000 

Upton, NY 11973-5000 

July 1, 1997 

Dates of Trip: June 22-29, I. 997 

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 radia.tion 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 discussecl. 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 NYPP 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 13’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-l-M4, S/N 101; 7.0 R/hr on recorder 
Detector 877-1, S/N 483: 6.8 R/hr on Readout 876A-l-M4, S/N 102; 7.0 R/hr on recorder 
Detector 877-1, S/N 490: 7.0 R/hr on Readout 876A-l-M4, S/N 104; 7.2 R/hr on recorder 
Detector 877-1, S/N 485: 7.5 R/hr on Readout 876A-l-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 T 10%. I am fully confident that the system is installed and 
tinctioning 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 fLlly-installed and operational system and the project will be completed. 



Appendix 

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: 

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. (1 page) 
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KlThCEMENT 2 

-- VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-l-138 HIGH RANGE CONTAINMENT 

AREA MONITOR 
. . ‘- CUSTOMER: N/A 

JOCUMENT: TP876A-l-108 REV. C 

CALIBRATION DATA SHEET PAGE 1 OF 8 

MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR 

__ 

5.1 PRELIMINARY INFORMATION 

P.O. # SO. # 

876A-1 Serial No. lo I 877-l Serial No. 

Data is: “AS-FOUND” / “AS;LEFT” / “INITIAL” (circle one only) 

Digital Voltmeter Model %bO4 
Calibration Due Date 10 /k?q / y7 

dlulti-function Counter Model -$$ q 3 43 S/N s ‘&[. /.?.q ‘:-- . 
- . 

Calibration Due Date 2 7 / 5 / w 

Precision Current Source Model m%-// S/N I$? 

Calibration &9 Date 4 / $3 / Tr 

5.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST 

5.2.1 Metihanical Zero at 1 R/hr (yes) VI 5 

5.2.2 One Hour Warm-up Completed (yes) \e 3 

5.2.3 AC Supply Voltage -L (120 f 2.4 VAC) 
. . . 

’ ,I 

. . . 

. 

tp/d#22/876al108.doc 29 
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VICTOREEN, INC. _ 
TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMEN 

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

PAGE 2 OF 8 

P.O. # 

S.O. # 

876A-1 Serial No. to ( - 

877-l Serial No. 427 - 
Data is: “AS-FOUND” / “AS-LEFT” / “INITIAL” (circle one only) 

Step 
Number 

5.2.7 

5.2.8 

5.2.9 

5.2.10 

5.2.11 

5.2.12 

5.2.13 

5.2.14 

Minimum Load Test 
Step 5.2.7 - 5.2.14 

27. GS 

,23. 05 

-1 9.33 

- /c;l ccj 

/.j: c(J 

l4, I7 

, &o 

S&C, 7 

Full Load Test Desired 
Step 5.2.16 Voltage/Tolerance 

aa. 1 I +24 f 3.0 volts 

JZ.1 I +24 zt 3.0 volts 

L /9. Ld -21 * 2.0 volts 

- C,‘,& -10 f 0.01 volts 

I,\‘( CL + 15 f 0.2 volts 

/WI + 14.3 * 0.3 volts 

6, kf ecj +6.2 2 0.001 volts 

+ 506 f 10 volts 

5.2.15 

5.3 METER 

5.3.1 

5.3.7 

5.3.9 

Lamps illuminated +_ 5 (yes) 

CIRCUIT CALIBRATION AND LINEARITY VERIFICATION 

Adjustable Supply Voltage <I 0 (+ 5 f 0.5 volts) 

Short-Circuit Current g/c* 3.0 mA1 

Scale Factor Value .2. s7 1 (+2.571 f 0.001 volts) 

Range Switch Actual Meter Desired Meter 

Position Response Response/Tolerance 

1 - 1 OE3 R/hr ; l.OOE3 0 NW 1 .OOE3 f 1 -l/2 NW 

lo- 1 OE4 R/hr l.OOE3 0 NW 1 .OOE3 f 1 -l/2 NW 

1 OE2-lOE5 R/hr l.OOE3 fi NW 1 .OOE3 f l-1/2 NW 

1 OE3-1 OE6 R/hr 1 .OOE3 ;; NW l.OOE3 f l-1/2 NW 

tp/d#22/876al108.doc 30 
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- VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

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

-, 

. 

PAGE 3 OF 8 

P.O. # 876A-1 Serial No. - lQ( -. 

S.O. # 

Data is: 

877-l Serial No. - 
-_ 

“AS-FOUND” / “AS-LEFT” / “INITIAL” (circle one only) 

5.3.10 Meter Down-scale on ‘iOE4-lOE7 Range? ire5 (yes) I 
, 

5.3.11 Meter reading 1 .OE3 R/hr on RED scale? Ws) . g?( 

5.4 ALERT AND HIGH ALARM SETPOINT SPAN VERLFICATION 

5.4.1 Alert Alarm can adjust to > 1 .OE7 R/hr 

Alert Alarm can adjust to minimum 1 R/hr (yes) \ 4 ( 

5.4.2 High Alarm can adjust to > 1 .OE7 R/hr 

High Alarm can adjust to minimum 1 

5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION 

5.5.7 

5.5.11 

5.5.12 

5.5.13 

5.5.14 

5.5.15 

5.5.16 

. 

Zero Adjustment/R304 b).()()o v (0 f 0.01 volts) 

Current Source Output ! m uA (1 f .Ol uA) 

Zero Adjustment/R306 0, W c v (0 f 0.002 volts) 

m Current Source Output ’ nA (1 f 0.01 nA) 

Scale Factor AdjJR308 ;i,$-7 ( v (2.571 f 0.003 volts) 

Current Source Output pA (1 f 0.1 pAI 1. \3 

Offset 
. . 

tp/d#22/876all08.doc 31 



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

AREA MONITOR 
CUSTOMER: N/A 
30CUMENT: TP876A-1-108 REV. C 

PAGE 4 OF 8 - 

P.O. # 876A-1 Serial No. IL( 
rl 

- 

S.O. # 877-l Serial No. 4x7 
_ _ 

- 

Data is: “AS-FOUND” / “AS-LEFT” / “INITIAL” (ciikle one only) 

5.6 ALERT AND HIGH ALARM TRIP ACCURACY, LATCH AND RESET 

Step Alert Alarm High Alarm Response/Toler.ance 
Number Steps 5.6.4 - 9 Step 5.6.13 

5.6.4 &i_ /,lxnu( a.7 &4J 1 “NOT TRIPPEDnxj# 
, , 

5.6.5 /. /&,,< Y R/hr /, 2 d&f R/hr > 1.131<1.27%/hr 

5.6.6 z wc;ic j&r n,ti< NJ n &7- “DOES NOT RESET” 

“DOES NOT RESET” 

“ALARM RESETS” 
.I- 

5.6.9 / ,+,# R/hr I,/?, /oC( R/hr > 1.09/C 1 .27AR/hr 
I - I . 

5.7 DETECTOR EQUIVALENT CURRENT CALIBRATION 
j&’ 

7-E A-q 
5.7.2 Data is : FOR 877-l S/N y87 nA (AVG. A/R/hr) WI m 

Determined on 2s’ I vv I ?!? _ 

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 I dcif v (3.428 zt 0.001 volts) 

5.8 ELECTRONIC CHECK SOURCE (ECS) BOARD CALIBRATION 

5.8.3 Counter Period I 4 c’\ US (1953 f 2.0 US) 

5.8.8 Peak Ramp Voltage J,sT v (2.57 f 0.01 volts) 

tp/d#22/876all08.doc 32 
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. ‘- VIIZTOREEN, INC. 
TKLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT 

*_ AREA MONITOR 
CUSTOMER: N/A 
DOCUMENT: TP876A-l-108 REV. C . 

PAGE 5 OF 8 

P.O.. # 876A-1 Serial No. lo t - 

S.O. # 

Data is: 

877-l Serial No. 487 _- -- - 

“AS-FOUND” / “AS-LEFT” / “INITIAL” (circle one only) 

5.8.9 

5.8.11 

5.8.12 

5.8.14 

5.8.15 

5.8.16 

5.8.17 

Panel Meter Indication1 \ X jo3 R/hr (1 .OE3 R/hr) 

ECS Cycle Interval &,n lk minutes (> 15.4/< 18.8 miri.) 

Threshold Voltage * ‘. 4% v (2.48 vo&) 

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

“Safe/Fail” Lamp illuminated? j,$< (yes) 

DVM Indication 1; qr$ v (2.:8 volts) 

DVM Indication, gJqe] v (2.47 volts) 

“Safe/Fail” Lamp extinguished 

DVM Indication $,qca v (2.48 volts) *’ 

“Safe/Fail” Lamp illuminated 

DVM Indication v (2.57 f 0.01 volts) kA7 

\;fI+ (yes) 

Panel Meter Indication . ! m R/hr (1000 R/hr) 

tp/d#22/876a 1108.doc 33 
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VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
CUSTOMER: N/A 
30CUMENT: TP876A-l-108 REV. C 

P.O. 

S.O. 

Data 

5.9 

5.10 

PAGE 6 OF 8 

# 876A-1 Serial No. 01 _ 

# 877-l Serial 

is: “AS-FOUND” / “AS-LEFT” / “INITIAL” 

RECORDER OUTPUT LINEARITY 

(circle one only) 

Meter Meter Range Measured Desired 
Reading SW. Position output Voltage/Tolerance 

10 R/hr 1 -1OE3R/hr c fI+/ 

1 .OE2 R/hr 1 - 10 E3 R/hr & ,a*/ 

1 .OE3 R/hr 10 - 10 E4 R/hr 0 lbu7 
1 .OE4 R/hr 10 E2-10 E5 Whr r\,zw 

1 .OE5 R/hr 10 E3-10 E6 R/hr c , 7) 3 
1 .OE6 R/hr 10 E4-10 E7 R/hr (1 ( 5j3-7 
1 .OE7 R/hr 10 E4-10 E7 R/hr . /#CC / * 

COMPUTER OUTPUT LINEARITY 

Meter 
Reading 

10 R/hr 

Meter Range 
SW. Position 

1 - lOE3R/hr 

Measured 
output 

&7fr3 

Desired 
Voltagefiolerance 

1 .OE2 R/hr 1 -1OE3R/hr J‘YJ9 
1 .OE3 R/hr 10 - 10 E4 R/hr J, I5 

1 .OE4 R/hr 10 E2-10 E5 R/hr 2, ‘?jZjff 

1 .OE5 R/hr 10 E3-10 E6 R/hr =x&3 \ 

1 .OE6 R/hr 

1 .OE7 R/hr 

10 E4-10 E7 Rlhr L1,. IM 

10 E4-10 E7 Rlhr -z* 005 

tp/d#22/976all08.doc 34 
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” : VICTOREEN, INC. 1‘ TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 
, . AREA MONJTOR 

, CUSTOMER: N/A 
DOCUMENT: TP876A-l-108 REV. C 

. 

