Wisconsin ElectriC o« comean

231 WEST MICHIGAN, MILWAUKEE, WISCONSIN 53201

September 14, 1981

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Reaulation
U. S. NUCLEAR REGULATORY COMMISSION
Washington, D. C. 20555

Dear Mr. Denton:

DOCKET NOS. 50-266 AND 50-30]

~ RESPONSE T0 NUREG-0737 % VN

UPDAT SCHEDUL UTREMENTS . @
N “ost ;

This letter provides additional information related to the require-
ments of NUREG-0737, “Clarification of TMI Action Plan Requireients", for the
Point Beach Nuclear Plant, Units 1 and 2. This information includes Revision 2
to cur Schedule Table and Notes which provides schedule and implementation
status, as of September 14, 1981. Each item is addressed relative to the
requirements and schedules stated in NUREG-0737 with clarification provided
for those items completed, updated, or otherwise modified since our March 31,
1981 response. Your review of this response should be made with reference to
prior Wisconsin Electric Power Company submittals. We have not repeated the
pertinent notes referenced in the Schedule Table for those items whose status
has not changed since our Cecember 23, 1980 and March 31, 1981 submittals.
Additional attachments to the Schedule Tahle and Notes are included with this
submictal.

The total scope of work involved in the TMI backfit effort is not
always apparent from a list of schedule commitments. It does not show the
effort involved to properly plan and schedule the impizcmentation of all the
items. There are many major projects that are being implemented at the same
time in order to accomplish the required plant modifications. Some of these
are as follows:

1. Purchase of about 200 new or replacement instruments to implement
the TMI requirements, environmental qualirication requirements, and
Regulatory Guide 1.97 requirements.

2. Electrical changes in containment require additional new containment
penetrations.

3. A total of thirteen new instrument racks are needed to process tne
new instrumentation signals. AO'{L
F 3

109220705 810914 e //O
- °°°énn
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10.

11.

12.

13.

14.

1S.

16.

Racks must be located in a qualified area with acceptable cable
routing capability.

Power supply requirements to new equipment and other design considera-
tions require two new station vital batteries. Associated work
involves procurement of batteries, three chargers, six inverters,
various distribution panels and construction of two battery rooms

and two equipment rooms.

Displays and controls must be integrated into the control room.
Two 15-foot long Auxiliary Safety Insirumentation Panels (ASIP) are
required in the control room.

Operator and human factor considerations require evaluations as to
proper location of each display and control. The result is indicators
being added to every panel of the control board.

To make room for the ASIP panels and meet rew requirements, the
present radiation monitoring system must be replaced.

A new radiation monitoring system must be designed, procured,
located and installed.

Technical Support Center instrumentation and Safety Parameter
Display System (SPDS) must be factored into the plant changes.

Fire detection system design and installation must be factored in.o
the plant changes.

Meteoro'ogical data requirements and emergency plan considerations
must be factored into the plant changes.

—mergency response facilities and requirements must be factored
into the plant changes.

A new computer systein must be designed, procured and installed
which integrates items 9 through 13 and results in an improved
monitoring and display of plant process variables while meeting new
NRC requirements.

For all of these changes, about 30,000 feet of conduit and 300,000
feet of cable will be installed.

Throughout all these changes, the operators must safely operate the
plant while coping with retraining, relicensing, changing emergency
operating procedures and changing emergency planning procedures.

The schedules given for each item listed in the attached Schedule

Table are our best estimates for proper installation or compietion. The
schedule dates reflect our best efforts to coordinate the large number of
interrelated items tc ensure that they become improvements to our operating
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plant. Arbitrarily scheduling one item ahead of anoiher may disrupt the
overall plan, cause wasted effort, and possibly result in delays to other
items or final implementation of that item. A review of cu» commitments and
magnitude of work in progress will demonstrate that we are attempting to
implement NUREG-0737 requirements, in a very careful and deliberate manner
that meaningfully improves the operation of th: plant. Revisions to our
schedule would remove some of the benefit we are trying to achieve by proper
planning.

The statement made in the abstract of SECY-81-437, Report On A Survey
By Senior NRC Management To Obtain Viewpoints On The Safety Impact Of ﬁeguiatory
Activities From Representative Utilities Operating and Constructing Niclear
Power Plants, July 1, 1981, applies directly to the TMI backfit schedule,
i.e., "the pace and nature of regulatory actions have created a potential
safety problem which deserves furti.r evaluation by the agency." We believe
that the schedule iisted in the attached Schedule Table allows us to deal
properly with the many difficult technical issues listed in the executive
summary of SECY-81-437, e.g., proper control of the large number of workmen
in an operating plant, proper management of resources and priorities, allowance
for coordination of the various requirements, minimum impact on plant operating
staff, allowance for orderly trancition and training, and focus of attention
on primary areas of responsibility.

We would be pleased to respond to any ques*tions you may have regarding
the schedule or the attached technical me _-rial.

Very truly yours,

P i

Sol Burstein Executive Vice President
Enclosures

Subscribed and sworn to before me

. this 14th day of September, 1981

) ¥ A ik
k “A U (_af?’z'.v-jf ) )
Notary Public, State of Wisconsin
5 |
My commission m}mﬁ

Copy to NRC Resident Inspector



RESPONSE TO NUREG-0737

POST-TMI REQUIREMENTS

FOR_OPERATING PLANTS

Docket Nos. 50-266 and 50-301

Schedule Table and Notes
Revision 2 - September 14, 1981

Point Beach Nuclear Plant, Units 1 and ¢




Clarifi-
cation

Item

1.A.1.1

1.A.1.2

1.A.1.3

1.A.2.)

1.A.2.3

1.A.3.1

N.A. = Schedule not applicable to PBNP

Sh rtened Title

Shift Technical Advisor

Shift Supervisor
Responsibilities

Shift Manning
(Reference 4a)

Immediate Upgrading of
RO and SRO Training and
Qualifications

Administration of Training

Programs

Revise Scope and Criteria

for Licensing Exams

POST-TMI_REQUIREMENTS FOR OPERATING REACTORS

Description

On duty

fech Specs

Trainod per LL Cat B
Describe long-term
program

Delegate non-safety
duties

o

o & W -

Limit overtime

Min. Shift Crew

SRO Experience

SROs be ROs 1 yr.
Three mo. training

on shift

Modify training
Facility Certification

Instructors Complete
SRO Exam

B
2.
- 5

Increase scope
Increase passing grade
Simulator exam

TBD = To Le determined at a later date per the remarks

(1) = Revision 1 dated March 31, 198].
(2) = Revision 2 dated Septemper 14, 1981.

NRC
Impiemen-
tation
schedule

1/1/80
12/15/80
1/1/¢1
i1/en

1/1/80

11/1/80

7/1/82

5/1/80
12/1/80
8/1/80

8/1/80
5/1/80

8/1/80
5/1/80

5/1/80
6/1/80

Yes
Yes
Yes
Yes

Yes

Yes

Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes
Yes

N.A.

PBNP

Applica- PBNP

bility Schedu'le Remarks
Completed On duty since 1/1/80 - Reference 1 and 12a
Completed Referenc: 12a and 15
Completed Note 1.A.1.1.3
Completed Reference 17
Completed Reference 1
Completed PBNP Approved Procedure 4.3, Operations
(1/10/8) Division Personnel Assignments and

Implementation Scheduling, Rev. 0
Date)
N.A. Note § A.1.3.2
Completed
Completed
Completed Note 1.A.2.1.1/4
Reference 9a

Complet -
Completed Note 1.A.2.7 §
Completed Note 1.A.2.3
Completed
Completed

Yote 1.A.3.1.3




Shift anu Relief Turnover

Clarifi-
cation
item Shortened Title

3.C.} Short-Term Accident and
Procedures Revi:w

5.2
Pro :dures

5.C.3 Shift-Supervisor
Responsibility

1.€.4 Control-Room Access

1.C.§ Feedback of Operating

1.C.6

Verify Correct Performance
uf Operating Activities

(1) = Revision 1 dated March 31, 1981
(2) = Revision 2 dated September 14, 1981

Description
1. SB LOCA

2. Inadequate Core Cooling
a. Reanalyze and

propose guidelines
b. Revise procedures

3. Transients and

accidents

a. Reanalyze and
propose guidelines
b. Revise procedures

Implement shift turnover

checklist

Clearly define superv
and oper responsibilities

Establish authority iimit

access

Licensee to iwplement

procedures

Revise performance

procedures

NRC
Imp lemen-
tation
Schedule

6/1/80
1/1/8}

First
refueling
outage after
1/1/82

1/1/81

First
refueling
outage after
1/1/82
1/1/80
1/1/80
1/1/80

1/1/81

1/1/81

PBNP
Applica-
bility

Yes
Yes

Yes

Yos

Yes

Yes
Yes
Yes

Yes

Yes

PBNP
Schedule

Completed
Completed
12/31/82

Completed
12/31/82

Completed

Completed

Comple ted

Completed
(1/71/81
Effective Date)

Completed

Remarks

-

Generic procedures already submitted
to NRC - Reference 16

Note I.C.1

Note I.C.1

Al

Reference 9b

Reference 9b

PBNs Administrative Procedure 3.15.7,
Rev. 0, arproved 12/19/80, “Procedure for
Feedback of Operating Experience to Plant

Stafr"

PANP Admini:trative Procedure 4.13, Rev. 9,

etiactive 6/20/80, “"Equipment Isolation
-

Procedure



Clarifi-
cation
Item Shortened Title

1.D.1 Control Room Design
Reviews

1.0.2 Plant Safety Parameter
Display Console

11.8.1 Reactor Coolant Sys..e
Vents

11.8.2 Plant Shielding

11.8.3 Post Accident Sampling

11.8.4

(1) = Revision 1 dated March 31, 1981
(2) = Revision 2 dated September 14, 1981

Training for Mitigating
Core Damage

Description

Preliminary assessment
and schedul : for
correcting deficiencies

1.
2.

3,

w M= oW N

N -

Doicrlption
Instalied

Fully implemented

Design vents
Install Vents
(LL Cat B)
Procedures

Review designs

Plant modifications

(LL Cat B)

Equipment qualification

Interim system
Plant modifications
(LL Cat B)

. Develop training

program
Impiement program
a. Initiad

b. Complete

NRC
Implemen- PBNP
tation Applica-
Schedule bilit
T8D Yes
18D Ye:
8D Yes
T80 Yes
7/1/81 Yes
7/1/82 Yes
1/1/82 Yes
1/1/80 Yes
1/1/82 Yes
6/?0/82 Yes
1/1/80 Yes
1/1/82 Yes
1/181 Yes
4/1/81 Yes
10/1/81 Yes

PBNP 4

Schedule Remarks

TBD Note 1.D.1

Completed

5/1/83 Note 1.D.2

(Projected)

9/1/83

(Projected)

Completed

12/1/82 Note I11.8.)

3/1/82

Completed )

9/1/82 Note 11.B.2.2

6/30/82 Note 11.B.2.3

Completed

1/1/82 Note 11.8B.3
Reference 29

Completed

Completed Note 11.B.4

10/1/81

j1

|2



Valve Position Indication

Auxiliary Feedwater System

Auxiliary Fecdwater System

Clarifi-
cation
item Shortened Title
11.D.1 Relief and Safety Valve
Test Requirements
11.0.3
I1.LE.1.1
Evaluation
11.E.1.2
Initiation and Flow
I1.E.3.) Emergency Power for
Pressurizer Heaters
11.E.4.0 Dedicated Hydrogaen

Penetrations

(1) = Revision 1 dated March 31, 1981

(2) = Revisfon 2 cated September 14, 1981

Description

1. Submit program
2. RV and SV Testing
(LL Cat B)
a. Complete testing
b. Plant-specific
report
3. Block-Valve testing

1. Install dicect
indications of valve
valve position

2. Tech Cpecs

1. Short term
2. Long term

1. Initiation

a. Control grade

b. Safety grade

2. Flow Indication
a. Control grade

b. LL A Tech Specs
c. Safety grade

1. Upgrade power
2. Tech Specs

1. Design

2. Install

NRC

Imp lemen-

tation
Schedule
1/1/80
1/1/8)
10/1/81
1/1/82

1/1/80

12/15/80
7/1/81
1/1/82

6/1/80
7/1/81

1/1/80
12/15/80
1/1/81
1/7/80
12/15/80
1/1/80

/81

Applica-
_bility

Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes

PBNP
Schecule

Completed
6/30/82
~5/1/82
N.A.
Completed

Completed
TBD }
TBD

N.A.
Original
Plant Design

Completed
Completed
8/1/81

Original
Plant Cesign
Completed

Original
Plant Design
N.A.