PAGE 7 OF 8 

ri 

P.O. # 876A-1 Serial No. 10 ( - 

S.O. # 

Data is: 

877-l Serial No. - 4Y3 - .- : 

“AS-FOUND” / “AS-LEE” / ‘INITIAL” (circle one only) 

5.10 RELAY CONTACT RESISTANCE AND LOGIC 

5.11.3 Verify : P2-A TO P2-B RESISTANCE < 1 OHM (yes) 

: PZ-E TO P2-F RESISTANCE < 1 OHM .Iyes) 
: P2-H TO P2-,.I RESISTANCE < 1 OHM 
: P2-K TO P2-I, RESISTANCE 6 7 OHM 
: P2-P TO P2-R RESISTANCE < 1 OHM 
: P2-T TO P2-19 RESISTANCE < 1 OHM 

@ 

(yes) 
(yes) 
(yes) 
(yes) 

5.11.4 Verify -: P2-B TO P2-C RESISTANCE > 20 MEG 
: P2-D TO P2-E: RESISTANCE > 20 MEG 
: P2-G TO P2-t-l RESISTANCE > 20 MEG 
: P2-L TO PZ-M RESISTANCE > 20 MEG 

g 

(yes) 
(yes) 
(yes) 
(yes) 

: P2-N TO P2-P RESISTANCE > 20 MEG (yes) 
: P2-S TO P2-7’ RESISTANCE > 20 MEG (yes) 

5.11.7 Verify : P2-B TO P2-C: RESISTANCE < 1 OHM (yes) 
: P2-D TO P2-E RESISTANCE < 1 OHM (yes1 
: 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 P2-7’ RESISTANCE < 1 OHM 

3 

(yes) 
(yes) 

(yes1 
(yes) 

5.11.8 Verify : P2-A TO P2-El 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-Ur, RESISTANCE > 20 MEG 
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VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
CUSTOMER: N/A 
JOCUMENT: TP876A-l-108 REV. C 

: :., 

- PAGE 8 OF 8 

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

S.O. # 877-l Serial No. -XQ--_-...- 

Data is: “AS-FOUND” / “AS-LEFT” / YNIT;AL” (circle one only) 

5.12 BACK-UP BATT’ERY CURRENT DRAIN 

5.12.7 Maximum Current @ 24 f 0.1 VDC Nld mA I550 f 50 mA)r 

. , 

Performed by &J?%!Ls 

Q.A. Review by ~~~&~ 

tpld#22/876al108.doc 36 



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

AREA MONITOR 9. 
CUSTOMER: N/A 

OCUMENT: TP876A-l-108 REV. C 

&b\d if3 
CALIBRATION DATA SHEET PAGE 1 OF 8 

. 

MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR 

__ 

5.1 PRELIMINARY INFORMATION 

P-0. # S.O. # 

Customer 

% 
876A-1 Serial No. !(>a_ 877-l Serial No. 9% 3 

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

Digital Voltmeter Model pc0P S/N “ia3O 153 
. 

.Aulti-function Counter Model 

i dy / v ii3sklibration Die D;;; 1a 

NGG w 

Calibration Due Date 23 / 5‘ / ‘$8 

Precision Current Source Model %I’&=\\ S/N 

Calibration m Date 

5.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST 

5.2.1 Mechanical Zero at 1 R/‘hr ldf! 5 (yes) 

5.2.2 One Hour Warm-up Completed 90: (yes) 
L 

5.2.3 AC Supply Voltage J$!G (120 f 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-l-108 REV. C 

PAGE 2 OF 8 - 

P.O. # 876A-1 Serial No. IoJ _ 

S.O. # 877-l Serial No. YD 
Data is: “AS-FOUND” / “AS-LEFT” / “INITIAL” (circle one only) 

Step Minimum Load Test 
Number Step 5.2.7 - 5.2.14 

5.2.7 3231 Ia 
5.2.8 23: 10 

5.2.9 - 1 %.sJ 

5.2.10 A c30 i0, 

5.2.11 ix.0 ( 

5.2.12 /q, I7 

5.2.13 Ll 200 
5.2.14 s-83,7 

Full Load Test Desired 
Step 5.2.16 Voltage/Tolerance 

A& sq +24 f 3.0 volts 

+24 f 3.0 volts 

-21 f 2.0 volts 

Y /&Xc3 -10 f 0.01 volts 

/ f, 62 + 15 + 0.2 volts 

ii, c”i + 14.3 f 0.3 volts 

L( a2 +6.2 f 0.001 volts 

CQ3,7 + 506 f 10 volts 

5.2.15 Lamps illuminated $ 5 (yes) 

5.3 METER CIRCUIT CALIBRATION AND LINEARITY VERIFICATION 

5.3.1 Adjustable Supply Voltage G 00 ( + 5 f 0.5 volts) 

Short-Circuit Current tiI4 (13 f 3.0 mA) 

5.3.7 Scale Factor Value I.-f72 (+2.571 f 0.001 volts) 

5.3.9 Range Switch Actual Meter Desired Meter 

Position Response Response/Tolerance 

l-lOE3 R/hr ; 1 .OOE3 (3 NW 1 .OOE3 zt l-1/2 NW 

lo- 1 OE4 R/hr l.OOE3 @ NW l.OOE3 zt l-1/2 NW 

1 OE2-1 OE5 R/hr l.OOE3 c\ NW 1 .OOE3 f l-1/2 NW 

1 OE3- 1 OE6 R/hr 1 .OOE3 v NW 1 .OOE3 f l-l /2 NW 

30 



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

AREA MONITOR 
I_ CUSTOMER: N/A 

‘)OCUMENT: TP876A-l-108 REV. C 

PAGE 3 OF 8 

P.O. # 

S.O. # 

Data is: 

876A-1 Serial No. 1 0 - 

877-l Serial No. ys3 -- .- - 

“AS-FOUND” / “AS-LEFT” /‘-“INITIAL” (circle one only) 

5.3.10 Meter Down-scale on lOE4-1 OE7 Range? L;p 5 (yes) 

5.3.17 Meter reading 1 .OE3 R/hr o.n RED scale? \rli, (yes) ‘, 

5.4 ALERT AND HIGH ALARM SETPOINT SPAN VERIFICATION 

5.4.1 Alert Alarm can adjust to > 1 .OE7 R/hr 

Alert Alarm can adjust to minimum 1 R/hr 

5.42 High Alarm can adjust to > 1 .OE7 R/hr 

High Alarm can adjust to minimum 1 R/hr. 

5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION 

5.5.7 

5.5.11 

5.5.12 

5.5.13 

5.5.14 

5.5.15 

5.5.16 

Zero Adjustment/R304 d J&I a v (0 f 0.01 volts) 

Current Source Output .\.fib uA (1 f .Ol uA) 

Zero Adjustment/R306 0 ,r,W v (0 * 0.002 volts) 

Current Source Output ! lfl6 nA (1 f 0.01 nA) 

Scale Factor Adj./R308# fl, s?c v (2.571 f 0.003 VOltS) 

Current Source Output pA (1 f 0.1 pAI 140 

‘; Offset Adjustment/R309 s’* Ii-/ ... v (5.1 ‘f 0.1 volts) 

tpld#22/876all08.doc 31 
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VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
CUSTOMER: N/A 
DOCUMENT: TP876A-1-7 08 REV. C 

P-0. # 

S.O. # 

Data is: 

PAGE 4 OF 8 - 

876A-1 Serial No. 1 ‘I:! 1 - 

877-l Serial No. 4 . 33 - 

“AS-FOUND” / “AS-LEFT” / YNITLAL” (circle one only) 

5.6 ALERT AND HIGH ALARM TRIP ACCURACY, LATCH AND RESET 

Step Alert Alarm High Alarm Responsemolerance 
Number Steps 5.6.4 - 9 Step 5.6.13 

5.6.4 N‘T 71 iD;JaII fiJ ~IO,IUJ “NOT.TRIPPED”ij()q 
1 

5.6.5 j.lOX /cq 
I 

R/hr I.;liIK)G~ R/hr > 1.13/C 1.27*R/hr 

5.6.6 n_.+ fly- &LT &#;$ /i(bi- &II “DOES NOT RESET”’ “l 
5.6.7 bG$j /$I ii!t&l &c> ACT i&y “DOES NOT RESET”’ 

5.6.8 Ahe 12 &E i\[&-&\ f&i75 “ALARM RESETS” 

5.6.9 1.141: joq R/hr /./q~\Oy R/hr > 1.09/c 

5.7 DETECTOR EQUIVALENT CURRENT CALIBRATION 

5.7.2 Data is : FOR 877-l S/N 4$3 W/ 7<q, 7% nA (AVG. A/R/hrI 

Determined on 2 v / 8 / ?f - 

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 Y&H v (3.428 f 0.001 volts) 

5.8 ELECTRONIC CHECK SOURCE (ECS) BOARD CALIBRATION 

5.8.3 Counter Period / ?g us (1953 f 2.0 US) 
\ 

5.8.8 Peak Ramp Voltage $0 v (2.57 zt 0.01 volts) 

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

AREA MONITOR 
- CUSTOMER: N/A 

‘OCUMENT: TP876A-l-108 REV. C 

PAGE 5 OF 8 

P.O. # 876A-1 Serial No. lad 

S.O. # 877-l Serial No. ‘183 _ . .- 

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

. 

5.8.9 

5.8.11 

5.8.12 

5.8.14 

5.8.15 

5.8.16 

5.8.17 

Panel Meter Indication 1% 10 
3 ’ 

R/hr (1 .OE3 R/hrI 

ECS Cycle Interval )&in 3o;li, minutes (> 15.4/< 18.8’mi.n;) 

Threshold Voltage v (2.48 volts) . ’ ” 

Panel Meter indication _ w R/hr (800 R/hrI 

“Safe/Fail” Lamp illuminated? 

DVM Indication 

DVM Indication v jqj 

“Safe/Fail” Lamp extinguished 

DVM Indication 2, , ‘if v 

(2.48 volts) 

(2.47 volts)- 

+ 

(2.48 volts) 

(yes) 

“Safe/Fail” Lamp illuminated (yes) ye r 
c 

DVM Indication - as7 v (2.57 f 0.01 volts) 

Panel fvleter Indication _I cbo R/hr (1000 R/hr) 

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

AREA MONITOR 
CUSTOMER: N/A 
‘)OCUMENT: TP876A-l-108 REV. C 

- PAGE 6 OF 8 

P.O. # 

S.O. # 

Data is: 

876A-1 Serial No. 

877-l Serial No. 

“AS-FOUND” / “AS-LEFT” / “INITIAL” (circle one only) 

5.9 

5.10 

RECORDER OUTPUT LINEARITY 

Meter 
Reading 

10 R/hr 

1 .OE2 R/hr 
1 .OE3 R/hr 

1 .OE4 R/hr 

1 .OE5 R/hr 

1 .OE6 R/hr 

1 .OE7 R/hr 

Meter Range Measured Desired 
9 

SW. Position output Voltagemolerance 

1 - 10 E3 R/hr (y) I I+/ 

1 - 10 E3 R/hr 
10 - 10 E4 R/hr 

4. 
gsf -. 

10 E2-10 E5 R/hr 8;,570 
10 E3-10 E6 R/hr fi 7/C 

10 E4-10 E7 R/hr fji 8”Jy 
1 

10 E4-10 E7 R/hr 1, Wc( 

COMPUTER OUTPUT LINEARITY 

Meter 
Reading 

10 Whr 

1 .OE2 R/hr 

Meter Range 
Sw. Position 

1 - lOE3 R/hr 

1 -1OE3R/hr 

Measured 
output 

&7.g8 

j,qJ 

Desired 
Voltage/Tolerance 

1 .OE3 R/hr lo-lOE4R/hr ;, ,_Z I 2 Ii I- ~~~ I 

1 .OE4 R/hr 10 E2-10 E5 R/hr 

1 .OE5 R/hr 10 E3-10 E6 R/hr 3 .m 

1 .OE6 R/hr 10 E4-10 E7 R/hr if,1 43 

1 .OE7 R/hr 10 E4-10 E7 Rlhr 11, ijc 
I I 
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VIGTOREEN, INC. 
. YIYLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONlYOR 1 
CUSTOMER: N/A 

XUMENY: TP876A-l-108 REV. C 

PAGE 7 OF 8 

P.O. # 

S.O. # 

Data is: 

876A-1 Serial No. i&j 

877-l Serial No. 