Remarks

Reference 10a

Note I1.D.1.2
Note 11.0.1.3

Note 11.D.3.1
Reference Sb

Reference 15

L]

Note I1.E.1.1

References 1, 2, 3, and 12a

Note 11.E.1.2

Reference 12a and 15
References 1, 2, - and 12a
Reference 15

References 1, 2, and 3




Clarifi-
cation
Item Shortened Title Description

11.£.4.2 Contairment Isolation 1-4. lmp. diverse
Dependability isolation
5. Cntmt pressure
setpoint
a. Specify
pressure
b. Modifications
Cntmt purge valves
Radiation signal on
purge valves
Tech Specs

Noble gas monitor
lTodine/particulate
sampling

Containment high-

range radiation monitor
Containment pressure
Containment water

level

Containment hydrogen

11.F.2 Instrumentation of Subcool meter
Detection of Inadequate Tech Spec
Core Cooling (LL Cat A)
3. Install level
instruments
(LL Cat B)

A

I1.F.) Accident Monitoring

o va W N=

AN =

11.G.1 Power Supplies for 1. Upgrade to emevg
Pressurizer Relief Valves, sources
Block Valves, and Level 2. Tech Specs
Indicators

* = Schedule s based on delivery of equipment on schedule.
(1) = Revision 1 dated March 31, 1981,
(2) = Revision 2 dated Septemher 14, 1981

Implemen-
tation
Schedule

1/1/80

171/8}%
7/1/81
1/1/81
7/1/81
12/15, 30

1/1/82
1/1/82

1/1/82

V/1/82
1/1/82

1/1/82

1/1/80
12/15/8C

1/1/82

1/1/80
12/15/80

Applica-
bility

Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes

PBNP
Schedule Remarks
6/1/83* Note I1.E.4.2.7/4
Completed Reference 42
N.A.
Completed Administratively closed - Reference 45
Original Reference Point Beach FFDSAR Section 4.2
Plant Design and Figure 5.2-8
Completed Reference .5 I 1
5/1/82* } Note I1.F.1.1/2 ; 2
5/1/82* |
1
10/1/82* Note I1.F.1.3 .
10/1/82* Note I1.F.1.4
10/1/82* Note I1.F.1.5
12/1/82* Note I1.F.1.6
Completed Note I1.F.2.1 | 2
Completed Reference 15
12/1/82* Note I1.F.2.3 | 2
Original Reference 12a l 2
Plant Design
Completed Referencc 15 |



Clarifi-
cation
Item

11.K.1

I1.x.2

11.K.3

Shortened Title
IE Sulletins

Orders cn BAWN Plants

Final recommendations,
B&0 Task Force

N.R. = Not Required

(1) = Revision ) dated March 31, 198]

Description
79-05, -06, -08

5. 2
14,
1.

16.
17.

19.

(2) = Revision 2 dated Septemper 14, 1981

. Upgrade AFW system

10.
1.

FEMA on ICS
Safety-grade trip
Operator training,
drilling
Thermal-mechanical
report

Lift frequency of
PORVs and SVs
Effects of slug flow
on OTSGS

RCP seal

Voiding in RCS

Benchmark analysis
of seq. AFw flow
System response to
S8 LOCA

. Auto PORV isolation

a. Design
b. Test/install

Report on PORV failures
Reporting SV and RV
failures anda challenges

. Auto trip on RCPS

a. Propose
modifications
b. Modify

NRC

Imp lemen-

tation Applica-
Schedule bility
Bulletin Yes
specific

See II.E.1.1 N A,
8/17/719 N.A.
7/1/8) N.A.
Complete N.A.
1/1/82 Yes

See 11.x.3.7
Completed N.A.
Completed N.A.

a. Complete N.A.
b. 1/1/82 Yes

1. Complete N.A.
b. 1/1/82 Eliminated
Complete N.A.
7/1/81 Yes

Ist refueling VYes
6 mos after

staff approval

1/1/81 Yes
/1/8) Yes
7/1/81 Yes
3/1/82 Yes

PBNP
Schedule

Comp'eted

-

Remarks

Reference 33

Note I11.K.2.13

Note I1.K.2.17

Reference 34

Note I1.K.3.1 and Reference 4

Note 11.K.3.2
Note I1.K.3.3

Note 11.X.3.5

— —
e



Clarifi-
cation
item

11.X.3
(Continued) B&0 Task Force

Shortened Title

10.
1.

12.

13.

14,
15.
16.

(1) = Revision 1 dated March 31, 1981
(2) = Revisfon 2 dated Spptemher 14, 1981

Description
Final recommendations, -
9.

Eval of PORV opening
probability
PID contrcller

Proposed anticipatory
trip modifications
Justify use of
certain PORY

Anticipatory trip on

turbine trip

a. Confirmation or
proposed
modifications

b. Modify

HPCI & RCIC init levels
a Analysis

b. Modify

Iso condenser isol
modification
Isolation of HPCI and
RCIC modification
Challenges and
failures to relief
valves

a. Study

b. Modify

NRC

Implemen- PBNP
tation Applica-
Schedule bility
1/1/81 N.A.
1/1/81 Yes
Plant Yes
specific

Plant Yes
specific

/181 Yes
I1st refuel N.A.
60 mo. after

staff approval

1/1/81 N.A.
1/1/81 N.A.
1/1/82 N.A.
7/1/81 N.A.
4/1/81 N.A.
Ist refueling N.A.
or 1 yr after
approval

PBNP
Schedule

e e ——

Complieted

Original
Plant Design
N.A.

Original
Plant Desgn

-

Remarks

Controller change made upon inftial
notification by vendor prior to TMI-2 2
{References 4 and 43)

References 4 and 43

As part of the original Plant design
(different from TMI-2), Point Beach has
Copes-Vulcan PORVs which corresponds to
the Westinghouse ¢ita base, and, thus,
no justification is needed.

»

Reactor trip caused by turbine trip
bypassed below 5CX power as detecied by
the power range detectors. (Reference 43) '2



Clarifi-
cation
Item Shortened Title Descriptiun
11.K.3 Final recommendations, 17. ECCS system outages

(Continued) B&0 Task Force
18.

19.

20.
.

22.

24.
25.

27.

29.

(1) = Revision 1 dated March 31, 198)
(2) = Revisfon 2 dated September 14, 198)

ADS actuatiun
a. Study

b. Propose mods
c. Modification

Interlock recirc pump
modification

Loss of SVC

Restart of CCS and
LPCI

a. Design

b. Modification

RCIC suction

a. Verify procedures
b. Modification
Space cooling for

HPCI/RCIC modifications

Power on pump seals
a. Propose mods

b. Modif.cation
Com ref. level

Qual of ADS
accumulators
Performance of
isolation condensers
SB LOCA methods

a. Schedule outline
b. Model

c. New analyses

Ni<t,
Implemen-
tation
Schedule

1/1/81

4/1/81

4/1/82

I1st refuel

6 mo after
staff approval
1/1/81

1/1/81

1/1/81

Ist refueling
60 mo after
staff approval

1/1/81
1/1/82
1/1/82

1/1/82
1/1/82
7/1/81
1/1/82

4/1/81

11/15/80
1/1/82

1/1/83 or

1 yr after
staff approval

PBNP
Applica-
bility

zz
>>

ol

Yes
N.A,
N.A,

N.A.
Yes

Yes
Yes

PBNP

Schedule
Completed

TBD
T80
T80

Remarks

Note I1.K.3.17 - Reference 23

Note I11.K.3.25

Note I1.K.3.30

, 1,2



Clarifi-
cation
Item

Shortened Title

11.K.3
(Continued)

HUI.AYO

111.A.1.2

II1.A.2

I11.D.1.1

111.0.3.3

I11.D.3.4

Final recommendations,
B&0 Task Force

Emergency Preparedness,
Short Term

Upgrade Emergency Support
Facilities

Emergency Preparedness
Primary Coolant Outside

Containment

Inpiant Iodine Monitoring

Control Room Habitability

(1) = Revision 1 dated March 31, 198)
(2) = Revision 2 dated Spptemher 14, )98)

Descriptior

31. Compliance with
CFR 50.46

40. RCP seal damage
43. Effects of slug flow

45. Manual depressurization

46. Michelson concerns
57. Manual act of ADS

Shoirt-term improvements

-
.

Interim TSC, 0SC and
EOF

Design
Modifications

wm

-
.

Upgrade _mergency
plans to App. E,

10 CFR 50

2. Meteorological data

1. Leak reduction

2. Tech Specs

1. Provides means to
determine presence of
radioiodine

2. Modifications to
accurately measure lz

Review
. Modification

N -

NRC

Imp lemen- PBNP
tation Applicab-
Schedule bility
1/1/83 or Yes
1 yr after
staff approva!
See I1.K.2.16 N.A.
See 11.¥K.2.15 N A,
1/1/81 N.A.
Completed N.A.
8D N.A.
Completed Yes
1/1/80 Yes
Reference 15b Yes
Reference 15b Yes
4/1/81 Yes
6/1/83 Yes
Completed Yes
12/15/80 Yes
Comnleted Yes
1/:/81 Yes
1/1/81 Yes
1/1/83 Yes

-

PBNP

Schedule Remarks

T80 Note 11.K.3.31

Completed

Completed Note II1.A.1.2
Reference 9

Completed Reference 28

2/1/82 Reference 13, 28 and 38

Completed Note I1I1.A.2.0
Reference 12b and 17a

T80

Completed

Completed Reference 15

Completed Reference 12a

Completed Note II1.D.3.3 - Reference 12a

Completed Note I111.D.2.4

1/1/83 Note I111.D.3.4

Note I[I.A.2.2 - References 13, 28 and 38

Curnnt)j changing to a yearly testing
schedule for both units coincident with
refueling outages (References 1, 2, and 3)

|12
|2
1.2

Ih,2

I
|2

|2
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3.R.1.1.3 SHIFT TECHNICAL ADVISOR TRAINING

Shift Technical Advisor v-aining was completed prior to the Marcn 1, 13981
commitment (Reference 5) as described in the attachments to Reference 17,

with the exception of training for mitigating core .amage as addressed in

I1.B.4. Shift Technical Advisory training to meet the requirements of NUREG-0737
is therefore considered completed for the Point Beach Nuclear Plant Duty and

Call Technical Advisors (DCTA's).

1.C.1 SHORT-TERM ACCIDENT AND PROCEDURES REVIEW

The program to achieve compliance with NUREG-0737, Item I.C.1, was presented
to the NRC in a meeting held o June 18, 1981, and submitted to the NRC by
Owners Group letter, 0G-61, dated July 7, 1981, R. W. Jurgensen to S. H. Hanauer
(Reference 36). The previous program submittal to the NRC (Reference 20)
resulted in several basic concerns which could not be easily resolved within
the scope of the material submitted. These NRC concerns and ...e need to
better organize the set of emergency procedures resulted in a new configura-
tion which was presentad to the NRC at the June 18, 1981 meeting. Owners
Group letter 0G-61, Reference 36, requested that an NRC response be received
by August 1 in order to allow timely implementation of the procedures program.
As of this writing, the NRC has not re=ponded to that request. Due to this
lack of NRC response, and what appe--c ‘0 be a developing relationship betwee:
SPDS, control room review and procedui.s, a specific commitment to complete
the procedures effort cannot be defined at this time. If the procedures
efiort only consists of organizing and rewriting the emergency procedurc.
consistent with the program described in 0G-61, this can be completed before
the end of 1982. If other related efforts are required, e.g., control room
review, a revised schedule will have to be determined. The requirements for
emergency procedures as described in NUREG-0799, if fully implemented, will
extend this effort into 1982. Comments on NUREG-0799 were provided in C. W. Fay
to Secretary of the Commission letter dated August 25, 1981 (Reference 44).

I1.D.1 Control Room Design Reviews

The control room design review requirements as defined in NUREG-0700 and
NUREG-0801 have not been issued in their final form as of this writing; nor
has a schedule for compietion been established by the NRC. In addition,
NUREG-0799 states that the design of the SPDS, control room review and
procedures should be performed in consideration of each other. This is a
principle we endorse because we have tried to apply this to all of the TMI
backfit items as well as our preliminary review of Regulatory Guide 1.97. We
will inform the NRC of our schedule when all the requirements have been
issued in final form.

1.D.2 ?lant Safety Parameter Display Console

Two projects are underwav that relate to the safety parameter display console.
The first project is a joint effort with eleven other utilities and Quadrex
Corporation to design a Safety Assessment System and demonstrate its effective-
ness. This group of utilities met with the NRC on May 14, 1981 for the

-1-
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purpose of describing the program and showing some of the detailed informa-
tion about the project. The presented material was submitted to the NRC via
wWard Wogsland to Leo Beltracchi letter dated May 19, 1981 (Reference 26a).

The second project deals with the procurement and installation of the hardware
system. Wisconsin Electric on August 24, 1981, signed an agreement with
Electronics Associates, Inc. (EAI) for the suppi, of a computer system and
associated software on which to implement the safety parameter display console.
The description of thcse two projects was submitted to the NRC as Attachment
“C" from Sol Burstein to H. R. Denton letter dated June 1, 1981 (Reference
28). The implementation of the NUREG-0696 requirements and our position on
Regulatory Guide 1.97 were also included in that submittal (Reference 28).

The schedule for installation and initial operation of the SPDS is projected
to be May of 1983. The system should be fully implemented by September of
1983. The schedule requires a few additional months because the computer
system purchased from EAI to implement the SPDS will replace the presently
installed plant computer and will be performing all of process computer
functions as well as providing the total data base to the Technical Support
Centcer.

I1.8.1 REACTOR COOLANT SYSTEM VENTS - DESIGN

The Point Beach reactor coolant system gas venting systems were purchased

from Combustion Engineering. The system design is shown in the attached
schematic and provides for parallel vent paths from both the reactor vessel

head vent and/or the pressurizer steam space to the pressure relief tank

(PRT) and/or contuinment atmosphere. The parallel paths ensure vent capability
from both vessels even considering a single failure. Each path is provided
with an orifice to limit flow i: the event of a downstream leak or break.

The orifice size is 7/32" diameter. Leakage thruugh a hule this size (<3/8"
diameter) is within the capability of makeup from the charging sysiem. The
isolation valves used are pilot-operated Target Rock solenoid valves which

fail closed. A solenoid valve in each vent path provides series valving to
ensure isolation. Appropriate manual isolation, vent, drain, and test connection
valvec are provided to permit cn~line maintenance, meet all testing requirements
and allow flexibility.

Power for the s¢lenoid valves will be obtained from 125V DC safety-grade
busses normally suppiied by a charger with battery backup. Two busses will
be used for the gas vent system solenoid valves with one .Jus suppiying power
to one valve in each vessel vent path and one series vent valve. The other
bus will supply the other (parallel) vessel vent valve and the other series
vent v Tve. A loss of either power supply does not prevent ventiug of either
vessel.

The connecting piping between the reactor vessel head vent and the pressurizer
steam space vent will provide a continuously sloped path which allows for gas
(steam) venting from the vessel to the pressurizer.

Redundant, direct position indication is available for each solenoid valve.
Single indication will be provided since separation cannot be assured (magnetic
reed switches in the solenoid housing).
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A wide-range pressure transmitter will be connected to the manifold of piping
which connects to each solenoid valve. This will allow monitoring of the

system fer leaks and during operation. The transmitter signal will be processed
in the Foxboro Spec 200 racks. All controls and indications will be in the
control room on the ASIP.

Installat®sn of the gas vent system will require a cold shutdown of each unit
for access to the reactor vessel head, refueling cavity, and pressurizer.
Removal of the existing vent systems must be considered in the overall work
scheduling since returning to power without a vent system would take long, be
more difficult and increase personnel exposure. The construction must,
therefore, be scheduled into a refuelir, outage of sufficient length to
accommodate removal, installation, and testing.

Final system design and construction drawings have recently been received
from the system vendor. However, based on a final detailed field review,
some changes must be made to the layout for each unit to ensure access and
operability of all components. In addition, material availability by the
fall 1981 refueling outage for Unit 1 is uncertain and, thus, it is doubtful
that the system installation will be completed durirg 1981. Installation of
the gas vent systems should be able to be completed on Unit 2 by June 1, 1982
and on Unit 1 by December 1, 1982, the next scheduled refueling outages.

Full operability of the systems will be based on the installation schedule of
the ASIP panels.

Use of the gas vent system is addressed as part of the accident response
procedures referenced in I.C.1. These procedures will be completed and
available for training and operational review by March 1, 1982.

11.B.2.2 PLANT SHIELDING

The initial post TMI-2 shielding and plant access calculations for Point

Beach were performed using the source terms specified in NUREG-0578 (Reference 1).
The clarification in NUREC -0737 changed the assumptions used to develop the
source terms and this impact was preliminarily evaluated by the sam consultant
that performed the initial calculations. Based on the results of this evaluation
with regard to plant changes, it ha: been recommended that a complete re-evaluation
be done. This evaluation would affect the implementation of the shielding
odifications being evaluated for the Point Beach Nuclear Plant in three

areas of the auxii.ary building. Installation of permanent shielding, relocation
of plant equipment, or the use of temporary portable shielding to reduce
post-accident exposure of equipment and personnel is being considered. Each

of these is described below.

A consi1tan. has Legun the basic design evaluations for relocation of portions
of the Unit 1 safety injection lines. Thi: relocation could eliminate the
major radiological contributor to exposure of adjacent electri al equiment

and reduce the dose rates for personnel access in the corridor beneath the
existing piping. Since these modifications require the unit to be at cold
shutdown and the purchase of safety-arade equipment, not yet designed, implemen-
tation by the fall refueling outage in 1982 would be the earliest achievable
date. Although work has begun on this modification, we do not believe that

it is in the best interest of safety to make a change in an operating plant

to a basic safety system which alters the initial design. The conditions
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which are requiring such a change should be recognized to be a subset of
conditions of an extremely low prorability accident; an assumed unrealistic,
worst case source term; and further, a postulated failure of normally highly
reliable equipment. These conditions may not be consistent or logical but
simply produce the worst case combination of factors.

A complete access study was performed with the existing piping configuration
(Reference 1) and post-accident vperations can be performed by minimizing

rccess times. Mo equipment should fail due to radiation exposure within

thirty days following the postulated accident (Reference 2). Based on the

above and a parallel effort to satisfy the evaluation, documentation, and

reporting requirements of IE Bulletin 79-01B, "Environmental Qualification of
Safety-Related Electrical Equipment", it is Wisconsin Electric's position

that further effort on this change should be postpened until all other alternatives
are considered.

Shielding for electrical equipment near a portion of the Unit 2 safety injection
lines is under evaluation. Installation of any required mocifications may be
possible by the September 1, 1982 implementation date. No change in the

safety injection line in this area is possible which does not increase the
access and equipment concerns. The option of equipment evaluation is discussed
in 11.B.2.3 below.

Proposals for the evaluation and design of portable and permanent shielding

in the current of the C-59 control panel (References 1 and 2) are currently

being evaluated. Installation will not be possible by the January 1, 1982

NRC implementation date. It is anticipated that portable shielding can be

ordered soon and may be available by April 1, 1982. The permanent shielding
changes must be designed to be structurally compatible with the existing

structure and this requires a longer lead time. It is estimated that construction
could begin in spring 1982 coincident with other structural changes scheduled

in that area of the auxiliary building. Projected completion of this work is
September 1, 1982.

Additionally, wall penetrations for piping and electrical runs between the
auxiliary and control buildings were identified as requiring shielding. This

was made necessary by implementation of IE Bulletin 80-11, which required the
removal of concrete block which filled the unused portions of these wall

openings. New shielding for these penetrations has been designed for installation.
This work has begun and is scheduled for completion prior to the June 30,

1982 NRC implementation date.

wWe are aware of the present differences between cegments of the scientific

and nuclear industry communities and the NRC concerning source terms specified.
To the extent that these differences remain unsolved and zhange, the final
implementation of any modifications may be altered.

11.8.2.3 PLANT SHIELDING - EQUIPMENT QUALIFICATION

Motor controls centers 1B32 and 2B32 which are subject to the postulated
radiation sources from the Unit 1 and Ui..it 2 safety injection lines, respectively,
are being added to the electrical equipment considered under IE Bulletin

79-01B. This equipment is, therefore, being considered on the sam~ schedule
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and under the same requirements as the other IE Bulletin 79-01B electrical
equipment. Any modifications to be performed to meet II.B.2.2 will follow
the completion of this evaluation.

I1.B.4 TRAINING FOR MITIGATING CORE DAMAGE

NUREG-0737 established the current requirements for training fc~ mitigating
core damage. The primary requirements are that the program be deveioped by
January 1, 1981, and that training be completed by Q:tober 1, 1981.

Development of a detailed Point Beach training course - mitigating core

damage was originally delayed because it was unclear exactly at what depth

the program should be taught, lack of pertinent technical information, and
because qualified manpower was unavailable in the Point Beach training group
that could be diverted from attending to the other trairing requirements
resulting from TMI-2. Those other training requirements include Shift Technical
Advisor training, additional simulator training, and augmented licensed
operator training to meet new and increasing NRC requirements.

It was anticipated that material from vendor courses would become available
which could be adapted to Point Beach. It was also anticipated that addi-
tional qualified training personnel could be made available to prepare the
program. Prior to 1981 only a limited amount of vendor material was available
and, therefore, the January 1, 1981 deadline could not be met. Also, because
of the concurrent demands placed on all levels of nuclear plant personnel, it
has been difficult to even retain experienced personnel and impossible to
increase manpower available for training, except at the expense of other
areas.

As an alternative, we then issued a purchase order for our nuclear steam
supply system vendor to provide a program specific to Point Beach. The NSSS
vendor program was not ready until after March 1981; consequently, we were

not able to meet the April 1, 1981 deadline either. The program description
and content was provided on March 31, 1981 (Reference 22) as an attachment
entitled, "Point Beach Nuclear Plant, Mitigating Core Damage Training Program",
Revision J, March 16, 1981. Table 1 of that attachment provided the specific
training requirements for plant personnel.

Part 1 training for this program was integrated into and completed as part of
the licensed operat.~ retraining program. A1l licensed plant personnel and
Duty Technica! Advisors completed this training prior to March 31, 1981. The
remainder of the training program began on August 30, 1981. Completion of
training for ail individuals involved is scheduled for completion by October 1,
1981.

I1.D.1.2 PERFORMANCE TESTING OF BWR AND PWR RELIEF AND SAFETY
VALVES (NUREG-0578, SECTION 2.1.2)

As the NRC is aware, the program (Reference 10a) has been expanded tc include
additional testing as explained in Mr. R. C. Youngdahl's July 24, 1981 letter
to Mr. H. R. Denton entitled "Status of EPRI PWR Safety and Relief Valve Test
Program, NUREG-0737, Item II1.D.1" (Reference 39). Because of this additicnal
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testing, the schedule for completion of the test reports and plant-specific
analysis has been revised as identified in Mr. Youngdahl's letter.

Since the Wisconsin Electric effort for Point Beach Nuclear Plant is dependent
upon the overall test program, it is necessary to revise the schedule contained
in Reference 23 as follows:

a. Complete Testing - June 30, 1981

b. Plant-Specific Report - Three months after piping data from the .esting
program is available for use. A tentative date of May 1, 1982 is
projected.

The Point Beach Nuclear Plant utilizes Crosby safety relief valves (HB-BP-86,
4-K2-6) and Copes-Vulcan power-operated relief valves (D-100 with 2-% operator
and 17-4 ph plug and cage) on both nuclear units. While a directly comparable
Copes-Vulcan PORV is included in the test program, the test results for
different Crosby safety relief valves (interpolation between a 3K6 and a 6M6)
will be the basis for demonstrating acceptable valve performance.