“AS-FOUND” / “A-kLEW’ / “INITIAL” (circle one only) 

4 

5.10 RELAY CONTACT RESISTANCE AND LOGIC 

5.11.3 Verify : P2-A TO P2-B RESISTANCE < 1 

1 OHM 
1 OHM 
1 OHM 

(yes1 
(yes) 
(yes) 

: P2-E TO P2-F RESISTANCE < 
: P2-H TO P2-J RESISTANCE < 
: P2-K TO P2-L RESISTANCE < 
: P2-P TO P2-R RESISTANCE < 
: P2-T TO P2-U RESISTANCE < 

5.11.4 Verify : P2-B TO P2-C RESISTANCE > 
: P2-D TO P2-E RESISTANCE > 
: P2-G TO P2-H RESISTANCE > 
: P2-L TO P2-M RESISTANCE > 
: P2-N TO P2-P RESISTANCE > 
: P2-S TO P2-T RESISTANCE > 

5.11.7 Verify : P2-B TO P2-C RESISTANCE < 
: P2-D TO P2-E RESISTANCE < 
: P2-G TO P2-H RESISTANCE < 

20 MEG 
20 MEG 
20 MEG 
20 MEG 

(yes) 
(yes) 
(yes) 
(yes) 

20 MEG 
20 MEG 

(yes) 
(yes) 

: P2-L TO P2-M RESISTANCE < 1 OHM ’ - 

z 

(yes) 
: P2-N TO P2-P RESISTANCE < 1 OHM (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 PZ-U RESISTANCE > 20 MEG 

(yes) 
(yes) 
(yes) 
(yes) 
(yes) 
(yes) 
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VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
CUSTOMER: N/A 
‘OCUMENT: TP876A-l-108 REV. C 

- PAGE 8 OF 6 

P.O. # 876A-1 Serial No. IsA 

S.O. # 877-l Serial No. 48 - 

Data is: “AS-FOUND” / ‘AS-ilEFT’ / “INITIAL” (circle one only) 

5.12 BACK-UP BAlTERY CURRENT DRAIN 

5.12.7 Maximum Current @ 24 f 0.1 VDC G k I mA (550 f 50 mA) 

Performed by 

Q.A. Review 

tpld#22/876allOS.doc 36 
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4 VICTOREEN, INC. 
TlTLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
’ CUSTOMER: N/A 

XUMENT: TP876A-l-108 REV. C 

CALIBRATION DATA SHEET PAGE 1 OF 8 

MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR 
. . . 

__ 

5.1 PRELIMINARY INFORMATION 

P.O. # S.O. # 

Customer 

877-l Serial No. ymm Y’. ’ 876A-1 Serial No. ! ()q 

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

Digital Voltmeter Model &@A S/N 

Calibration Due Date !z / A? / ‘i’7 

lulti-function Counter Model 73 -63 

Calibration Due Date 2’ / J- / fl 

Precision Current Source Model m// S/N I,,? 9 

Calibration me Date 6 / 2~ / 75 

5.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST 

5.2.1 Mechanical Zero at 1 R/hr tl e = (yes) 
1 

5.2.2 One Hour Warm-up Comlpleted biC (yes) 
I 

5.2.3 AC Supply Voltage 
+ 

_I&3 (120 f 2.4 VAC) 

tp/d#22/876all08.doc 29 



VICTOREEN, INC. . 

- TlTLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 
AREA MONITOR 

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

PAGE201=8- - 

P.O. # 876A-1 Serial No. j@/ - 

S.O. # 877-l Serial No. y q(q 
J - 

Data is: “AS-FOUND” / “AS-LEFT” / “INITIAL” (circle one orily) 

. 

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 11 ,I4 aa, r’il +24 f 3.0 volts 

. 
5.2.8 17.11/1 aaIrY +24 f 3.0 volts 

. 
5.2.9 JY J--l - /q. co -21 f 2.0 volts ._ . 
5.2.10 N jb, &J -/0,00 -10 f 0.01 volts 

. 
5.2.11 i<,Cd /LCI&I + 15 f 0.2 volts 

. 
5.2.12 Iy'113 /q 17 +14.3 * 0.3 volts 

. 
5.2.13 /ii&? +6.2 zt 0.001 volts 

. 
5.2.14 VI93 + 506 f 10 volts 

. 

5.2.15 Lamps illuminated (yes) If < 

5.3 METER CIRCUIT CALIBRATION AND LINEARITY VERIFICATION 

5.3.1 Adjustable Supply Voltage x, 0 ij (+5 f 0.5 volts) 

Short-Circuit Current (13 f 3.0 mA) ti IA 

5.3.7 Scale Factor Value .J,_fTa (+2.571 f 0.001 volts) 

5.3.9 Range Switch Actual Meter Desired Meter 

Position Response Response/Tolerance 

1-l OE3 R/hr ; 1 .OOE3, c” NW 1 .OOE3 2 l-l /2 NW 

1 O-l 0E4 R/hr l.OOE3 (i NW 1 .OOE3 zt 1 -l/2 NW 

1 OE2-lOE5 R/hr l.OOE3 G NW l.OOE3 f l-1/2 NW 

1 OE3-1 OE6 Whr l.OOE3 J NW 1 .OOE3 f l-1/2 NW 

30 
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VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
’ CUSTOMER: N/A 

-0CUMENT: TP876A-l-108 REV. C 

PAGE3 OF8 - - 

P.O. # 876A-1 Serial No. to”$ . __ 

so. # 877-l Serial No. . 9 % 

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

5.3.10 Meter Down-scale on 1 OE4-lOE7 Range? (yes): Y y.@ 

5.3.11 Meter reading 1 .OE3 R/fir on RED scale? +“’ (yes);_; -,’ 

5.4 ALERT AND HIGH ALARM SETF’OINT SPAN VERIFICATION 

5.4.1 Alert Alarm can adjust to > 1 .OE7 R/hr ues (yes) - ,~ -. 

Alert Alarm can adjust to minimum 1 R/hr (yes) y ( 

5.4.2 High Alarm can adjust to > 1 .OE7 R/hr ye< (yes) 

High Alarm can adjust te minimum 1 R/hr. y k 5 (yes) 

5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION 

5.5.7 

5.5.11 

5.5.12 

5.5.13 

5.5.14 

5.5.15 

5.5.16 

Zero Adjustment/R304 &QQD v (0 f 0.01 volts) 

Current Source Output /& bo uA (1 f .Ol uA) 

Zero Adjustment/R306 _ 0 -Cc 0 v (0 f 0.002 volts) 

Current Source Output /f 60 nA (1 f 0.01 nA) 

Scale Factor AdjJR308 ( 2. s? 1 v (2.571 f 0.003 volts1 

Current Source Output pA (1 f 0.1 pAI / l 0 
, 

Offset AdjustmentlRBOkI -< 1 b v (5.1 f 0.1 volts) 
_ . 
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VICTOREEN. INC. 
TI’I-LE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAlNMENT 

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

- ’ 

PAGE4 OF8 - - 

P.O. # 876A-1 Serial No. It?Y 

S.O. # 877-l Serial No. ycrc- 

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 Responsemolerance 
Number Steps 5.6.4 - 9 Step 5.6.13 

5’6*4 fi.J- s’J+&I d-r T{ioad ” “NOT’TRIPPED; woq 
I 

5.6.5 /Jo h/O9 R/hr /, 10 +;,+ R/hr > 1 .13/< 1.27Yfi/hr 

5.6.6 i)! -J fl~i_ &ST- 

5.6.7 he‘9 /jr P.&T 

ai\; l&i 4~2 “DOES NOT RESET” 

<.I ” n._;\ r& lIJ.z “DOES NOT RESET” 

5.6.8 Ah..m kiih W$\ j&b “ALARM RESETS” 

5.6.9 I *If x lOL( R/hr I.\(? r,cq R/hr > 1.09/c 1.27 R/hr 
1 

5.7 DETECTOR EQUIVALENT CURRENT CALIBRATION 3cJ 0,- wq 

5.7.2 Data is : FOR 877-l S/N qLj0 W,-?.&?k nA (AVG. A/R/hrI 

Determined on 2 4 / 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,qAs v (3.428 f 0.001 vdtd 

5.8 ELECTRONIC CHECK SOURCE (ECS) BOARD CALIBRATION 

5.8.; Counter Period US (1953 f 2.0 US) i 4 54 

5.8.8 Peak Ramp Voltage v (2.57 it 0.01 volts) 2, d-7 
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VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR; 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
’ CUSTOMER: N/A 

‘OCUMENT: TP876A-l-708 REV. C 

PAGE 5 OF 8 

P.O. # 
. 

876A-1 Serial No. 104 _ 

S.O. # 877-l Serial No. YYO _ 

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

5.8.9 

5.8.11 

5.8.12 

5.8.14 

5.8.15 

5.8.16 

Panel Meter Indication _ fO@J R/hr (1 .OE3 R/hr) 

ECS Cycle Interval i 7md\ q Stc minutes (> 15.4/C 18.8 min..) 

Threshold Voltage d ,‘/f v (2.48 volts) . ” 

Panel Meter Indication %o R/hr (800 R/hr) 

“Safe/Fail” Lamp illuminfated? 41’ (yes) 

DVM indication v (2.48 volts) I.(-$( 

DVM Indication $*q*l v (2.47 volts) 

“Safe/Fail” Lamp extinguished y c.5 (yes) 

DVM Indication d.Li’ir v (2.48 volts) * 

“Safe/Fail” Lamp illuminated ~~~ (yes) 

5.8.17 DVM Indication $ks-1 v (2.57 f 0.01 volts) 

Panel Meter Indication _ /wJ R/hr (1000 R/hrI 

‘“5 

, “‘y 

tp/d$22/876al108.doc “” 4% 
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VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

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

PAGE 6 OF 8 

P.O. 1 876A-1 Serial No. ,oq 

S.O. # 877-l Serial No. 470 

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

5.9 RECORDER OUTPUT LINEARITY 

__ 

Meter 
Reading 

10 R/hr 

Meter Range 
SW. Position 

1 - lOE3 R/hr 

Measured 
output 

8 , I+-( 

Desired 
Voltageffolerancc 

3 

1 .OE2 R/hr 1 - lOE3R/hr , 
c\ .lkt_ . . 

1 .OE3 R/hr 10 - 10 E4 R/hr 

1 .OE4 R/hr 10 E2-10 E5 R/hr ()‘,5]a 

1 .OE5 R/hr 10 E3-10 E6 R/hr 0 .JlLj 

1 .OE6 R/hr 10 E4-10 E7 Whr i) , ($_cq __ 

1 .OE7 R/hr 10 E4-10 E7 Whr 1 *(J&j 
1 

5.10 COMPUTER OUTPUT LINEARITY 

tpJdi221876al108.doc 
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INC. 
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- PAGE 7 OF 8 

P.O. # 
-. ._ 

S.O. # 

876A-1 Serial No. / 3 “( 

877-l Serial No. m _ 

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 RESfSTANCE > 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 

(yes) 
(yes) 
(yes) 
(yes) 
(yes) 
(yes) 

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 (yes) 
: 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 

(yes) 
(yes1 
(yes) 
(yes) 
(yes) 

tpldk221876all OB.doc 35 
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- PAGE 8 OF 13 

P.O. # 

S.O. P 

876A-1 Serial No. I& 

877-l Serial No. 