The Copes-Vulcan PORV was tested at the Wyle facility in late July 1981. For
all tests, the valve opened and closed on demand. After disassembly, no
damage was observed that would affect valve performance.

A Crosby 3K6 valve was been subjected to a series of tests in late July and
August at the Combustion Engineering ,acility. While the preliminary data
indicates that for some tests the EPRI screening criteria were not met, the
valve did open and relieve pressure; some valve "chattering" was observed.
Testing of a Crosby 6M6 valve had not been initiated as of August 31, 1981.

11.0.1.3 RELIEF AND SAFETY VALVE TESTING REQUIREMENTS - BLOCK VALVE
TESTING

A small number of block valves are part of the EPRI testing program test
configuration. While the operability of block valves is not a safety issue,
the testing performed by EPR] at the Marshal Facility will be documented.
Block valve results that come out of the PORV test program wil' therefore be
utilized, but it is not our intention to do any block valve testing beyond
that program. Point Beach Nuclear Plant has been analyzed for a spectrum of
break sizes that bound the size of a2 stuck-open PORV and block valve. The
analysis shows the Plant to be safe for this pustulated event.

11.D.3.1 DIRECT INDICATION OF RELIEF AND SAFETY VALVE POSITION

Adapters and 1ift indicating switch assemblies will be mounted on the pressuiizer
safety valves to provide direct indication of valve position. The assemblies

will be purchased from Crosby for use on Crosby valves. These switch assemblies
use magnetically operated reed switches to provide separately pcwered redundant
open, midpoint and closed indications. These indications will be located in

the control room.
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The 1ift indicating switch assemblies are not presently qualified but Crosby
is expected to qualify the assembiies in the future. The reason the 1ift
indicating switch assemblies will be installed is that they are easier to
environmentally qualify than the presently installed acoustic monitoring
system. The presently installed acoustic monitoring system will continue to
be used until the new assemblies are installed.

Installation of the 1ift indicating switch assemblies is presently planned
for the spring 1982 refueling of Unit 2 and the fall 1382 refueling of Unit 1.

IT1.E.1.] AUXILIARY FEEDWATER SYSTEM EVALUATION

Over the past several years, the NRC has requested information regarding the
design, instrumentation and operation of the aux’iliary feedwater (AFW) systems
for the Point Beach Nuclear Plan®, Units 1 and 2 (References 1, 2, 3, 4a, 12,
and 24). Wisconsin Electric has responded to these requests and provided the
necessary information to satisfy each point raised. The only remaining item
to be addressed is that of automatic protection of the AFW pumps if the AFW
system water supplies are not completely protected from damage following a
seismic event cor tornado.

Wisconsin Electric continues to maintain the position that the condensate
storage tanks, alchough not Class I water sources, are reliable and des:qgned
to specific, adequate seismic criteria. In the absence of NRC acceptance of
this as sufficient, we have subseguently agreed to study the feasibility and
desirability of providing pump protection through automatic AFW pump trips on
Tow suction pressure as an alternative to automatic switchover, which would
decrease rather than increase system reliability.

Wisconsin Electric has reiuctantly decided to impiement the automatic AFW

pump trips as part of the instrumentation effort in progress. We have completed
the basic design of the AFW suction pressure instrumentation channels. The
procurement of safety-grade, environmentally qualified equipment is in progress
and installation will be integrated with the other instruments, equipment and
cable routing. Implementation will require the Foxboro Spec 200 racks fur
both units to be inst: led and operational, which is scheduled for early

1982. The design of the modifications to be made to the AFW pump control
circuitry has not yet begun. A complete and thorough review of any design

will ensure that no decrease in the reliability or operability of the AFW
system results from these changes. A schedule for this work has yet tc be
determined.

IT.E.1.2 AUXILIARY FEEDWATER SYSTEM INITIATIOM AND FLOW - FLOW INDICATION

The auxiliary feedwater system indication of flow to each steam generator was
implemented for Unit 1 during the fall 1980 refueling outage. The Unit 2

steam generator flow indication was implemented during the spring 1982 outage.

A single channel is shown schematically in Figure II.E.1.2. Auxiliary feedwater
pump discharge flow is also monitored and indicated on the control board for
operator use.
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The auxiliary feedwater system and flow . .dication has been described in
References 1, 2, 3, 9, 12, 23, 24 and submittais by Wisconsin Electric in
response to IE Bulletin 79-068.

The steam generator flow indication instrumentation channels implemented are
being environmentally qualified to meet the requirements of IE Bulletin
79-01B. The mode® of Foxboro transmitter used in the ,ystem is currently
undergoing a complete 79-01B environmental testing , “ogram. This program is
scheduled for comple* on by June 30, 1982. Any changes required of the
installed transmitt- - vill follow the program comp'etion.

Ultimately, power to the flow indication instrumentation channels will originate
from highly reliable, battery-backed, Class IE power sources. Implementation

of this power source will, however, require the completion of an instrument

bus upgrade involving new chargers, batteries, inverters, and electricai
distribution equipment. The design of this modification is nearly complete.
Construction and installation will be completed consistent with other TMI
modifications, with cperation expected by July 31, 1982. Until then, the
channels will be powered by diverse, highly reliable, non-battery-backed

power sources. Full implementaticn of this modification is dependent upon

new controls located on the ASIP.

Periodic testability has been designed into the channel circuitry. Channel
component purchase, handling, and installation was covered under the Quality
Assurance program implemented at Point Beach. Display of auxiliary feedwater
flow to each steam generator is continuous and was installed taking into
consideration operator use, control room human engineering, and available
space on existing control boards.

I1.E.4.2.1/4 CONTAINMENT ISOLATION DEPENDABILITY - IMPROVED
LATION

As originally designed, Point Beach met the NRC criteria for diversity of
isolation and manual, single valve restoration (Reference 3: NUREG-0578, Item
2.1.4, IL Cat. A). Two out of three areas of NRC concern have been previously
completed. These were revisions to administrative and ope.ating procedures
and modification to the remote control switch for outboard purge valve CV-3212
(Reference 2).

The remaining item is the addition of isolation valves inside containment to
piping for letdown, seal water return, and steam generator blowdown. Note
redundant, diversely actuated isolation outside of containment already exists.
Auxiliary charging has been removed from this list since it already has
inside isoiation and the normally closed manual valve outside will be locked
closed or administratively contrclled if opened. The blowdown valves were
added to this list due to the location outside of containment of the existing
isolation valves in an area which might possibly be subject to falling debris
from a block wall.

The addition of inside containment isolation valves on the letdown, seal
water return, and steam generator blowdown lines is in the process of being
implemented utilizing the services of an outside consultant for the piping
and support design and analysis.
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The remote air-operated isolation valves have been ordered from Copes=-Vulcan
The delivery schedule for the valves is 48 weeks and, thus, installation
could take place during the fall 1972 refueling outage for Unit 1 and the
spring 1983 refueling outage for Unit 2 with completion by June 1, 1983.

Yet to be purchased, however, are the manual ‘solation, vent, and drain
valves required to test the auto-isolaticn valves. Of the nine vendors who
were asked to bid on supplying these valves, only two have responded. The
shorter delivery time is 26 weeks while the longer is 46 to 60 weeks. We
intenc to purchase Anchor/Darling valves per the 26-week schedule provided
the vendor has acceptable QA and certification/documentation programs. This
should not delay the installation of the isolation valves.

~

1/2 FACCIDENT MONITORING - NOBLE GAS, IODINE, AND PARTICULATE

Wisconsin Electric is currently in the process of upgrading the entire radiation
menitoring system for the Point Beach Nuclear Plant. Wisconsin Electric has
purchased an Eberline radiation monitoring system and anticipates that it

will be installed and operational by April 1, 1982. Accident monitoring for
effluents has been integrated into the upgraded system. The effluent monitoring
equipment which was purchased from Eberline consists of three model SPING-4
monitors, one model SPING-3 monitor and four model SA-11 monitors. The SPING
monitors will be used for monitoring exhaust stacks and the SA-11 monitors

will be used to monitor steam releases. It was originally envisioned that

the SPING monitors would satisfy the exhaust stack sampling and monitoring
criteria. However, due to changes issued in the NRC clarifications, the

SPING monitors will not satisfy the particulate and iodine sampling criteria
of I1.F.1.2. They will, however, still provide the full range of nobl2 gas
monitoring required. In view of this, a separate sampling system (referred to
as the Isokinetic Stack Sampling System [ISSS]) is being purchased from
another vendor and wiil be integrated into the upgraded system. An overall
system description is provided. The details of each of tne above effluent
monitors (SPING, SA-11 and ISSS) follows the overall system description

System Description

The upgraded radiation monitoring system is a microprocessor-b 'sed radiation
detection system. The heart of the system is eight Data Acqui ition Modules
(DAM) and four SPING monitors. Each SPING has a DAM built int it. Each DAM
has a microcomputer which performs the tasks of data acquisition, history

file management, operational status check, and alarm determinatinn. Each DAM
is capable of serving nine detector inputs and six analog inputs. The operator
interface with the system is through a Control Terminal (CT-2) and a color
graphics minicomputer (CRT-1). A functional block diagram of the system is
shown in the attachment.

System Operation

Radiation is detected and the signals processed by the electronics in a
component called an interface box. The output signals from the interface
boxes are input to the microcomputer. These signals are converted %0 count
rate by the microcomputer which then performs all mathematical calculations
and control functions. The mathematical calculations include the application
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of conversion factors and background subtraction. Each microcomputer maintains
a history file for each of its input channels. The history “‘le consists of
the last four hours of ten-minute averages, the last twenty-four hours of
one-hour averages and the last twenty-four days of one-day averages. Each
DAM (and SPING) nas a local readout panel. The local readout device is
capable of accessing the current status of any channel associated with that
particular DAM. The DAM's are connected to two CT-2's. Each CT-2 drives a
CRT-1. Each CT-2 has its own keyboard, printer and system status annunciator.
The annunciator consists of an audible alarm and status lights. Each CT-2
includes a microcomputer which performs the functions of polling each DAM for
operational status and data, logging any changes in status and associated
data, logging history files automatically, performing calculations on history
file data and annunciating alarm conditions and communication error messages.
The CRT-1 operates independently of the CT-2 and has access to all of the
CT-2 i.formation. The CP"™-1 ccnstantly displays all channels which are in
alarm and gives the op: “:“or the capability of ;raphically trending any
channel. In addition, each DAM can be locally interrogated for current
status and history files by a portable terminal. The Point Beach control
room will be equipped with one CT-2 and one CRT-1. The Point Beach Technical
Support Center will be equipped with either a CT-2 or CRT-1, but not both.

The entire upgraded radiation monitoring system will be powered from the

vital (instrument) busses. The instrument bus provides power to each DAM.

The DAM provides the power to each of its associated channels. In addition,
each DAM is equipped with a battery which provides for eight hours of continuous
operation in the event of a power failure.

A. SPING Monitor

The Eberline SPING monitor is a self-contained microprocessor-based
radiation detection system used to sample and monitor particulates,
iodine and noble gases in the air. The sample intake (refer to attached
figure) goes through a filter paper on which particulates are deposited,
then through a charcoal cartridge to trap iodines and then into the gas
chamber for low and medium range noble gas measurement. The sampl= then
passes through a high-range noble gas chamber, through the pump and to
the sample outlet. The SPING-3 is the only SPING which is not equipped
with a high-range noble gas chamber. The high-range noble gas chamber is
the only differentiator between a SPING-3 and a SPING-4.

The upper countingsrange of the particulate, iodine, and low-range noble
gas channels is 10° cpm. The beta particulate channel is approximately
12% (4n) efficient for Cs-137 beta particules. The I-131 gamma scintil-
lation channel is approximately 4% (4n) efficient for the 364 keV gamma
from I-1317decay. IQe Tow-range noble gas channel's useable range is
from 1x10 ° to 4x10 “ pCi/cc fgr Xe-1333 The medium-range noble gas
channels range is from 2.5x10 “ to 1x10 pCi/ﬁc for Xe§133. The high-
range gross gamma channel has a range of 1x10~ to 1x10” uCi/cc for Xe-133.
An area monitor measures ambient radiation levels and has a range of

1 pR/hr to 100 mr/hr.

The “PING features stainless steel plumbing through the sampler stages, a
photohelic flow indicator with low and high fiow setpoints, remote flush
valves, a manual grab sample port with nose barbs, a sealed diaphram air
pump and a connection plug for a portable terminal.
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0 Instrumentation

a. The par*ticulate filter is monitored by a beta scintillation
detector from one side (Eberline model RDA-3A) and a solid-~state
alpha detector on the other siyde (Eberline model RDS-1).
Counts from the beta detector are a measure of the amount of
beta-emittina isoctopes on the filter. The alpha detector
measures th- adon levels in the sample to provide a measure
of the contribution of these daughter rroducts to the beta
particulate levels. This contribution can then be corrected
by subtracting a factored amount of the alpha measurement from
the beta measurement. This technique is used to compensate
for the effects of fluctuating radon/thoron levels in the beta
particulate measurement.

b. The charcoal cartr.dge is monitored by a 2" x 2" Nal gamma
scintiliation detector. This detector (Eberline model RDA-2A)
is gain stabilized to minimize the effects of drif -aused by
fluctuations in temperature and/or aging. The mea.. ement is
accomplished using a single channel analyzer (SCA) with its
window calibrated to the 364 keV energy of I-131. There is an
additional SCA with its window calibrated to an energy above
the I-131 energy to provide a measure of the background in the
iodine window. The effects of a fluctuating background are
compensated for, by subtracting the background.

& The low-range noble gas monitor is a beta scintillation detector
(Eberline model RDA-3A). Background correction for this
channel is derived from the gamma background detector which is
an ene gy compensated Geiger-Mueller (G-M) detector (Eberline
mode' 10450-B28). Since the external (ambient) gamma radiation
has a measurable effect on the beta measurement (particulate
and cas), the gamma background channel is used as a source of
subtraction for both the gas measurement and the particulate
measurement.

d. An enery’ compensated G-M detector (Eberline model 10450-B28)
monitors the gas volume for the medium-range noble gas measurement.
Its output is proportional to the gamma emission of the sample.
An additional identical detericr, the background detector, is
provided in the sampler shield as a measure of external background
at the sampler. Tws, the effect of « fluctuating external
background on the medium-range gas -hannel are nullified by
measuring and subtracting the backqground.

e. An energy compensated G-l detector (Eberline model 10450-B28)
mon.tors the agas "~lurz of a section of 1" stainless steel
tubing in the 5i-9 high-range ncble gas sampler of the SPING-4.
Its output is proportional to "« [amma emission of the sample.

. Each SPING s equipped with a local area monitor. Thi; detector
is an energy compensated G-M tube (Elerline model DAI-1-CC)
which is calibrated in radiation dose rate and provides a
measure of the gamma field at the instrument.
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g. Radioactive check sources are provided to enable periodic
checking of the detectors and electronics for pruper response.
The following 1ist summarizes the channels with check sources.

CHANNE L CHECK SOURCE

Beta Particulate 30 puCi Cs-137

Iodine 0.5 puCi Ba-133

Low-Range Noble Gas 30 uCi Cs=137

Area Monitor 0.5 pCi Sr-90, Y-90

High~Range Noble Gas 0.5 uCi Sr-90, Y-90
h. A complete 1ist of detector specifications, sampler speci-

fications and calibration procedures is included in the attachment.

N

The SPING-4 monitors will be used to monitor the exhaust flow of
the Unit 1 containment purge exhau.l stack, Unit 2 containment
purge exhaust stack and the auxiliary building exhaust stack. These
monitors will be located in the electrical equipment rooms. The
sample connect point for these monitors will be downstream of the
stack filters. The SPING-3 monitor will be used to monitor the
exhaust flow of the Point Beach radwaste packaging area exhaust
stack. The SPING-3 will be located in the radwaste packaging area.
The sample connect point for the SPING-3 will be located downstream
of the filters. ANSI N13.1-1969 will be used as ihe guidelines for
the design of nozzles and piping layout.

SA-11 Monitor

The upgraded radiation monitoring system includes four SA-11 monitors for
steam line monitoring. The SA-1]1 is comprised of a lead-shielded detector
which views the main steam line unstream of the safety valves for gamma
radiation. A typical location diagram is shown in the attachment. The
detector is an energy compeiisated G-M tube (Eberline model 10450-B28).

The detector output is proportional to the gamma emission from the steam
line. The detector cutput is input to a single channel on a DAM. The
SA-11 monitor is equipped with a remotely actuated_&heck sougce (0.5 pCi
Sr=90, Y-90). The range of the SA-11 is from 1x10 ° to 1x10" mR/hr. The
exact coiversion to pCi/cc of Xe-133 he not yet been determined. The
calibration procedure for this monitor s expected to yield the appropriate
conversion factor:. The calibration procedure is currently heing developed.
The monitor and detector specifications are included in the attachment.

Isoki~zetiz Stack Sampling System (ISSS)

The ISSS is being designed to satisfy the requirements of II.F.1.2.
However,6 due to the untimely response of vendors to the Wisconsin Electric
request for proposal, exact design details cannot be presented at this
time. The conceptual design and specifications will be presented. It is
anticipatled that this system will be instalied and operational by May 1,
1982. This system will be instalied on the auxiliary building exhaust
stack and the radwaste packaging area exhaust stack since they are the
onlv viable early reiease paths in an accident situation.
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A functional block diagram of the ISSS is shown in the attachment. A
representative sample will be drawn at an isokinetic rate with respect to
stack flow. The unit will maintain isokinetic sampling capability up to
the design flow of €2,000 cfm with an error of less than +20%. The system
will be capable of continuous operation. The stack flow sensor and
sample flow monitor will be high quality devices. The flow controller
will be capable of both automatic and manual operation. The stack flow
transmitter will provide a 4-20 ma signal for input to the DAM analog
input boards. The Flow Control Valve (FCV) will be of high quality.
System temperature control will be provided. Local indicators for stack
velocity and flow and sample velocity and flow will be provided. The
length of the line between the sample withdrawal and the sample collector
will be as short as possible. The collector must be shielded. Quick
changeout of the collection media is required to minimize personnel
exposure.

A1l vendors were advised that particulates and radioiodines were the
species to be collected. Vendors were directed to prodose a collector
which meets the requirements of NUREG-0737. Vendors were suppiied with a
list of references which included NUREG-0737, ANSI N13.1 and Regulatory
Guide 1.97, Revision 2.

D. Procedures for Rel:rase Rate Calculations

Copies of the current procedures and calculational methods for quantifying
releases are in the attachment. These procedures are part of the Point
Beach Emergency Plan Impiementing Procedures. These procedures will be
updated as required in order to reflect the upgraded radiation monitoring
system.

I11.F.1.3 ACCIDENT MONITORING - CONTAINMENT HIGH-RANGE RADIATION MONITOR

Acditional in-containment high-range radiation monitoring will be provided
for Point Beach Nuclear Plant by six gamma ionization chambers supplied by
General Atomic Company. Three RD-23 detectors with an eight decade range
will be located on floor- or beam-mounted seismic supports located on the

66' E1. operating level in each unit's containment. Power for each detector
and signal processing will be provided by RP-2C yeadout modules mounted in
new auxiliary instrumentation racks located in the computer room above the
control room. Each ce’-ctor will be supplied power from a separate safety-grade
instrument bus via an individual power supply associated with the RP-2C
readout module. Power for each bus originates with a battery/charger-supplied
inverter to ensure continuous operation. Separation and seismic support
provide IE qualification for the detector channels.

The output of the individual detector channel will be processed by Foxbore

Spec 200 instrumentation to be installed in the same area. The outputs will

be isolated and routed to the ASIP for display and high-level alarm annunciation.
Additional outputs will be provided for the plant computer and instrumentztion
systems.

Installation of the in-containment monitors can be accomplished during the
next refueling outage for each unit, fall 1981 for Unit 1, and spring 1982

- 13-
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for Unit 2, provided the supports are received in time. Operation of the
entire system is dependent upon delivery and installation of the ASIP
(September 1982), Foxboro racks (late 1981 and early 1982 for Unit 1 and 2,
respectively) and the auxiliary racks (not yet ordered).

II.F.1.4 CONTAINMENT PRESSURE MCNITOR

New high-range pressure transmitters will be installed to provide containment
wide-range pressure indication. Indication and recording will be provided
in the control room.

This indication system is typical of many that are being installed. It
consists of several components, each with their cwii schedule, as follows:

1. Foxboro pressure transmitters have been delivered and are on-site.
Transmitter mounts meeting seismic design criteria and Quality Assurance
standards must be fabricated. It is expected that these transmitter
mounts will be fabricated and the transmitters mounted by the end of
1981, for both Unit 1 and Unit 2.

2. Foxboro Spec 200 analog process racks have been ordered. These racks
will power the transmitters and process and isolate the transmitter
output signals. Delivery of the Unit 1 racks is expected near the end
of 1981 and delivery of the Unit 2 racks is expected early in 1982.

3. Interconnecting cables must be pulled and terminated. These cables
connect the transmitters to the Foxboro racks, the racks to the main
control board in the control room, thes racks to the Auxiliary Safety
Instrumentation Panel (ASIP) in the control room, and the racks to the
cowputer system. These cables will be installed during 1981 and 1982 as
equipment is installed.

4, Power for the white and yellow powered Foxboro Spec 200 racks will be
supplied by new battery-inverter power supplies. The batteries will be
Tocated in new battery rooms which will be constructed. It is estimated
that the new power supplies will be available June 30, 1982.

S. Readouts in the control room will be mounted on the existing main control
board (panel CO1) and the new ASIPs (panels 1C20 and 2C20). The C20
panels will be ordered and it is expected that they can be designed,
fabricated, and delivered by June 30, 1982.

Although portions of the high-range containment pressure indicating system
may be operating sooner on an interim basis, it is currently expected that
the final configuration of the analeg indications in the control room will be
operational during September of '%82. The same constraints that apply to the
high-range containment pressur> system also apply to most of the other
indication systems that require zi,play in the control room.
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II.F.1.5 CONTAINMENT WATER LEVEL

DelLaval-Gems traasmitters and receivers have been delivered and are on-site.
The Unit 1 transnitters will be installed during the fall 1982 refueling if
seismically desigued transmitter mounts can be fabricated with the proper
Quality Assurance provisions in cime for installation this refueling. It is
planned to install the Unit 2 transmitters during the spring 1982 refueling.
The receivers w' 11 be wall mounted in the computer room. Installation of the
receivers is expected during the latter part of 1981.

The Foxboro Spec 200 racks will be used to cistribute the receiver outputs to
the computer and to the ASIP. The constraints and implementation schedule
mentioned in II.F.1.4 with respect to the racks, cables, power supplies, and
ASIP also apply to the containment water level indications.

I1.F.1.6 CONTAINMENT ATMOSPHERE HYDROGEN ANALYZER

Redundant hydrogen sensors powered by indeperdent power supplies will be

provided in each containment. The analvzers that wiil be ordered are manu-
factured by Exo Sensors, Inc. The ordr - has not been placed as yet pending
the outcome of Exo Sensor's qualificat.un test program which is in progress.

It 's planned to mount the sensors in the Unit 2 ccntainment during the
spring 1982 refueling and to mount the sensors in the Unit 1 containment
durirg the fall 1982 refueling. Cable runs are 2xpected to be installed in
the Unit 1 containment during the fall 1981 refueling. Cables have already
been installed in the Unit 2 containment.

The microprocessors will be installed in auxiliary racks in the computer
rcom. These auxiliary racks have not been ordered as yet.

The Foxhoro Spec 200 racks will be vsed to distribute the analyzer outputs to
the computer and to the ASIP. The constraints mentioned in II.F.1.4 with
respect to racks, cables, power supplies and the ASIP also apply to the
containment atmosphere hydrcgen analyzer indications. It is expected that
the system from sensors to indicators in the control room can be operational
for both units by December of 1982.