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

5.12 BACK-UP BATTERY CURRENT DRAIN 

5.12.7 Maximum Current @ 24 f 0.1 VDC fl h mA (550 f 50 mAl 

Perf otmed by 

Q.A. Review by 
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8 VKXOREEN, INC. 
’ TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
,. CUSTOMER: N/A 

IOCUMENT: TP876A-l-108 REV. C . 

CALIBRATION DATA SHEET PAGE 1 OF 8 

. . MODEL 876A-1 HIGH RANGE CONTAINMENT MONITOR 

-_ 
5.1 PRE~M~NARY INFORMATION 

P.O. # S.O. # 

876A-1 Serial No. /0 877-l Serial No. ytifl 

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

Digital Voltmeter Model Xibo 4 

Calibration Due Date /c / .$v / 47 

.&hi-function Counter Model 73-63 S/N /i/hi’, (737 

Calibration Due Date -1-7 / f / $g 

Precision Current Source Model i;/rir;// S/N 129 

Calibration m Date 6 /ao I”X 

6.2 METER MECHANICAL ZERO AND POWER SUPPLY ADJUSTMENT/TEST 

5.2.1 Mechanical Zero at 1 R/hr i&cs (yes) 
I 

5.2.2 One Hour Warm-up Completed hp s (yes) 
I 

5.2.3 AC Supply Voltage .2ao (120 f 2.4 VAC) 

-. . ‘, 
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AREA MONITOR 
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DOCUMENT: TP876A-l-108 REV. C 

PAGE 2 OF 8 

P.O. t 876A-1 Serial No. - 

S.O. # 877-l Serial No. - 

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

Step 

I 

Minimum Load Test 

I 

Full Load Test 
Number Step 5.2.7 - 5.2.14 Step 5.2.16 I 

Desired 
Voltage~olerance 

5.2.7 &I1 44 dIl jl I +24 f .3.0 volts 

5.2.8 aa.G;7 ,l& Ic +24 f 3.0 volts 

5.2.9 * /fJq - ZX i X0 -21 f 2.0 volts 

5.2.10 & /0, (Jo - /I% cu -10 f 0.01 volts 

5.2.11 I.5 c-? I._$: 07 + 15 f 0.2 volts 

5.2.12 /fr- 31 Had + 14.3 zt 0.3 volts 

5.2.13 6Je 1 I,,!& / +6.2 zt 0.001 volts 
. 

5.2.14 siY3.3 + 506 zt 10 volts 

5.2.15 Lamps illuminated (yes) 445 

5.3 METER CIRCUIT CALIBRATION AND LINEARITY 

5.3.1 Adjustable Supply Voltage s*Os 
, A 

VERIFICATION 

(+ 5 f 0.5 volts) 

Short-Circuit Current (13 f 3.0 mAl ti\\IA 

5.3.7 Scale Factor Value 2, ~~~ (+ 2.571 f 0.001 volts) 

. 
5.3.9 Range Switch Actual Meter Desired Meter 

Position Response Response/Tolerance 

1 - 1 OE3 R/hr ; l.OOE3. c NW 1 .OOE3 f l-1/2 NW 

lo- 1 OE4 R/hr l.OOE3 ‘0 NW l.OOE3 jz l-1/2 NW 

1 OE2-lOE5 R/hr l.OOE3 r, NW 1 .OOE3 zt l-1/2 NW 

1 OE3-1 OE6 R/hr 1 .OOE3 (-‘I NW l.OOE3 zt l-1/2 NW 
. . 

._ 

tp;d#22/876all08.doc 30 . 
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AREA MONITOR 
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DOCUMENT: TP876A-l-108 REV. C 

PAGE 3 OF’8 

P.O. # 
._ 

SO. # 

876A-1 Serial No. 

877-l Serial No. 

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

5.3.10 Meter Down-scale on lOE4-1 OE7 Range? (19 s (yes) 
I 

5.3.11 Meter reading 1 .OE3 R/hr on RED scale? ’ 
- 

p (yesi ‘.. 

5.4 ALERT AND HIGH ALARM SETPOINTSPAN VERIFICATION 

5.4.1 Alert Alarm can adjust to > 1 .OE7 R/hr (yes) i;le) 

Alert Alarm can adjust to minimum 1 R/hr \I’> (yes) 

5.4.2 High Alarm can adjust to > 1 .OE7 R/hr (yes) 7!_ 5 

High Alarm can adjust to minimum 1 R/hr. 455 (yes) 

5.5 PREAMPLIFIER ALIGNMENT AND CALIBRATION 

5.5.7 

5.5.11 

5.5.12 

5.5.13 

5.5.14 

5.5.15 

5.5.16 

Zero Adjustment/R304 -6. GOO v (0 f 0.01 volts) 

Current Source Output /- 00 uA (1 f .Ol uA) 

Zero Adjustment/R306 _ cl GCG v (0 f 0.002 volts) 

Current ‘Source Output nA (1 f 0.01 nA) /I or) 

Scale Factor AdjJR308 _ $, ;70 v (2.571 f 0.003 volts) 

Current Source Output pA (1 f 0.1 PA) 11 0 

Offset AdjustmentIR30; 5 0 v ($1 ; 0.1 volts) I d - 

tp/d#22/876a1108.doc 
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P.O. # 876A-1 Serial No. 

s.b. # 877-l Serial No. 

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

5.6 ALERT AND HIGH ALARM TRIP ACCURACY, LATCH AND RESET 

1 Step ] Alert Alarm I High Alarm 1 Response/Tolerance 1 

Number Steps 5.6.4 - 9 Step 5.6.13 

5.6.4 
r 

d if ;,I& “NOT’TRIPPED; ;u$ 

5.6.5 R’hr 140 KpJ’( R/h1 > 1.13/c 1.2fRlhr 

5.6.6 Dci, U; $& “DOES NOT RESET” 

5.6.7 fi..\ HP;- ‘LC “DOES NOT RESET” 

5.6.8 j&h 0 I )LT “ALARM RESETS” 

5.6.9 j.\q Ic lo4 R/hr ,.I? *jzd R/hr > 1.09/c 1 .Z7,R,hrj 
1 1 

5.7 DETECTOR EQUIVALENT CURRENT CALlSRATION 
,.l;r’ 

5.7.2 Data is : FOR 877-l S/N ’ IB A’ W/ 7% 4 nA (AVG. AIRlhr) 

Determined on 2 b I 8’ I 9c _ 

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.%‘if v (3.428 f 0.001 volts) 

5.8 ELECTRONIC CHECK SOURCE (ECS) BOARD CALIBRATION 

5.8.3 Counter Period i 757 US (1953 f 2.0 uSI 

5.8.8 Peak Ramp Voltage 1, .$7 f 0.01 volts) 

tp/d#22/876all08,doc 
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- VICTOREEN, INC. 
TITLE: TEST PROCEDURE FOR 876A-1-108 HIGH RANGE CONTAINMENT 

:. AREA MONITOR 
CUSTOMER: N/A 

XUMENT: TP876A-l-108 REV. C . 

PAGE 5 OF 8 

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

S.O. # 877-l Serial No. 

Data is: “AS-FOUND” / “AS-LEFI’” / “INITIAL” (circle one only) 

5.8.9 

5.8.11 

5.8.12 

5.8.14 

58.15 

5.8.16 

Panel Meter tndication +( Oo\s R/hr (1 .OE3 R/hr) 

ECS Cycle interval ?&f / ;fi- q&i, minutes (> 15.4/C 18.8 min.j . 

Threshold V&age v (2.48 volts) 

Panel Meter Indication _ %im R/hr (800 R/hr) 

“Safe/Fail” Lamp illuminated? 
-+--- 

0 Ives) 

DVM Indication s JLf?f v (2.48 volts) 

DVM Indication v (2.47 volts) 2, “17 

“Safe/Fail” Lamp extinguished YPJ (yes) . 

DVM Indication alqs v (2.48 volts) 

“Safe/Fail” Lamp illuminated \!“5 (yes) 

. 5.8.17 DVM Indication $57 v (2.57 f 0.01 volts) 

Panel Meter Indication &f$ R/hr (1000 R/hr) 

tp/d#22/876al108.doc 33 
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TITLE: TEST PROCEDURE FOR 876A-l-108 HIGH RANGE CONTAINMENT 

AREA MONITOR 
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)OCUMENT: TP876A-l-108 REV. C 

P.O. 

S.O. 

Data 

5.9 

5.10 

- PAGE 6 OF 6 

# 876A-1 Serial No. 

# 877-l Serial 

is: “AS-FOUND” / “AS-LEFT” / “INITIAL” 

RECORDER OUTPUT LINEARITY 

No. 

(circle one only) 

_ 

__ 

Meter Meter Range Measured Desired 
Reading SW. Position output Voltage/Tolerance 

10 R/hr 1 -1OE3R/hr 0, IV;z 

1 .OE2 R/hr 1 - lOE3Whr 0 m/ 

1 .OE3 R/hr 10 - 10 E4 R/hr Q.%7 

1 .OE4 R/hr 10 E2-10 E5 R/hr fi -39 
1 .OE5 R/hr 10 E3-10 E6 R/hr C.‘7/1 

1 .OE6 R/hr 10 E4-10 E7 R/hr C m 1. .-. 

1 .OE7 R/hr I 10 E4-10 E7 R/hr I I 

COMPUTER OUTPUT LINEARITY 

Meter Meter Range Measured Desired 
Reading SW. Position output Voltage/Tolerance . 

10 R/hr 1 -1OE3R/hr c.7/2\ . 
1 .OE2 Whr 1 -1OE3FVhr 1.431 

1 .OE3 R/hr 10 - 10 E4 R/hr . IW I 

1 .OE4 R/hr 1 lOE2-lOE5 R/hr 1 

1 .OE5 R/hr 

1 .OE6 R/hr 

10 E3-10 E6 R/hr j. $br I 

10 E4-10 E7 R/hr il,ati 

l.OE7 R/hr 10 E4-10 E7 R/hr S‘C’ G I _ 

_ l 

! 
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P.O. # 
1 

876A-1 Serial No. r _ 

S.O. # 877-l Serial No. . 