I11.F.2.1 INSTRUMENTATION FOR DETECTION OF INADEQUATE CORE COOLING -
SUBCOOLING METER

The final subcooling system which will meet a1l of the NRC requirements has
been designed as part of the qualified instrumentation system being added to
the plant. This added system is intended to provide the means by which the
large number of instrumentation changes can be properly incorporated into the
existing plant. This new system consists of five instruments and an ASIP for
each unit. The ASIP is located in the control room at a location which
allows for easy viewing of the panel-mounted display devices. Subcooling
display meters will be located on the ASIP. The operability of the final
subcooling meter is dependent upon the delivery, installation and operational
checkout of the new racks and panels. The new panels are each fifteen feet
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long and their installation in the control room must be carefully planned and
implemented. The ordering of these panels has been delayed due to the continuing
need to add instrumentation to them and route cable and conduit through them

as new requirements are recognized. The design of these panels is close to

being finalized and the procurement of these panels is about to begin. It is

our plan to have the ASIP panels delivered in June of 1982 and the displays
located on these panels should be operational by September of 1982. This
includes the final configuration of the subcooling display. The subcooling
capability described in References 1 and 2 is judged to be sufficient until

the final system is operational in the Plant.

I1.F.2.3 REACTOR VESSEL WATER LEVEL

The reactor vessel water level system uses redundant, separately powered
wide- and narrow-range Foxboro differential pressure transmitters located
inside containment, four transmitters per unit. [hese transmitters have been
delivered and are on-site. Installation of the Lnit 1 transmitters will be
performed during the fall 1981 refueling outage “f seismically designed
transmitter mounts can be fabricated with the proper Quality Assurance provi-
sions in time for installation this refueling. It is planned to install the
Unit 2 transmitters during the spring 1982 refueling.

The top fluid connection to the reactor vessel head will be made by Westinghouse
Electric Corporation. It is planned that this connection will be installed

in Unit 1 during the fali 1981 refueling and in Unit 2 during the spring 1982
refueling.

The bottom fluid connection to an incore instrumentation thimble guide tube
coupling will be made by NUS Corporation. It is planned that this connection
will be installed in Unit 1 during the fall 1981 refueling and in Unit 2
during the spring 1982 refueling.

At the high point of the top tap fluid lines, a chamber will be installed

with sufficient capacity to refill the fluid lines to the transmitters once.
This chamber acts as a water reservoir; it does not contain a bellows or
diaphram. The chamber, its supports, and supports for the fluid lines will

be seimically designed and fabricated with the proper Quality Assurance
provisions. It is expected that these elements of the system will be installed
in Unit 2 during the spring 1982 refueling outage and in Unit 1 during the

fall 1982 refueling outage.

Chromel-alume] thermocouples will be attached to the vertical runs of the
fluid 1ines to provide temperature compensation. It is expected that these
thermocouples will be installed in Unit 2 during the spring 1982 refueling
and in Unit 1 during the fall 1982 refueling.

The reactor vessel incore thermocouples and the thermo.ouples on the vertical
runs of the fluid lines will be processed by input cards in the new computer
multiplexing system. The computer multiplexing svstem will output weighted-
average signals to the Foxboro racks. It is expected that the computer
multiplexing system will be installed by November 1982.

- 16-
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The top tap fluid line is being cvesigned to penetrate through the refueling

canal wall in order to maintain proper elevations. This fluid penetration
thrcugh the refueling canal wall will be fabricated and a hole will be drilled
through tte wall to accept the penetrution. It is expected that this penetration
will be installed in Unit 2 during the spring 1982 refueling and in the

Unit 1 during the fall 1982 refueling.

Foxboro Spec 200 analog process racks will be used to power the differzntial
pressure transmitters, perform the computations, and distribute the output
signals to the computer and ASIP. The constraints mentioned in II.F.1.4 with
respect to the racks, cables, power supplies and ASIP also apply to the
reactor water level system. It is expected that the system from sensors %o
indicators in the control room can be operational for both units by December
of 1982.

A detailed description of the vessel level system showing the tap locations,
fluid line routing, transmitter location, signal processing and parameter
displays will be submitted by October 1, 1981. The system utilizes vessel
differential pressure to determine level but it is not a Westinghouse-designed
or supplied system. The questions on the Westinghouse system sent to Wisconsin
Electric by the NRC in Reference 41 will be addressed, where applicable, in

our October 1, 1981 submittal.

I1.XK.3.5 AUTOMATIC TRIP OF REACTOR COOLANT PUMPS DURING LOSS-OF-
COOLANT ACCIDENT

The Owners Group of Westinghouse utilities submitted material in 0G-60,

R. W. Jurgensen to P. S. Check letter .ated June 15, 1981 (Reference 31),
which documented post-test analysis of LOFT test L3-1 and L3-6. Reference 31
stated that the schedule to submit a proposed automatic RCP trip, if such a
trip is determined to be neccssary, will not be required until at least three
months after the NRC has approved the small break model.

ITT.A.1.2 UPGRADING EMERGENCY SUPPORT FACILITIES

The conceptual design information for the emergency response facilities at
Point Beach was submitted to the NRC in letters dated February 18, 1981
(Reference 15a) and June 1, 1981 (Reference 28).

The instrumentation described in Reference 2 was installed in the temporary
Technical Support Center prior to March 1, 1981 and is fully operational with
the following exceptions:

1. Wind speed and direction indicators cannot be installed on a temporary
basis,

2. The remaining Th and Tc for Unit 2 will be installed by October 1, 1981,
- Containment sump level, and

4. Containment high-range radiation.



Re. ision 2
9/14/81

Items 3 and 4 wil)l be operational when the new instrumentation racks and

ASIP's are installed and operational by Septemrer 1982. The value of connecting
them to the temporary Technical Support Center (TSC) will! be determined at

that time,

when the new TSC is completed, the interim instrumentation system will be
moved to the emergency operations work area. This move should occur by
February 1, 1982, at which time the new TSC can be considered operational.
This system is judged to be adequate until the final computer-based plant
data system is operational around September of 1983.

A training session was held on March 11, 1981 for all Duty and Call personnel

and all Duty Tecnnical Advisors to cover the parameters display. User instructions
have been developed for the interim system and are located close to the

display panel.

Clarification of various emergency respense facilities items is as follows.
This item 7III.A.1.2) is being considered to be applicable to the physical
facilities of the TSC, OSC and EOF. The Emergency Plan is addressed in
I1.A.2.1, the meteorological data system is addressed in III.A.2.2, and the
plant safety parameter display console is addressed in 1.D.2. Since the
technical data system is part of the same computer system as the SPDS, it
will be considered in I1.D.2.

II1.A. 2.1 EMERGENCY PREPAREDNESS - UPGRADED EMERGENCY PLANS TO
APPENDIX E, 10 CFR 50

Copies of the revised PBNP Radiological Emergency Response Plan, as well as
copies of the State and local plans, were submitted on December 30, 1980
(Reference 12b).

The PBNP Plan submitted was complete except for the fifteen-minute notifi-
cation and Table B-1. In Reference 30, a public notification system was
described for PBNP. Revisiors of the local radiological emergency response
plans will be made by the councies for inclusion in the State plan for submittal
to the Federal Emergency Management Agency. A revision to the PBNP Emergency
Plan will be made after the public notification system is operational. The
functional requirements of Table B-1 were discussed in Reference 12b and an
alternate Table B-2 was presented.

The Emergency Plan Implementing Procedures were submitted on February 27,
19€1 (Reference 17a), including a description of methods to assess and monitor
potential off-site consequences of an emergency.

The upgraded Emergency Plan and its associated implementing procedures were
implemented on March 31, 1981 in accordance with 10 CFR 50.47S2.

Personnel at PBNP and the corporate headquaiters that have a role in emergency
response to an incident at PBNP have received training and ha.e been entered
into a retraining program on thc Emergency Plan and applicable Emergency Plan
Implementing Procedures.
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II11.A.2.2 EMERGENCY PREPAREDNESS - METEOROLOGICAL DATA

Wisconin Electric has provided in Reference 13 a description of its plans for
upgrading the meteorological measurements program at Point Beach. Reference 38
stated that our submittal of a complete functional description of all elements
of the upgraced program discussed in Section G of Reference 13 will be provided
prior to January 1, 1982.

The meteorological measurements program is being design to interface with the
computer system being installed to meet NUREG-0696 requirements (See Note

[.D.2). This means of implementing the meteorological program will result in
some delay in its implementation, but will result in an integrated system

that is superior to any another means of impiementation we were able to

envision. The result is that Milestone 4 and Milestone 5 of Appendix 2 of
NUREG-0654 will not be completed by April 1, 19C2 and July 1, 1982, respectively.
Projected completion dates will be provided prior to January 1, 1982.
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. MOBEL RDS-1

A. GENERAL DESCRIPTION

The Model RDS-1 is a combination filter holder
assembly and alpha detector. The detector is of solid
state design to provide energy resolution and is followed
by an amplitier and a line driver. Addition of an IB-3R
(analog readout system) or an IB-3C (digital readout
system) provides the interface to .he readout electronics.

When installed in a proper samp'er assembly, the
RDS-1 provides a method of monitoring the particulate
filter with both an alpha and beta detector that fur-
nishes a dynamic measurement of radon. This measure-
ment can be subtracted from the beta channel, enhanc-
ing sensitivity and credibility of the beta measurement.

B. SPECIFICATIONS

1. Detector: Silicon diffused junction type
(cleanable) with 490 mm* area.

2. Filter: 47 mm dia. Millipore SM or e,quivalcnt
recommended. -

3. Counting efficiency: Approximately 20% of 2 pi
from a plated 47 mm dia. *"*Pu source in the filter
holder.

4. Amplifier: Charge sensitive input allowing verv
high input sensitivity with excellent noise rejection.
Feedback provides stability and control. Gain is fixed

for approximately +0.1V output when exnosed to a
1Py source. -

§. Connector: Amphenol #165-34 (mating connector
is on IB-3).

6. Power requirement: 24 VDC at 40 mA (provided
by IB-3).

7. Temperature: Operational from 30° to 130°F (0°C
to 55°C). Total gain chauge is iess than = 5%.

8. Mechanical S.ze:

a. 2 inch lead — 7.12 inches (18.1 cm) long x 2.70
inches (6.85 ¢cm) dia. overall.

b. 3 inch lead — 8.12 inches (20.6 cm) long x 2.70
inches (6.55 ¢m) dia. oserall,

Weight:

a. 2inch lead shicld — 7.4 pounds (3.36 kg).
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b. 3 inch lead shicld — 9.75 pounds (4.43 kg).
C. THEORY QF OPERATION
1. GENERAL

Particles contained in the air stream are deposited
on the filter. Alpha radiation emitted by this particulate
is detected, amplified, and transmitted to the interface
box (IB-3).

Use of a solid state detector provides good energy
resolution for alpha radiation while showing little or no
sensitivity to gamma or beta radiation.

2. FUNCTIONAL THEORY
a. Derector

When alpha particles bombard the detector,
they enter the depletion region of the back biased-diode
junction. While these particles are in the depletion
region, they give up energy by causing ion pairs to be
created. These ion pairs are created a: the rate of one
ion pair per 3.23 eV of energy given up by the alpha
particle. :

Because of the high electric field, these ion pairs
are swept out of the depletion region and the total
resulting charge is applied to the preainplifier input..

b. Amplifier

Transistors Q1 and Q2 form a charge-sensitive
preamplifier with an output proportional to the charge
input from the detector. The feedback capacitor C5
. termines the sensitivity of this circuit. Constant cur-
re * source CR1 sets Q1 bias current and, due to its high
impedance, provides a very high voltage gain from QI.
Q2 is 2n emitter follower that provides a low output im-
pedance from the p_reampliﬁer.

Transistors Q3 and Q4 provide gain and cable
drive. Feedback for gain control is via R7/RT1 and R3.
RT1 compensates for the temperature characteristics of
the detector.

D. DISASSEMBLY AND REASSEMBLY: (Refer to
assembly print)

CAUTION

If the detector face is scratched or if the detector
receives too miuch shock, it can be permanently dam-
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aged. The detector can be cleaned by using common
solvents such as trichiorocthylene or methanol. Typical-
ly. then the device is torced-air dryed. The contacts to
the active arca are ultrasonically bonded and can be
pulled lovse if excessively strained.

Avoid ambients or chemicals containing fluoride
ions. Since the ovide used to stabilize the detector sur-
face is adversely affected by the fluoride ion, drastic
changes in the performance of this device may occur.

18 DETEC‘I:OR (Refer to Drawing 10748-C01)
a. Disconnect the RDS-1 from its interface box.
b. Remove the clamp nut (item 17).
¢. Remove the filter retainer (item 8).
d. Remove the center body (item 9).
e. Loosen the three set screws (item 4).

f. Pushing with the cable (item 15), forge the detec-
tor out.

The amplifier and detector assembly are now
exposed.

To reassemble, reverse procedures. Before tightening
the set screws (0 hold the detector, adjust the detector so
that the case protrudes 1716 inch past the housing (item
11).

E. MAINTI;'.NANCE

When cleaning the detector, observe the CAUTION
above, To change the filter, remove the filter retainer
and old filter. Center the new filter on the O-Ring.
Replace the retainer.

NOTE

The solid state detector in the RDS-1 is light sensitive.
When the filter paper is being changed, the detector
connector should be disconnected before removing the
RDS-1 from its shield.

F. TROUBLESHOOTING

Through the use of the schematic, board component
assembly, and the section on theory of operation, one
shoule. o¢ able to solve the problems that may be en-
countered.
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PARTS LIST

The following table lists the electronic items incorporated in the RDS-1 and should contain any part necessary for
normal clectronic repair. Unless otherwise specified, callouts of manufacturers and manufacturers’ part numbers are
to be considered typical examples only and not restrictions against using equivalent parts with the same operating
characteristics. When ordering parts from Eberline, specify model numbeér, serial number, reference designation and
value, or a word description if the part has no reference designation. Eberline will automatically substitute equivalent
parts when the one called out by manufacturers’ part number is not available.

REF DESIG. ' PART DESCRIPTION MFR & PART NO.

Detector Solid State, Alpha Harshaw
DJC-500-50-100B

€1, C2 Capacitor 0.01 uF, 80V Sprague 192P1039R8

C3, C4 Capacitor 3.3 y4F, 15V Tantalum CS13B, Case A

Cs Capacitor 4.7 pF, 1kV Disc Cera;rnic Sprague 10TCC-V47

Cé Capacitor 6.8 uF, 35V, Tantalum CS13B, Case B

CRI Diode Current Regulator, 0.43mA  IN5289

Ja02 Connector ’ 5 Pin, Male. _ Amphenol 165-33

Ql Transistor FET 2N5358

Q2 Transistor NPN 2N4124

Q3 Transistor - PNP ; - 2N4126

Q4 | Transistor NPN = 2N4401

R1,R2 Resistor 100k, 1/4W, 5%

R3 Resistor 470k, 1/4W, 5%

R4 Resistor 2.4k, 1/-W, 5%

RS, RS . Resistor 5.1k, 1/4W, 5%

R6 Resistor 2.7k, 1/4W, 5%

R7 Resistor 18k, 1/4W, 5%

R9 Resistor 3k, 1/78W, 5%

R10 Resistor 1k, 1/74W, 5%

RI Resistor 750, 1/4W, 5%

XTI " Sensistor 10k at z.s;c : TI TG-1/8

Original September 1950 3
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RDA-XX

A. GENERAL DESCRIPTION

The RDA radiation detectors are a series of scintilla-
tion type detectors intended for installiation in sampler
assemblies that monitor radiation in installed systems.
The -XX in the model number is replaced by a number
and a letter defining the type of scintillation crystal and
the housing type. The last X defines the housing: A for
aluminum, S for stainless steel. The first X defines the
crystal: 1 for ZnS(Ag) alpha, 2 for 2 inch x 2 inch Nal
(T1) stabilized eramma, 3 for plastic beta, 4 for 2 inch
x 2 mm Nal . () gamma, 5 for 2 inch x 2 inch Nal (T1)
gamma. Other types are readily available also.

B. SPECIFICATIONS

1. Photomultiplier Tube: 2 inch, 10 dynode with S11
photocathode. This is a selected high resolution type for
pulse height analyzing applications.

2. High Voltége: Maximum 18009. t')pically in
600-1200V range depending on application.

3. Current: 120MQ resistance requires 10 pA at

1200V.

4. Connection: Single MHV coaxial connector sup-
plies high voltage and signal connection.

5. Magnetic Shield: Included.
6. Scintillation Crystal: .

a. -1 type: 2inch diameter ZnS(Ag) with 1 mg/cm?
aluminized mylar window.

b. -2 type: 2inch x 2 inch Nal(T1) with **'Am seed
imbedded for automatic gain stabilization.

¢. -3 type: 2inch diameter x .010 inch thick plastic
with 1.6 mg/cm? aluminum window.

d. 4 type: 2 inch diameter x 2 mm thick Nal(T1)
for low encrgy gamma, stabilized.

e. -5 type: 2 inch x 2 iach Nal(T1).

7. Size: 2.62 inch diameter x 9.25 inches long (6.7 x
23.5 cmj, excluding connector.

8. Temperature: 0 to 140°F (-18 to 60°C).

Original/September 1980

C. THEORY OF OPERATION

When radiation reacts in the crystal, a small flash of
iight is generated. The light photons are coupled to the
photormultiplier tube where they release electrons from
its photocathode. These electrons are acceierated along
the dynode string in the tube, gaining in number at each
dynode, until they reach the anode. The gain is con-
trolled by the high voltage applied to the tube. The
number of electrons collected (pulse amplitude) for each
radiation event in the crystal is dependent on the
amount of light generated (type of crystal and radiation
energy) and the high voltage applied.

D. MAINTENANCE

1. PREVENTIVE MAINTENANCE

The assembly does not require any scheduled
main;enance.

2. DISASSEMBLY AND REASSEMBLY
a. ’Di.sassembly
Remove (he retaining ring at the connector end. Slide
the internal assembly out.
"CAUTION
The crystal is not attached cacept

by the optical coupling com-
pound; do not let it fall.

Remove the cry:tal from the photo tube. The photo
tube may be unplugged from its socket.

b. Reassembly

Plug the photo tube into the socket. Place a small
quantity (approximately 1/4 ¢cm’) of optical coupling
compound (Dow-Corning 4-X*® compound or equal)
on the crystal and press and rotate against the photo
tube until uniformly seated. Slide the assembly into the
housing and install the retaining ring.

c. Crystals

Refer to the attached drawings for crystal assemblics.
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PARTS LIST

The following table lists the electronic items incorporated in the RDA-XX and should contain any part necessary
for normal electronic repair. Unless otherwise specified, cailouts of manufacturers and manufacturers’ part numbers
are to be considered typical examples only and not restrictions against using equivalent parts with the same operating
characteristics. When ordering parts from Eberline, specify model niimber, serial number, reference designation and
value, or a word description if the part has no reference designation. tberline will automatically substitute equivalent
parts when the one called out by manufacturers’ part number is not available. 3

REF DESIG. DESCRIPTION MFR & PART NO.
1. All RDA-XX

) Connector Assembly Eberline 10661-B0S
Connector, MHV Amphenol 27025
Socket Assembly Eberline 10661-B21
Photomultiplier Tube - Eberline 1C613-A19
2. RDA-1X
Crystal Assembly SR, Eberline 10661-B18
Phosphor Crystals, ZnS(Ag)
Aluminized Mylar, Eberline M-11
0.00025 inch thick
3. RDA-2X
Detector Crystal, Stabilized Eberlin~ 10658-A01
4. RDA-3X
Aluminized Mylar . Eberline M-10
Aluminized Mylar - Eberline M-11
Plastic Scintillator, Pilot **B"
0.010 inch thick
5. RDA4X
Detector Crystal Eberline 10661-A24
Stabilization Pulser , - Harsha_w AMI145G113K-X
6.-RDA-5X
Detector Crystal Harshaw 8D8

2 ' : Original/Septemnber 1980
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‘DA1-1 and DA1-6

A. GENERAL DESCRIPTION

Remote Detector Assemt'ies DAY-1 and DAI1-6 are
Geiger-Mucller (G-M) type detectors. They contain their
own high voltage supply, pulse amplifier, low voitage
regulation and line driver. Low voltage power is sup-
plied by the system 12V line.

The assembly may also contain a check source

assembly (optional) that is operated remotely. The

presence of this option is indicated by a **CC"’ suffix on
the model number, e.g. DA1-6-CC.

The s'ynal from the detector is amplified and then
processed by a line driver. The signal is carried on a
twisted-pair cable to the microcomputer where it is pro-
cessed and displayed.

The DAI-1 and DA1-6 differ only in the type of G-M

tube used and the high voltage generated for those
tubes.
B. SPECIFICATIONS

1. MECHANICAL

a. Size: 9.5 inches high x 3.9 inches wide x 4.85 in-
ches deep (24.1 x 9.9 x 12.3 cm).

b. Weight: 2.50 pounds (1.13 kg). Add 0.25
pounds (0.1 kg) if the chack source option is installed.

2. SENSITIVITY

DA1-1 — 0.0] to 100 mR/h (approximately 1,200

counts per minute (cpm) per mR/h).

DA1-6 — 0.1 to 10,000 mR/h (approximately 80
cpm per mR/h). -

3. LOW VOLTAGE

4+ 12V at 50 mA. Optional check source requires
12V at 200 mA when actuated.

4. HIGH VOLTAGE

Internal high voltage supply + 900V for DAI-1
and + SO0V for DAI1-6.

S. OUTPUT

3.4 VDC (nominal) alternating polarity into a
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twisted pair cable. Maximum normal cable length is
5000 feet (1523 m). Use 18-gauge wire if cable run is
more than 2000 feet. .

6. MOUNTING

Mounted with four screws through the back plate.
7. CONNECTIONS

Signal output and power input:

Amphenol 165-11 connector mates with Amphenol
165-10.

8. SATURATION

DAl-1 — Remains operational to 10 R/h field.
DA1-6 — Remains operational to G -/ w field.
C. THEORY OF OT'ERATION
1. GENERAL

The high voltage section develops the potential ap-
plied to the G-M detector. When radiation reacts in the
detector, a negative pulse is generated and coupled to
the amplifier. This pulse is amplified and coupled to the
electronics channel to be processed and displayed as
dose rate.

2. FUNCTIONAL THEORY
a. High Voliage Supply

Transistor Q204 is connected as a blocking
oscillator and gers its feedback for oscillation from
T201. The voltage is stepped up by T20i and fed back
by V20i and Q206 to control the current of Q204, thus
keeping power dissipation to a minimum. The hich
voltage is determined by the voltage regulator (V201).

.b. Amplifier E

Q210 is an emitter-follower amplifier biased in
the Class A region. When an input pulse occurs, the
voltage on the emitter of Q201 decreases by an amount
equal 1o the magnitude of the input pulse. Pin 2 of A202
(a voltage comparator) is connected to the emitter of
Q201 and thus the voltage on the positive input of the
comparator also decreases during cach input pulse. Pin
3, the ncgative input of A202, is held at a constant

*poitential by C207. The initial voltage difference be-
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tween Pin 2 and Pin 3 is st by the va ‘e of R207 and the
current flowing through it. When the voltaze on Pin 2
decreases 1o a value equal to or less than the voliage at
Pin 3, the comparator turns on and its output goes low.
After the pulie, when Pin 2 returns 1o its initial value,
the comparator’s output goes high. This action causes
A204, a 4 bit binary counter, to register a count. Taps
are provided to divide the iput count rate by 2,4, 8, or
16. Normaily * + divide-by-2 tap is used and input count
rate is reduced by a factor of 2. A204 drives A203,a 500

. line driver, which is connected to drive a balanced
twisted-pair line.

¢. Low Voliage

A201 is an integrated circuit voltage regulator pro-
viding a fixed 5V output. R216 reduces A201's power
dissipation.

d. Check Source

When a check source command occurs (from the
compuser or Display 111 switch), the circuyit to actuate
the check source solenuid is completed. The solenoid ac-
tion moves the radiation source to within close prox-
imity of the detector, pro-’ding a repeatable refercnce
reading. :

D. MAINTENANCE
1. DISASSEMBLY AND REASSEMBLY

a. Remove the unit from the mounting plate by
opening the two latches at the top and bottom of the
assembly. :

b. Remove the three O-ring screws on the sides of
the assembly. Remove the chassis. Avoid putting undue
stress on the wires. This exposes all circuitry and
mechanisms for maintenance.