Data is: “AS-FOUND” / “AS-LEFT” / “INITIAL” 

5.10 RELAY CONTACT RESISTANCE AND LOGIC 

5.11.3 Verify : PZ-A TO P2-B RESISTANCE < 
: P2-E TO P2-F RESISTANCE C 
: Pi-H TO P2-J RESISTANCE < 
: P2-K TO P2-L RESISTANCE < 
: P2-P TO P2-R RESISTANCE < 
: P2-T TO P2-U RESISTANCE < 

5.11.4 Verify : P2-B TO P2-C RESISTANCE > 
: P2-D TO P2-E RESISTANCE > 
: P2-G TO P2-H RESISTANCE > 
: P2-L TO P2-M RESISTANCE > 
: P2-N TO P2-P RESISTANCE > 
: P2-S TO P2-T RESISTANCE > 

5.11.7 Verify : P2-B TO P2-C IRESISTANCE C 
: P2-D TO P2-E RESISTANCE < 
: P2-G TO P2-H RESISTANCE < 

(circle one only) - ’ 

1 OHM 
1 OHM 
1 OHM 
1 OHM 
1 OHM 

(yes) 
(yes) 
(yes) 
(yes1 . 
(yes) 

1 OHM ,/ (yes) 

20 MEG 
20 MEG 
20 MEG 
20 MEG 
20 MEG 
20 MEG 

(yes) 
(yes) 
(yes1 
(yes) 
(yes) 
(yes1 

1 OHM 
1 OHM 
1 OHM 

(yes) 
(yes) 
(yes) 

: P2-L TO P2-M RESISTANCE c 1 OHM 
: P2-N TO P2-P FIESISTANCE < 1 OHM 
: P2-S TO P2-T F1ESISTANCE < 1 OHM 

5.11.8 Verify : P2-A TO P2-B RESISTANCE > 20 MEG 
: P2-E TO P2-F FIESISTANCE > 20 MEG 
: P2-H TO P2-J fqESISTANCE > 20 MEG 
: P2-K TO P2-L RESISTANCE > 20 MEG 
: P2-P TO P2-R F3ESISTANCE > 20 MEG 

(yes) 
(yes) 
(yes) 
(yes) 
(yes) 

: P2-T TO Pi&U 13ESISTANCE > 20 MEG (yes) 
.’ 
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5.12 BACK-UP BAlTERY CURRENT DRAIN 

5.12.7 Maximum Current @ 24 f 0.1 VDC hl mA (550 f 50.mA) 

- 

Performed by 

Q.A. Review by 
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POST-ACCIDENT HIGH-R&iiGE COlVFINEMENT 
RADIATION MONITORING SYSTEM 

FOR RUSSIAN VVER 440 TYPE 230 NUCLEAR POWER PLh\T 

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 WER 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). Bach 
train consists of (i) two radiation detectors to be positioned at two different locations within the plant 
Confmement 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 
independetit Trains, designed as Class 1E equipment to satisfy the requirements for the Post Accident 
High Range Containment (Confinement for the WER 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 WER 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 

..‘.( ” 
. .i 

.: 

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. 

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 folloviing hardware and services are excluded from this specification: (i) labor for un1oadin.g and 
storing equipment at job site, (ii) installation labor, (iii) electrical power sources (220 V 50Hz and 
220 Vdc), (iv) all conduit required for the protection of the cables, (v) interconnecting cabling bletween 
equipment, when not specified herein, (vi) testing of the system at job site (to be offered as an olption, 
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, interprietations, 
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. 

2 
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, 

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. 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 (t? be determined 
at a later date), and the control board, including display 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, conn&ztors, racks, etc., required folr 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 docurhentation as delineated in Section 9 beIow. 

5.0 PERFORMANCE REQUIREMENTS 

5.1 Design Life 

Components located inside confinement shall be capable of withstanding photon exposures up to lo8 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. 

The range of the Post-Accident High-Range Confinement Radiation Monitors shall be 1 R/hr to 10’ 
R/hr of gamma dose. 

5.3 Required Accuracy 

Overall system accuracy shall be within f 40 percent at the 95 percent confidence level over the entire 
operating range, with precision within 31 15 percent for any single measurement level. 

5.4 Required Response Characteristics 

Time Resuonse; 

Overall electronic system response time (10 to 90 percent of the true reading) ‘ori the maximum 
range shall be i3 seconds. On all other ranges the system response time shall be no greater ’ 

than 5 seconds. 

‘\ 

/ 
. ..- 
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Radiation Energv 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 (k20 percent) over the range of 0.1 MeV 
to 3 MeV. 

5.5 Local Environments in Which Equipment !kIust Operate 

Table I 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 ccmditions. 

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 

The system shall be 

Power Supply Characteristics 

capable of operation on 220 volts, 50 Hz AC, and shall be unaffected by ,vo!tage or 
fre,quency 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. 

(1) 

(2) 

(3) 

(4) 

(5) 

The system shall have an internal electronic calibration che/ck, which shall check 
operation of al! circuitry other than the detector. .j 

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. 

When responding to levels in excess of the maximum specified range, the instrument 
should not paralyze and the readout signal 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 105 R, referenced to the energy range 
between 0.8 - 1.2 MeV, and from electrostatic charges with potentials to 10,000 volts. 



(6) 

(7) 

(8) 

(9) 

(IO) 

(11) 

(12) 

(13) 

(14) 

(1% 

(16) 

07) 

(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 
over-pressure 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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5.S Materials 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

The use of low melting point alloys such as lead or tin shall be restricted to detector 
shielding and electronic component soldering applications. Mercury shall not be used. 
Aluminum components shall not be permitted in the Confinement Zone.’ 

Materials shall be new and shall be selected by the Seller as the best commercially 
available to perform satisfactorily under the operational and environmental conditions 
imposed by the service and as set forth herein. 

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. 

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. 

5.9 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 rac:k for 
Purchaser’s disposition. 

6.0 SHOP TEST 

(1) The radiation monitoring equipment shall be thoroughly shop tested under Seller’s 
standard procedures, as approved by the Purchaser. 

(2) During these tests, the radiation monitoring equipment shall be demonstrated to meet 
all requirements stated herein, to the satisfaction of the Purchaser. The tests sh;all 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. 

6 



(4) 

(5) 

(6) 

(7) 

63) 

(9) 

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 grounding of equipment and shields, 
(ii) screw tightness of all terminals, and (iii) conformance with approved wiring 
diagrams. 

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 required by 
Codes and Standards. 

7.0 CALIBRATION 

(1) 

(2) 

(3) 

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

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: 

:: 
C. 

Operate the monitor to reach thermal stability. 
Record the background counting rate. 
Introduce a source of activity into the monitor and record the time dependent 
counting rate above background. Sources shall be traceable to the National 
Institute for Stan.dards and Technology (NIST). 
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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 System installation 
period, and during the availability test. Supervision and testing of the System at the jobsite, in IRussia. 
shall be quoted as an option by the Seller. 

9.0 SUBMISSION OF SELLER’S DOCUMENTATION AND RECORDS 

(1) 

(2) 

(3) 

(4) 

(5) 

Seller shall submit with his quotation the name of at least one U.S. operating lught- 
water reactor nuclear power plant 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 infomlation. 
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 which he shall enumerate all deviations of his equipment and services from the 
requirements of this specification document. 

Seller shall submit with his quotation, the environmental capabilities of each component 
of the equipment offered, including but not limited to the following: 

a. 
b. 

:: 
e. 

temperature limits and test temperature profile 
humidity limits 
pressure limits 
radiation lifetime 
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 industrial facilities 
(See Section 9.0 of IEEE 344-1987). In case no seismic qualification data is 
available, the Seller shall provide a generic equipment seismic qualific:ation 
plan in his bid proposal and submit to Purchaser for review. 

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. 



. 

- (6) 

:: 
QA Manual 
Cleaning and packaging procedures 

:: 
Block diagram. connection diagram, outline drawings 
Seismic and environmental qualification reports 

e. Shop test procedures and shop test daya ~ 
d’ .- 

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. 

(7) The Seller shah 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. 

_. _ . _ _. .-. - I 
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Table 1 - Basic System Components and Location 

HIGH-RANGE RADIAT’IC)~ MONITORING SYSTEM 
: 

,ocation 

n Confinement 

IMside Confinement 

Control Room 

Ancillary Equipment 

Train A Train B 

Two (2) high-range detectors Two (2) highlrange detectors 

Signal processor(s) Signal processor(s) 

Local readout outside confinement Local readout outside 
for each detector. confinement for each detector. 

One (1) control room monitoring One (1) control room monitoring 
station, including control and station, including control and 
display for two (2) high-range display for two (2) high-ran,ge 
detector channels detector channels 

Strip chart recorder for each of the Strip chart recorder for each of 
two detectors the two detectors 

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

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

Output relays for remote alarms Output relays for remote al:arms 

Isolators, as required Isolators, as required 

Special tools required to maintain Special tools required to maintain 
or adjust monitoring equipment or adjust monitoring equipment 

3 Systems manuals 3 Systems manuals 

3 Sets of complete documentation, 3 Sets of complete 
as per Section 9 documentation, as per Section 9 

10 
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Table 2- Applicable Codes and Standards 

U.S. ORGAIWXTION CODE/STANDARD ,,’ 
‘.. T’ ‘; 

,_, :_ _ : I 
., . . .._ 

USNRC Regulatory Guide 1.97, 
Revision 3, May 1983 

ANSI Standard ANSI N320-1979 
(Reaffirmed 1993) 

DESCRIPTION .~, :_ .: 
. . . . ._I_ ; ‘,li’ :: . . 

Instrumentation for Light- 
Water-Cooled Nuclear Power 
Plants to Assess Plant and 
Environs Cpnditions During 
and Following an Accident 

Performance Specifications for 
Reactor Emergency 
Radiological Monitoring 
Instrumentation 

Table 3 - Equipment Environment Conditions for Confmement Zone 

Temperature 

Pressure 

Radiation 

Relative Humidity 

Chemical Sprays 

. 

20C to 8OC 

15-20 mm water below 
surrounding area 

17oc 

2 atm. 

Integrated exposure: IO* Rads 

5 percent - 95 percent 100 percent 

none spray composition: 
12 g boron/kg water 
KOH > lOOg/kg water 
H,BOS > lSOg/kg water 
Hydrazine > lOOg/kg .water 

: . 
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Table 4 - Equipment Environment Conditions for Outside Confinement and for Control Fcoom 

Temperature 

Pressure 

Radiation 

Relative Humidity 

Chemical Sprays 

1 atm. 

low 

to 95 percent 

low 

.__. . . 
. . .~&ERGENcY . 

-: ._ $7 .A.:. ,- . _ _. 
. . . ,. 

-4oc to 405: 

1 arm. 

low 

to 95 percent 

low -~ 

. , 
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Table 5 - Technical Data Sheets 

Detector 

Detector cable (to 
processor) 

‘rocessor 

DispIay 

Recorder 

outputs 

Model No. 

Range 

Detector type 

Detector voltage 

Signal voltage 

Connector type 

Size: OD 

Length (max) 

Model No. 

Processor type 

Size and type of 
memories 

Power supply required 

Model No. 

Range (Rfhr) 

l22Ovolts,ac,~OHz ~22Ovol;lllaHz 

Model No. 

No. Pens 

~ Power Supply 220 volts ac, 50.Hz 

Indicator Lights 

1 Relay contact rating at 

I. 
I 

220 volts ac, 50 Hz 
I 

Alert alarm I I 



Communication 

Display on Selection 

Enclosure 

Accuracy 

- 

High radiation alarm 

Failure of background 

Visual/audible 

Others 

No. ports 

Comm. cable type/size 

Protocol 

Method of adjustmerit of 
alarm setpoint 

Check source 

. 