¢. Reassemble in the reverse order.
2. PREVENTIVE MAINTENANCE

Keep the assembly as clean and dry as possible.
Unless the unit is opened regularly, this should be of no
concern since the operating components are seaied from
the environment. No scheduled preventive maintenance
is necessary.

3. CALIBRATION

No calibration cor.*rol is available or necessary on the
DA1-]1 or DAIL-6.

All calibration is performed by the computer soft-

ware.

2

If the optional check source is installed, the detector
assembly is shipped with the limit stop set for minimum
effect when unactuated, and the check source contribu-
tion to detected counts is masked by background.

4. TRUUBLESHOOTING

Determine if the proper voltages are present. (See the
schematic, 10803-C07.)

For low voltage measurements, use a voltmeter with
an input impedance of 20,000 ohms per vclt or greater.

For high voltage measurements, use an electrostatic
voltmeter or 2 DVM with a 1000MQ probe. If an elec-
trostatic voltmeter or a 1000MQ probe for the DVM is
not available, a regular voltmeter may be used for an in-
dication, if 'oading is taken into account.

" The voltages should be checked in the following order
to isolate the failure. All voltages are referred to ground
(chassis).

a. J201, pin A, approximately +12V; pin F. OV
(ground).

b. C208 posiuve, +5 +0.2V.

c. .R202-C201 junction (with an electrostatic
voltmeter): DA1-1, 900 £30V; DAI-6, 500 +20V.

Representative waveforms and other voltages appear
on the schematic.

Some G-M tube failures cause a multiple-pulse output
from the tube. This would appear as a sudden increase
in channel reading, especially in low fields. If this condi-
tion is simply caliraed out, a probable non-linearity in
reading exists. To prove the multiple pusing, two
methods can be used:

(1) Check the sensizivity of the G-M tube by connec-
ting a pulse counter 10 the output connector, pin D.
With the detector exnosed to a known ¥ ficld, the sen-
sitivity ‘should be (a;proximately) as follows: DAI-1,
600 cpm per mR/h; and DAI-6, 40 cpm per mR/h.

~ (2) Connect an osciloscope to pin 7 of A202. Observe
the pulses. At low count rates, pulses should occur
singly, not in pairs of groups.

§. CABLE RECOMMENDATICN

Cable Length Alpha Belden Conductor Size
Less than 2000 ft. 6010 8777 22 AWG
2000 ft.-5000 ft. 6023 9773 18 AWG

Original/September 1980



DAI1-1 and DAL-6

PARTS LIST

Th- following table lists the electronic items incorporated in the DAI-1 and DAI1-6, and should contain any part
necessury for normal electronic repair. Unless otherwise specified, caliouts of manufacturers and manufacturers’ part
numbers are to be considered typical examples only and not restrictions against using equivalent parts with the same
operating characteristics. When ordering parts from Eberline, specify model number, scrial number, reference
designation and value, or @ word description if the part has no reference designation. Eberline will automatically
substitute equivalent parts when the one called out by manufacturers’ part number is not available.

Original/September 1980

REF DESIG. PART DESCRIPTION MFR & PART NO.
- A201 Integraies Circuit Voltage Regulator, +5V, 1A Fairchild 7805UC or
‘ National LM340T-5.0
A202 : Integrated Circuit Comparator National LM311H
A203 Integrated Circuit Quad NOR 500 Texas Instruments
L.ne Driver SN74)28N
A204 Integrated Circuit 4-Bit Binary Counter Texas Instruments
. SN74LS293N
- C201 Capacitor 220pF, 3kV CRL DD30-221
C203 Capacitor 0.1 4F, 80\" Sprague 192P1049R8
C204 Capacitor . 3.3 4F, 15V, Tantalum CS13, Case A
C205, C206 Capacitor 0.01 pF, 2kV Sprague BL-510
C207 Capacitor 0.1 uF, 35V, Tantalum CS13, Case A
C208, C209 Capacitor 120 uxF, 10V, Tantalum ‘ CS13, Case C
C210 Capacitor 2.2 yF, 20V, Tantalum CS13, Case A
C211 Capacitor 0.01 uF, 200V Sprague 192P10392
CR201, 203 Diode Silicon IN4148
CR204, 205
CR202 Diode 2500V PIV Varo VA-25
. Q201 Transistor PNP, Silicon 2N4126
Q204 Transistor PNP, Silicon 2N4234
Q205, Q206 Transistor NPN.. Silicon 2N4124
R202 Resistor 330k, = 10%, 1/4W
R203 Resistor 1k, £ 10%, 1/4W
R204 Resistor 20k, +10%, 1/4W
R205 Resistor 30k, %10%, 1/74W
R206 Resistor 1.3k, 210%, 174W



DAI-1 and DAL-6

REF DISIG. PART " DESCRIPTION MFR & PART NO.

R207 Resistor © 200, £5%, 1/4W
R208 Resisior 39k, £10%, 1/4W
R209 Resistor 270, =10%, 1/4W
R210 Resistor 6.8k, =10%, 1/4W
R211 Resistor : 3k, 5%, 174W
R212 : Resistor 330, +10%, 174W
4 ng * Resistor 22M, =10%, 1/4W
R214 - Resistor 470k, =10%, 1/74W
R215 Resistor 10k, =10%, 1/4W
R216 Resistor 43, +5%, 1/2W
. T201 Transformer Blocking Oscillator Microtran M8149
O-Ring Housing Seal Eberline 10031-A176
1. DAI-1
V201 High Voltage Regulator 900V Coror:a Tube Victoreen 5;341 or
GV3A-900
v202 Detector G-M Tube = Eberline 10450-B12
2. DAI-6
R201 Resistor 10M, £10%, 174W
va01 High Voliage Reguiator 500V Corona Tube Victoreen GV3B-500
V202 ’ Detector G-M Tube, Eberline 10450-B28

Energy-compeusated

4 Original/Sepiember 1980
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NOIBLE GAS DETECTOR

A. GENERAL DESCRIPTION

The Noble Gas Detector assembly is a beta-gamma
detector intended for use in sampler assemblies. The
detecting clement is an argon-filled, halogen-quenched
Geiger-Mueller (G-M) tube mounted in a holder which
forms part of the shield when installed in a sampler. The
detector assembly is connected to a microcomputer
system via an IB-4A interface be ¢,

B. SPECIFICATIONS

1. G-M Tube: Argon-filled, halogen-quenched,
energy-compensated.

2. Operating Voliage: 550 = 50V.

3. Sensitivity: Approximately 80 cpm per mR/h in a
WCs field.

4. Dead Time: Approximately 20 micros.econds.

5. Plateau: 100V minimum lergth with slope approx-
imately 15 percent per 100 volts.

Original/September 1980

6. Environment: Operating temperature range -40°F
to + 167°F (40°C to +75°C).

7. Conriector: BNC series.

5. Size: 2.75-inch (7.0 cm) diameter x 8.11-inch
(20.6 cm) length. ’

9. Weight: Approximately 6 pounds (2.7 kg).

C. OPERALION

The Noble Gas Detector assembly is operational when
connected to a functioning IB-4A interface box. No
adjustments are available.
D. MAINTENANCE

The Noble Gas Detector assembly requires no

scheduled maintenance. In general, keep the device as
clean and dry as practical.



NOBLE GAS DETECTOR

PARTS LIST

The following table lists items incorporated ini2 i Noble Gas Detevtor assembly and should contain any part
necessary for normal repair. Unless otherwise specified, callouts for manufacturers and manufacturers’ part numbers
are to be considered typical examples only and not restrictions against using equivalent parts with the same operating
characteristics. When ordering parts from Eberline, sp-cify model number, serial number, reference designation and
value, or a word description if the part has no reference designation. Eberline automatically substitutes equivalent
parts when one called out " ; the manufacturers’ part number is not available.

REF DESIG. PART DESCRIPTION MFR & PART NO.

Prote Cover Eberline 10942-B03
Foarn Pad Eberline 10942-A06
G-M Tube Eberline 10450-B28
Grounding Sleeve Eberliie 11032-A17
Insulator ' Eberline 10942-A04
Probe End Eberline 11022-B16

Resistor P 10M, 1/8W, £10%

O-Ring 3/4 inch 1D x‘ 15/16 inch OD  Parker 2-116 BUNA-N
x .103 inch

O-Ring "~ 1/2 inch ID x 5/8 inch OD Parker 2-014 BUNA-N
x .070 inch :

O-Ring 2-1/2inch ID x 2-3/4 OD Parker 2-230 BUNA-N
x .139 inch '

O-Ring 3/16 inch 1D x 3/8 inch OD Parker 2-106 BUNA-N
x .103 inch
Wave Washer Scastrom $5806-€0-1
Retaining Ring TRUARC N5000-81

2 A Original/Scptember 1980
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SA-9

A. GENERAL DESCRIPTION

The Model SA-9 sampler assembly comprises a lead-
shielded detector and a length of tubing which deier-
mines the sample volume. The SA-9 i« used for the
sampling of gaseous or liquid effluents. The detector is
an energy-compensated Geiger-Mueller (G-M) tube
which views a section of one-inch outside diameter
(0.d.) stainless stee! tubing. This sec*ion of tubing acts
as the sample volume. The sample tube can be changed
to one of another diameter and the distance between the
detector and the sample tube varied; either of these
changes alters the detzctor sensitivity. The one-inch tub-
ing is stan.dard and serves as the basis for calibration.
Any alicrations to adjust detector sensitivity should be
done by Eberline. Proper operation of the detector and
counting circuitry may be verified My actuatior of the

check tource mechanism which is installed in the SA-9,

A Model IB-4A interface box is used to connect the
SA-9 sampler assembly to either digital- or gnalog-based
monitoring systems.
E. SPECIFICATIONS

1. MECHANICAL

a. Shielding: 3-inch (7.62 cm) thick lead.

b. Sample Volume: Dependent upon tube diameter.

c. Samplz Tube: 1 inch'o.d. x .032 inch wall
stainless steel hydraulic grade tubing (standard).

d. Connections: Stainless steel *“*Swagelok® com-
pression type tube fitting, inlet and outlet.

¢. Weight: "Approximately 315 pound: (143 kg).
f. Size (with I‘B-JA mounted): 13.5 inches long x
13.0 inches wide x 13.7 inches high (34.5 ¢cm x 33.0cm x
34.8 cm).
2. ELECTR.CAL

a. Detector High Voltage: 500 VDC (supplied by
1B-4A).

b. Solenoid Voltage: 12 VDC (standard).

Ori;:mal/Scplcmbcr 1980

C. CHECK SOURCE OPERATION

NOTE

The check source contains a
licensable quantity of radioactive
material (.5 uCi of "*Sr*Y).

When a check source command is requested, voltage
is applied to the check source solenoid. Rotary action of
the soienoid moves tiie radioactive source in line with a
small hole in the detector mounting block., The beta
radiation from the source, which is normally sk’zlded
from the G-M wube detector, shines through the hole,
striking the detector and causing an up-scale reading,
Removal of voltage to the solenoid allows the solenoid
spring 1o return the radioactive source to its normally
shiclded position.

D. MAINTENANCE

1. DETECTOR OR CHECK SOURCE SOLENOID
ACCESS

The G-M tub: detector and check source are mounted
in the same assembly. To access this assembly, the
3-inch-thick lead shield (opposite the sumple tube) mus.
be removed. This shield is held in position by four
3/8-16 hex bolts. Once the shield is removed, the detec-
tor assembly may simply be pulled from the center
shield.

NOTE: When replacing the lead shield, make sure the
detector and solenoid ‘vires are dressed into the siot in
the shield.

2. CALIBRATION SOURCE (EIC #11058-00)

The calibration source available for the SA 9 sampler
assemibly is 2 one-inch 0.d. tube sealed at both ends and
con‘aining a known concentration of *“'Kr gas. The
calibration source must be inseried in place of the
sample tube.

Remove the four 3/8-16 hex bglts holding the 4-inch
lead shield in place. The shield may then be moved to
clear the fittings on tae sample tube. Once the rample




E. PARTS LIST

There are only two spare parts for the SA-9 sampler
assembly

PART ) DESCRIPTION

10450-B28 G-M Tube

Ledex #H-1079-032 Solenoid
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