NEMA (or IEC type) 

Detector 

Processor 

Readout 

Combined 

Drift I I 

14 
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ATTACHMENT 6 

“Proposal for a Post-Accident High-Range Confinement 
Radiation Monitoring System for Russian 
VVER-44,0/230 Nuclear Power Plant for 

Brookhiaven National Laboratory,” 
Proposal Number 60 1860, 

RFQ Number 745221, 
Victoreen, Inc. (August 1994) 
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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 

Prepared by: S.T. Nawalaniec 
(216)248-9300 x249 

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

RFQ Number 745221 

Submitted August 5,1994 

This propo+ contains proprietary information disclosed in confidence on the condition that it is not 
reproduced, copied, or used for any pur]?ose detrimental to the intemst of Mctoreen, Inc. dr its 
subcontractors or suppliers. 
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VICTOREEN 

Executive Summary 

Proposal Description 

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 withii 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. 
Victoieen’s system has been proven in dozens of installation around the world, 
accumulating hundreds of operating-years of consistent, reliable operation. This 
proposal for Brookhaven National Laboratory addresses the specified requirements in the 
most cost-effective manner possible; the proposed system is the lowest installed cost and 
life-cycle cost system available, maximizing the return on investment in advanced 
radiation monitoring without compromising the technical and operational specifications 
for this application in a Russian VVER 440 Type 230 confmement zone. The remainder 
of this proposal includes the pricing, commercial, and technical information requested as 
well as supporting documentation diescribing the Victoreen Model 875 System. 

Victoreen Description 

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 IPhysics (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), 
and Systems (supplies engineered radiation monitoring systems for commercial nuclear 
power plants and the U.S. Department of Energy). One of Victoreen’s strongest 
characteristics is that becauseno 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 
(Nuclear Assodiates) on Long Island, a components manufacturing facility in 
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 systerns for nuclear power and research applications. 

,. 
. : 
. .: .. 
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VICTOREEN 

Supportiw 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 1B 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 
(iii) two local displays mounted in a room external to the confinement zone. Additional 
ancillary equipment and services are defmed in this proposal. 

2.0 Scope 

Acknowledged; supporting documentation attached to this proposal or referenced and 
available from Victoreen demonstrates that the Victoreen Model 875 System is designed, 
fabricated, calibrated, and tested in accordance with all applicable engineering codes, 
standards, and U.S. government regulations. 

2.1 Equipment and Work to be Supplied by Seller 

Acknowledged; the proposed system includes the items shown on the attached 
Equipment List. 

2.2 Hardware and Services Excluded 

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

3.0 Codes and Standards 

Acknowledged; supporting documentation confirming that the Victoreen Model 875 
System meets all 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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VICTOREEN 

Supuortiw Documentation 

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

1.0 Introduction . 

The proposed system meets the specified technical requirements for a Post-Accident 
High &ange 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 
(iii) two local displays mounted in a room external to the confinement zone. Additional 
ancillary equipment and services are defined in this proposal. 

2.0 Scope 

Acknowledged; supporting documentation attached to this proposal or referenced and 
available from Victoreen demonstrates that the Victoreen Model 875 System is designed, 
fabricited, calibrated, and tested in accordance with all applicable engineering codes, 
standards, and U.S. government regulations. 

2.1 Equipment and Work to be Supplied by Seller 

Acknowledged; the proposed system includes the items shown on the attached 
Equipment List.’ 

2.2 Hardware and Services Excluded 

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

3.0 Codes and Standards 

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

:l’roposal Number 601860 
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no local ac power is required. Two two-pen, Class 
mounted on the control board are also included. 

1E strip chart recorders to be 

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 system is not appropriate for portable, field use). The 
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. 

? 
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4.0 Definition of System 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 
processor/ratemeter is provided in the control room for each channel - this dedicated 
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 split between trains - for example, channels Ar and Br on one recorder, and AZ and B2 
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, thereby eliminating single points of failure. 

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 
channel, two 250’ ex-confinement cables per channel, and a single 250’ local 
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. 

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

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). 

e) output relays - Alarm ou.tput relays are integral to the ratemeters, as described 
on the attached data sheet (contact rating 5A @ 115 Vat/28 Vdc resistive). 

f) isolation devices - none required 

g) special tools - none required ’ 

Proposal Number 601860 
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h) calibration kit - A Model 878-10 High Range Field Calibrator and Model 878- 
1 1 Current Generator/Test Electrometer are included for each train; prior to 
shipment, transfer data will be taken for each calibrator. 

Al 1 specified documentation is included. 

5.0 Performance Requirements 

5.1 Design Life 

Comply; all components mounted inside containment can withstand photon exposure to 2 
x lo8 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 

5.3 Required Accuracy 

Comply 

5.4 Required Response Characteristics 

Time Response: 

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

Radiation Energv 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 +lO% and frequency 
variations of f3 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 Vat power. 

. 
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5.7 Additional Instrumentation Requirements 

Comply, except as noted below. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(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 cmtput relay is provided. 
. 

Comply 

Not included, but maiy 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 Eh4I/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 left in 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 

IProposal Number 601860 
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(14) 

(15) 

(16) 

(17) 

(18) 

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). 

Comply 

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 .O rvh (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. 

5.8 

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. 

Materials 

Victoreen’s detector does not require a separate enclosure, making 
maintenance and installation easier and less cumbersome; the detector 
itself is fully grounded. 

(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 

(0 

(2) 

(3) 

. (4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Comply 

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

Comply 

Comply, as applicable 

Comply 

Comply 

Comply 

Acknowledged 

Acknowledged 

7.0 Calibration 

(1) Comply, as applicable 

(2) Comply 

(3) Comply (a five activity level calibration is provided). 

(4) Comply 

's.0 Availability Test 

Comply 

9.0 Submission of Seller’s Documentation and Records 

Refer to the attached 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 

bposaI Number601860 
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(2) 

(3) 

(4 

(5) 

(6) 

(7) 

(805)545-4236 

Comply; Victoreen’s standard performance guarantees are the 
specifkations described in this proposal and on the attached 
documentation, particularly Section III of Qualification Report 950.301. 

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 WER 440 Type 230 Nuclear Power Plant) 

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

1.0 Introduction 

(second paragraph) 

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 .O 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 fl 0% 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 
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from a battery backup system, to which it is capable of automatically switching if the 220 
Vat power is lost. 

5.7 

(I) 

(4) 

(5) 

(6) 

(8) 

(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 .O R/h; in a field less than 1 .O R/h, the system operates normally 
(analog outputs are clamped to prevent recorder pens from being jammed against 
the baseline). Victoreen’s modem 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. 

Proposal Number 60 1860 
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Equipment List 

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

m Ouantitv 
1 2 
2 2000’ 
3 1000’ 
4 4 
5’ 2 
6 4 
7 4 
8 8 
9 2000’ 
10 2 
11 2 

Part Number 
13-75A 
50-103 
50-105 

844-18-Ml 
876-l-55 
876A-1 
877-l 

878-l-S 
878-l-9 
878-10. 
878-l 1 

Description 
Strip Chart Recorder 

Cable (outside confinement) 
Remote Indicator Cable 

Remote Indicator 
Rack Chassis 

Ratemeter 
Detector 

Cable Termination Assembly 
Cable (in confinement) 

High Range Field Calibrator 
Current Generator/Test Electrometer 

IProposal Number 601860 
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Recommended Spare Parts List 

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

Item Quantity Part Number 
1 1 876-l-104 
2 1 876-l-l 10 
3 1 876-l-89 
4 1 876A-1-41 

5 1 876A-1-75 
6 1 876A-1-86 
7 1 876A-1-92 
8 1 877-l 
9 1 878-1-15 
10 1 9-81 
11 1 92-7005-10A 
12 1 92-7005-l 1A 
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 92-703 5-A 

21 1 92-8002- 1 A 
22 1 92-8002-2A 
23 1 92-8002-3A 
24 1 92-8003-A 
25 5 92-9006-A 
26 5 92-9009- 1 A 
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 (Pl) 
Bushing (P2) 
Bushing (P3) 

Cable Connector (Pl) 
Cable Connector (P3) 
Cable Connector (P2) 

Cable Clamp (Pl) 
Cable Clamp (P2) 
Cable Clamp (P3) 

BNC Coaxial Cable Connector (Jl & 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. Cook 1 & 2 
Diablo Canyon 1 & 2 
Duane Arnold 
Edwin I. 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 I& 2 
Oconee 1,2, & 3 
Oyste; 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 

, /. 
~ .:-1. 

.__‘_... 
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Drawinps 

The following drawings are attached: 

Figure 1 
GEL875- 1 
GEL876A- 1 

GEL877-1 

GEL876-l-55 
878-lo-GEL 
878-l l-5 
878-l-g-TAB 
50-l 03-TAB 
GEL844-18 

Typical Channel 
Interconnection Diagram 
High Range Containment Area Monitor Readout Module Dimensional 
Outline 
High Range Containment Area Monitor Detector & Bracket Dimensional 
Outline 
Rack Chassis and Recommended Seismic Mounting 
High Range Field Calibrator 
Current Calibrator Assembly (sheet 2) 
Detector Cable 
Coaxial Cable 

., 

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-l 1 
Table 5 

Oualification ReDorts 

The following Reports (or excerpts) are attached: 

Report 950.301 

Report 950.349 

Qualification Type Test Data Report for Class 1E Victoreen High 
Range Containment Radiation Area Monitor System [excerpts] 
EMURFI Test Report Model 875 High Range Containment Area 
Monitor 
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BROOKHAVEN NATlONAL LABORATORY 

PROPOSAL NUMBER 601860- 

Figure 1 
Typical Channel 

Post-Accident High-Range Confinement Radiation Monitor 
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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) 
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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 l.!me beiwvided for Kola Unit_& 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, inicluding local display, and control board to be 
located in Control Room including display, recorder, and alarm annunciator, plus 
interconnecting cabling. The:. NPP..p$rsognel will be responsible for installing! + I,>,” C. _*.,“I .-“?..^ ,.- 
and .checking the equipment with assistance of U.S specialist(s). q 

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 durihg .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 

U.S. cost to provide installation and checkout assistance 

Russian cost for engineering/installation 

K;\ONDRACEK\EWS\NTRR-93.04 11/4/93 
5-71 
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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 

SUBJECT: LISBON NUCLEAR SAFETY INITIATIVE 
NEAR TERM RISK REDUCTION 
CONFINEMENT INSTRUMENTATION 
V 4.5.1 POST ACCIDENT RADIATION MONITOR 

Dear Mr. Guppy: 

Enclosed for your review and use are: 

0 Ebasco Specification No. B.NL-KOLA-X-01 dated 7/2/93 “Post Accident High Range 
Containment Radiation Monitor” 

0 Suggested Bidders List 
0 Options List 
0 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. 130th 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 
needed. Therefore, options for two and three detectors per channel are requested. 

TWO WORLD TRADE CENTER l NEW YORK. N.Y. 10048-0:j2 



July 2, 1993 
Dr. James Guppy 

In the absence of accident temperature and pressure profiles and also due to the lack o:f 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 

its-024 

2 



Project Identification 
BNL-KOLA-IC-01 

Ebasco Specification 
Post Accident High Range Containment, 
Radiation Monitor 

OPTIONS LIST 

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

a. 

b. 

c.1 

c.2 

d. 

e. 

f. 

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

2.1 

Four 
2.1 

Each 

Each 

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

redundant system including two (2) detectoEper channel 

redundant system including three (3) detectors per channel 

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

base length of 

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

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

To: 

From: 

Date: 

Subject: 

James Guppy, IPD 

Tas Khan, RXD 7 7v 

August 24, 1994 

Post-accident radiation monitoring system for Kola NPP 

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 power plants their experience with the post-accident monitoring systems 
supplied to them and with other systems provided by the two bidders. After 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. Item 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 installed and operational.,. . . . . Vendors who do not submit this information will be 
automaticallv disaualifred from this nrocurement nrocess.” The reason for this extremely important 
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 U.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 conrponents, 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 Victoreen terms of delivery are 21/2 months after order is placed. NRC’s terms are 7 months after 
order has been placed. 

3. 

4. 

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. 

Victoreen specifically acknowledge compliance with all codes and standards in the BNL specification. 
NRC do not do so. 

5. 

6. 

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. 

In their exceptions to the specifications, Victoreen show that in most cases their system is in compliance 
with the intent of the requirements but they do so in a different and often superior way. 

7. Victoreen’s quote includes a radiation source calibrator. NRC’s does not. 

?-I&f d ve oun some technical superiorities in the Victoreen system above the NRC’s proposed system but have not 
given Victoreen any credit for this because these superiorities are above and beyond the BNL specification. I have 
also examined the prices quoted by the two companies. It appears that there is a major difference for the costs of 
translating all the documents into Russian from English. Victoreen’s price may be much higher because they have 
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 
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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_donotprovide& $490,931. The ditference between the two prices is $73,069.-I do not 
have the cost of n source Cal%%& but that cost would further reduce the diEeren%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 svstem qualification reouires 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 
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DATE: 
TO: 

FROM: 
SUBJECT: 

BROOKEIAVEN NATIONAL LABORATORY 

MEMORANDUM 

October 10, 1994 
Files 
James G. Gupp 516 282 2698, Fax 516 341 1430 
Justification for adiation 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 AU1 Board on June 24, 
1994, the subject Project is considered to be low risk because: 

1. 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. 

2. 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. 

3. 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. 

4. 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, training, and knowledge transfer is explicitly 
allowed by the Selection Criteria. 

t. 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 

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 S/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 $6S,OOO seems high, and we may be able to 
translate the materials by other means more cost effectively. 



BROOKHAVENNATIONALLABORATORY 

MEMORANDUM 

TO: John Small (DCP) 
FROM: 
SUBJECT: 

T. Ginsberg (DAX)_kw 
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. AtIer 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 $52OK. 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 J 
T. Khan 



BROOKHAVEN NATIONAL LABORATORY 

MEMORANDUM 

DATE: November 8,1994 

TO: 

FROM: 

J. Small, DCP 

T. Ginsberg, DAT 

SUBJECT: Radiation Monitoring System 

REFERENCE: Request for Quotation No. 745221 
Proposal No. 601860 
Fax Letter Victoreen to BNL, October 25, 1994 
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: 

Item 1: 

Item 2: 

One Radiation Monitoring System as described in Proposal No. 601860, Unit Price $134,000. 

One Radiation Source Calibrator (Model 878-101, Unit Price $6,500. 

One Electronic Calibrator (Model 878-l 11, Unit Price $4,600. 

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. 

TWjmf94M52 
Copies to: 
j. Boccio 

J 1. GUPPY. 
W. T. Pratt 

. 
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Brookhaven National Laboratov 

To: 
From: 

Date: 

Subject: 

James Guppy, IPD 

Tas Khan, RXD / A 
I _ 

March 21, 1995 

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 
automaticallv disoualified from this nrocurem.ent nrocess.” 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 
straested 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 sumested 
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 esception’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 ouiside confinement 
to be qualified to 95% relative humidity and temperatures between -4O’C and 4O’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 
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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 swit’ch if the 
220 Vat power is corrupted. This feature is an added design advantage. 

5. 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 qualijied lo lo’ Rad. The spec. required the system to be 
qualified to 5x10’ Rad. The point of this specification was to have a very reliable Jystem. 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 to 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 
ALARA 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. 

6. 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 
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BROOKHAVEN NATIONAL LABORATORY 

ME:MORANDUM 

DATE: February 8, 1995, Revised March 28, 1995 

TO: 

FROM: 

M. F. Healey 

J. C. Small 

SUBJECT: 
\I 

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 

AUI: 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 Dailv (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. 

Reauest For Ouotation 

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 
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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 faxe.d to all 
companies extending the due date until August 10, 1994. After further consideration no changes 
were required. 

Summary of Ouotations 

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 Vict oreen 

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. 
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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 Ssurce 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’s 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. 
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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 radiat.ion 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. 

Item Descrktion Tot al Price 

01 Radiation Monitoring System 
One Radiation Source and 
Electronic Calibrator 

SUB TOTAL 

$134,000 

$ 11.100 
$145,100 

02 Operation and Maintenance Manuals 
translated into Russian $ 7.900 

GRANDTOTAL $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 (Revised1 Pricing) 

A. Base Requirement 
B. Options 

Total: 

$128,175. $134,000. 
$37 1.006. $373.900. 
$499,181. $507,900. 
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Prices listed above do not include radiation and electronic calibrators which were separately 
priced options. NRC cannot provide the radiation monitor. The above prices reflect the same 
equipment configuration for comparison purposes. 

Based upon the above, it is shown by analysis that Victoreen’s price is fair 

Other Considerations 

and reasonable. 

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. 

However, it should be noted that Victoreen’s original price for the base requirement plus 
operation and maintenance manuals translated into Russian was reduced greatly from an original 
price of $210,000 ($150,000 + $60,000) to $153,000 ($145,100 + $7,900) a savings of 
$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 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 requirements of the Division of Contracts and Procurement Standard 
Operating Procedure SOP 25.2 and is recommended for approval. 

APPROVED: 

jrM\745221M.?dFH 



. -. . m -,. . _I . . -..  ̂ _  
. . . .e. _. 

ATTACHMENT 8 

Purchase Order Contract 
(BNL Purchase Order 847905) 

with Victoreen, Inc. for 
Field Service Engineering at the 

KoXa Nuclear Power Plant 



. 

Datedcontnd DatedEvdmtka conhcttJum&~ 

6/16/97 g/30/97 
10 K. J. FQX $26,700.00 847905 

BROOKHAVIEN NATIONAL LABORATORY 
ASSOCIATED UNIVERSITIES, Inc. 

P.O. Box 5000 
UPTON, L.I., N.Y. 11973-5000 

Victoreen Inc. 
6000 Co&an Road 
Solon, OH 44139 
Attn: 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-AC02-76CH00016 with the United States 
of America (the ‘Government’) represented by the United States Department of Energy 
(‘DOE”): 

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

I. ScoDe of Work; 

The Contractor shall proviide the necessary personnel and facilities to perform 
installation and calibration of Radiation Detectors at the Kola Nuclear Power Plant 
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-l-108. 

C. Perform calibration of installed channels per procedure in section 7 
of instrument instruction manual 877-l -1 

This work is a continuation of the effort started on Contract 745221. 
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IA 

2. 

3. 

2. Factory Training 

The scope for factory training will include the following: 

Overview lecture describing operational/functional characteristics of 
equipment. 

Demonstration of readout electrical alignment procedure by instnuctor. 

Supervised performance of electrical alignment procedure by student. 

Demonstration of NIST-traceable factory isotopic calibration usiing 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. 

. . Reports/Detrverables. 

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

Term: 

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. 

. . lmated Cost. Compensation. I imitation of Costs and Pavment 

. A. 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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B. 

B.l 

B.2 

c.2 

c.3 

D. 

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. IFor 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 expense1 for coach, (b) per diem in accordance with the Federal 
Travel Guidelines, which includes lodges, meals and incidental expenses, 
(c) subcompact rental vehicles at actual cost, and (d) use of private 
automobile at $31 per mile plus tolls. These expenses shall be subject to 
a 10% G&A fee. 

Miscellaneous EIxpenses: The Contractor shall be reimbursed for 
miscellaneous expenses including copying, faxing and telephone, etc. 
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 
cost. 

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. 

Brookhaven shall not be obligated to reimburse the Contractor for any travel 
expenses which exceed the total amount authorized in this Contract. 

Payment: Brookhaven will pay the Contractor monthly upon receipt and 
approval of properly certified invoices which state the number of days 
expended during the previous month. If travel is authorized, the Contractor 
shall submit receipts for all travel expenses incurred. No payment will be 
made without these documents. 
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Invoices, in duplicate, shall be directed to Brookhaven’s Accounts Payable 
Section, Contracts Division, Bldg. No. T-1348. 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 lapproval 
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: 

ASSOCIATED UNIVERSITIES, INC. 

By %!&&g$ 

Title Sr. Contracts Specialist 

Date to- \q- ct.-) 

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 Contract in 
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 8 Procurement, Contracts Section, Building No. 355. One copy of 
the fully executed Contract shall be retained by the Contractor. 

A:u47905.CoN 

jt#4 



BROOKHAVEN NATIONAL LABORATORY 

MEMORWDUM 

DATE: June 11, 1997 

TO: 

FROM: 

Bob Lake 

George Greene &z&z=+ 

SUB.JECT: Sole Source Purchase Order for Engineering Services from Victoreen, Inc. 

Please expedite a sole source purchase order with the Victoreen, Inc. In the amount of 
$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 hLigh-level confinement radiation detector system for the Kola 
Nuclear Power Plant, Unit 2 in Polyamie Zori, Russia. The initial work was provided under BNL 
PO# 74522 1 (4124195). 

The two tasks which we require from Victoreen are as follows: 1) Travel to Polyamie 
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# 74522 1. This portion of the original work 
was not completed during the previous trip to the Kola NPP due to unexpected dif&ulties which 
were encountered by the Russians in their prep-work for the installation of the system which 
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 
to complete our work on two of the four detectors; the remainder of the 
installation/operation/checkout/calibration needs to be finished. 2) Conduct indepth 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 eqwuipment which has been built by Victoreen and Victoreen has proprietary 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 which can conduct training 
on its use and calibration. 

_ 
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SPECIAL INFORMATION (Place an “X” Where Applicable) 
0 “After the Fact” P.O. Cl Invoice Approval Required 0 Price and Return 
Cl Controlled Inventory Cl Job Shop Cl Publication 
Cl Emergency Order 0 Material Inspection Required Cl Repair or Service 

(less than 48 hours) 0 Message to Buyer/Other 0 Required Design Specs to Follow 
;* “~%~a?r%very da 

,G.TO BUYER: 

7er: 

JGGESTED SOURCES 
me Phone No.: ( ) 
dress (1): Contact: 

dress (2): 

Y: 

Foreign Country: 

State: -Zip Code: Foreign Phone No. 

NP”clAL AND DESCRIPTIVE INFORMATION: k Data The Same For All Items? Financial Y/N: OA Y/N ;-Real&red O&k Y/N ‘:- __- _. -.. ., _ - 
_aunt 

olc FY 
project c/c 

ILR -spM kCowlt Project 
Number Code No. %6. Number C/c FY 

Code 

Quantity .,‘;ur 
\ 

Pan Number Noun 

I 

Adjecwe HMI 
Unit 
Price .: 

+oduct Name. 
Addrtronal descnptron 

El=&= 

Part Number 

‘roduct Name: 
\ddrtronal descnpbon 

IOA CATEGORY 

1 BNL-OA-101 PARA’S APPLY ; 

i 

i 

‘PROVALS 
Reqursrtroner.Date ’ ’ Level 1 Date Level Z-Date 

‘rt F ?r?O E 
Level 3.Date Special-Date 

I-,, r- nnn\, 
Other .Date 
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BROOKHA,VEN NATIONAL LABORATORY 
MEMORANDUM 

DATE: June 16,1997 

TO: R. M. Lake 

FROM: G. A. Greene g &_ u 

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

Attached is a proposal from Victoreen, Inc. This effort is for the Kola Nuclear Power Plant in 
Polyarnie 2015, Russia to install high level post accident confinement radiation monitor system. 
This effort was originally started u&r 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 
86143 for the training. 

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 
to go to and f?om Cleveland, Ohio to Polyamie Zori, Russia. An additional three days of operator 
training are required, which will occur at Victoreen, 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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BROOKHA’VEN’NATIONAL LABORATORY 
MEMORANDUM 

DATE: July 17,1997 

TO: R M. Lake 

FROM: 

SUBJECT: Amendment for Contract No. 847905, Victoreen, 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 
used is 13 145. 

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



. 
.I . 

Executor: Kola “MU” “AOOT” “GEM” 
Address: 184 14 1, City: Poliarnii Zori 
Murmansk Oblast 

Customer: Kola NPP 
Address: 18415 1, City: Poliamii Zori 
Murmansk Oblast. 

Currency bill: 
Beneficiary ZAO “GEM” 
Bank of Beneficiary: 
MERITA BANK LTD 
KANSALLIS-OSAKE-PANKKI 
HELSINKI FINLAND 
USD ACCOUNT N.20006008004:353 

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 

I 

Amount Sum 

(%? (S) 

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: I I 14000 

Director KMU GEM Igdal, B.L. 

I confirm 

Director Kola NPP 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: GREENEl@BNL.GOV 

DATE: July 31, 1997 

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

MESSAGE 
***************************************************************** 
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. Tinunons for 
his information. 

Sincerely, 

George Greene 

****************************************************************** 

Total Pages Including Cover Page 

-70 



BOX #l LABELED l/3 
1. 2 ea., 18.5 inch flexible hose, stainless steel, Swageiok part# SS-12HO-6-S12 
2. 6 ea., 48.5 inch flexible hose, stainless steel, Swageiok part# SS-12HO-6-L12 
3. 12 ea., Connector, BNC, Amphenol, part# 4868~UG-914/U 
4. 12 ea., Connector, BNC, Amphenol, part# 1-221265-O 
5. 16ea., Stainless steel screws, #6-32X .5 inch (no value) 
6. 16 ea., Stainless steel washers, #6 (no value) 
7. 16 ea., Stainless steel lock washers, ##6 (no value) 
Box dimensions: 59.5in X 9in X Sinchs 
Box wt. 37ib 

BOX #2 LABELED 213 

1. 2 ea.,l8.5 inch flexible hose, stainless steel, Swageiok part# SS-12HlO-6-S12 
2. 4 ea., 48.5 inch flexible hose, stainless steel, Swageiok part# SS-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. 35.5lb 

BOX #3 LABELED 3/3 

1. 2 ea., 18.5 inch flexible hose, stainless steel, Swageiok part# SS-12lHO-6-S12 
2. 4 ea., 48.5 inch flexible hose, stainless steel, Swageiok part# SS-12~HO-6-L12 
3. 20 ea., Front ferrule, stainless steel, Swageiok part# SS-1213-I 
4. 20 ea., Back ferrule, stainless steel, Swageiok part# SS-1214-I 
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: 59.5in X 9in X 5inchs 
Box wt. 33ib 



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: GREENEl@BNL.GOV 

DATE: August 4, 1997 

TO Jeff Cohen 
Matrix International 
FAX: 703-461-3679 
VER: 703-461-8700 x250 

MESSAGE 
****************************************************************** 

Attached is the cost information (TOTAL = $7300.00): 
BOX 1: item 1: 2 ea x $226 = $452 

item 2: 6 ea X $400 = $2400 
item 3: 12 ea x $4 = $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 oerson 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 
************************+******************************************* 

Total Pages Including Cover Page 

-10 
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MATRIX INT'L DC Fax:703-461-3679 Rug 18 ‘97 9:17 P. 01 
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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) 



BROOKHAVEN NATIONAL LABORATORY 

ASSOCIATED UNIVERSITIES, INC. P.O. Box 5000 
Upton, New York 11973-5000 

TEL (516) 344- 2296 

Department of Advanced Technology 
FAX (516) 344- 3526 
E-MAIL 

Building 820 

March 11, 1997 

Dr. Richard S. Denning 
Battelle 
505 King Avenue 
Columbus, OH 43201 

Dear Dr. Denning: 

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 Confinemement 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& 
Enclosures 

cc: J. Ace, PNNL 
J. Guppy, BNL 
W. Horak, BNL 
A. Reisman, BNL 

C:\WPWIN6O1UTDOCSl GREEhEWENMNG.L7lZ 

TELEX: 6852516 BNL DOE 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: GREENEl@BNL.GOV 

DATE: December 9, 1996 

TO: Gennady Paradnikov 
Kola Nuclear Power Plant 
FAX: 9-011-47-789-10766 
VER: same as above 

MESSAGE 
*****************************************~**********~******~****~**~ 
Dear Mr. Paradnikov and Mr. Popruzhko: 

The request below was sent in October and has not been 
answered: (l)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)1 would like 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 

Total Pages Including Cover Page 
-l- 



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 calbles 50-l 03 and 878-l-9; 

. We are ready to send a Russian and English version of documentation to Victoreen. 
Please, indicate the address we should send to. 

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. 

. 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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Executor: Kola “MU” “AOOT” “GEM’ Customer: Kola NPP 
Address: 18414 1, City: Poliarnii Zori Address: 184 15 1, City: Poliamii Zori 
Murmansk Oblast Murmansk Oblast. 

Currency bill: 
Beneficiary ZAO “GEM’ 
Bank of Beneficiary: 
MERITA BANK LTD 
KANSALLIS-OSAKE-PANK 
HELSINKI FINLAND 
USD ACCOUNT N.20006008004353 

Payor: Battelle Institute 
Pacific Northwest National Laboratory USA 
(For the Kola NPP) 
By subcontract 190085-A&4 
Task Order No.7 from Sept. 18, 1996 

MURMANSK SAVING BANK APATTTY (?), ACCOUNT NO. 410702041/00 1 

Subject of the bill 

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 

Total: t 

Amount 

(%3 

SLllll 

(8 

14000 

14000 

Director KMU GEM Igdal, B.L. 

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 Calibra.tion of the Radiation Detectors 
(October 1996) 



MATRIX 

Ott 25,96 15:07 No.028 P.01 

imat& r..tt?rnatianat Loglsllcs, Inc. 

205 South Whiting Street 
Alexandria, VA 22304 

Phone: (703) 4614790 
Fax: (703) 461-3679 

Ext. 250 
ctmik jeohea@matrix-&tI,cam 

To: George Greene 

Compatiy: Brookhaven National Lab 

From: Jeffrey Cohen 

Subject: Delivery receipt for Kola radioactive shipment 

Fax: 

Date: 25Ocb96 

Number of pages, including cover: 

-w&e, 

2 

Here is the delivery reciept that you requested for the radiation field calibrators that were delivered to 
’ the #ola NPP on July 26,1996. If you have any additional questions concerning this shipment, pled 

contact me. Thank you. 

Regards, 

Matrix International 
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FACSIMILE TRANSMISSION 

from 

G:EORGE ALANSON GREENE 
Experimental Heat Transfer and Fluid Dynamics Group 

Department of Nuclear Energy 
Building 820M 

Brookhiaven National Laboratory 
Upton, New York 11973 

FAX: 516-344-3526 
Phone: 516-344-2296 

Email: GREENEl@BNL.GOV 

DATE: May 24, 1996 

TO 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 

Total Pages Including Cover Page 

-3- 



KOLA NPP. 
I 

i : I 

: 

.! . . 

: ; 
. 

I. 
,, 1;. i / 

1 I ‘1 

COl&:k George A; Greene : 1’ 
t ‘. 

bTICOI'0: 

DEIPU BrookhavenNational Y@~+oH : 

C+akemfeaq 

. 

. 



. -1 . .-.. I_. .- . . - D 

.. 2‘3104 '96. 16:5_3 e2zow 
! 

_. ;'..' 
: ' 

@loo1 

I I 

_bTKoto: : Y. Kotomtspv 

I 
TentZ+BH ‘: 47-789141(58 

KOMY; k%ewgeA. Greene 

=I @ItpNIA: Brookhaven National 

I I 

Kokt NPP recekeci trquipms~ and cabl$s for post-accir 
mon’rtoring systsm. The equipment Vvas transported bjr YVlATRDc” 
attached ~+ceptance sport). I /. 

7%~ equipment revived acco~ing ’ fo attached &cum~ 
equipment was not discovered, the eqtipment cohd’ltion is good. 

Wg plan to implement ihe equipkent on se&d unit of Kola Nf 
I ask you to inform us ;y(aura&$ prOposal& for sensqs placer 

containnient (including a &&nce 
equip& height of placement u@ 
free sp~$e round tie sensors for 
genemtion compartment)- if it is pa 
same tisors fortypical US NPP. 

! to the n+tor and &her 1 
r the floor of steam generation 
m&&kg dri viewing space a 
sibte, send’us the pbcement i 

nt radi&on 
rmpany: [see 

Daxjmge & 

tit1 25.05.96. 
nts inside of 
may circuit 
om$a&nen& 
Ile of steam 
awing of the 

PI&a- infarm us also about.1 
post-ac$ident mdiation monwRcwing s 

[irements for ,e US nom& standards and re 
stem inside the containment 



14 -lo io'. 34‘ &&L14U 

Matm I_ logIl Inc., 205 kouth AkxadrkVA22304 
~(703)4tfl6700 Fax MAlRlxsw . 

-. 

-. : 
/ 



FACSIMILE TRANSMISSION 

from 

G:EORGE ALANSON GREENE 
Experimental Heat Transfer and Fluid Dynamics Group 

Department of Nuclear Energy 
Building 820M 

Brookhlaven National Laboratory 
Upton, New York 11973 

FAX: 516-344-3526 
Phone: 516-344-2296 

Email: GREENEl@BNL.GOV 

DATE: May 20, 1996 

TO Jeff Cohen 
Matrix International 
FAX: 703-461-3679 
VER: 703-461-8700 x250 

MESSAGE 
************************~*********~**********~******~***~********* 

The request from Kola for the radiation calibrators. 

Sincerely, 

George Greene 

Total Pages Including Cover Page 

-7- 
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FACSIMILE TRANSMISSION 

from 

G:EORGE 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 

Ernail: GREENEl@BNL.GOV 

DATE: May 15, 1996 

TO Jeff Cohen 
Matrix International 
FAX: 703-461-3679 
.VER: 703-461-8700 :~250 

MESSAGE 
********t*********************************************************** 

For your information, 
calibrators. 

the request from Kola for the radiation 
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, 
channels, I ask that you 

in order to calibrate the measuring 

radiation field calibrators. 
send to our address the necessary 

With respect. V. V. Omelchuk" 

Sincerely, 

George Greene 

***********************~~*******************~*****~*************** 
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-, From: dd_greer@ccmaii.pni.gov 
Date: Tue, 30 Jull996 08:51-0700 (PDT) 
Subject: Delivery of RADIOACTIVE shipment to Kola NPP 
To: greenel@bnl.gov, jr_honekamp@ccmaiLpnl.gov, jm_deal@ccmail.pnl.gov, 

I jk_ace@ccmail.pnl.gov 
cc: jcohen@matrix-intl.com, dd_greer@ccmail.pnl.gov 

Date: Tue, 30 Jul 1996 0430 -07’00 (PDT) 
From: jcohen@matrix-in&corn 
Subject: Delivery of RADIOAC’IWE shipment to Kola NPP 
To: ddgreer@ccmail.pnl.gov, greenel@bnl.gov 
Cc: lfjames@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. corn 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 


