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i CIABLO CANYON POWER PLANT UNIT NO(S) 1 AND 2 PAGE 1 0F 14
;

! EMERGENCY PROCEDURE

ri7a PERSONNEL ACCOUNTABILITY AND ASSEMBLY
'

APEAOVED: - Yb
rLatuMA;ign DAH

SCOPE

This procedure describes the imediate emergency personnel assemoly and
accountability actions to be taken by all on-site personnel, security
officers, contractors, and visitors in the event of a Unit 1 plant emergency
while Unit 1 is operational and Unit 2 is still in the construction stage.
This procedure and changes thereto require PSRC review.

GENERAL

In the event of an emergency situation at Unit 1, it is imperative that all
personnel on-site are notified of the situation, their whereabouts
identified for safety and security purposes, and that they respond in a
coordinated effort to the emergency.

In certain situations, (e.g. , if the emergency is security related),
personnel may be directed to respond in a manner other than what is stated
in this procedure. In most situations, the primary notification means is
the evnergency signal which alerts all personnel in the vicinity of the main
plant building that an emergency exists.

1. The signal is produced by electronic warblers placed at numerous
locat:ons throughout the olant. It has a :nac20: eristic scund; a -2

'"

rise in ;i::S ^ Alcun cy a sicuer cr:p. The scunc cycle is repeatec
continuously for as long as the signal remains energized.

2. Flashing red lights have been provided in the containment and other
plant areas where the background noise level may not permit audible
perception of the electronic warblers.

3. In an emergency situation, the alam should sound for a minimum of one
minute.

Actuation and reset of the signal shall be as follows: '

l. Actuation of the plant emergency signal requires specific approval from
the Shift Foreman.
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2. The signal can be manually actuated from the operator's control
console of either unit by manipulating the control switch to the
ON position. Actuation can also be perfonned from the hot
shutdown panel of either unit by a control switch similar to the
control console switch.

3. The alarm can be reset from the operator's console or the hot
shutdown panel by proper operation of the control switen, or from
the auxiliary relay panel EACC3 located at the 128 foot elevation
on the Unit 1 equipment side.

Each site employee is assigned a designated assembly area (see Figuret

| 1), and each area is assigned a supervisor. The Designated Assembly
Area Supervisor (DAAS) notifies the Security Shift Supervisor orr

| General Construction Security who in turn notifies the Security Shift
t Supervisor, of personnel accountability. The Security Computer roll

call is to be used as the primary method of accountability for
personnel potentially within the plant area.

! Personnel receive instructions on the assembly process as follows:

1. Site area and Unit 2 visitors and comon carriers will be logged
in.and out and provided with instructions at the Avila Gate guard

! post or plant site guard post, or General Construction Security
office.

2. Upon arrival and check-in at tne security building, Unit 1
visitors will receive instructions explaining what they are to do,

I and where they are to go in the event of sounding of the Site
| Emergency Alarm.

IrlITIATING CONDITIO'lS
|

| The Shift Foreman declares that the plant is in an Alert, a Site
'

Emergency, or a General Emergency status as defined in Emergency
Procedure G-1, " Accident Classification and Emergency Plan
Activation," or determines that personnel assembly and accountability
is desirable, and activates the emergency signal.

1* EDIATE ACTIONS

1. PGandE plant personnel engaged in critical operations or
emergency recovery actions shall call their assigned assembly-,

'

areas as soon as practical.

DC0005 2VII
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2. Plant security personnel shall respond as follows:

Those assigned to the Central Alar n Station, the Secondarya.
Alarm Station, the perimeter posts, and other fixed posts
shall remain at their posts and await further instructions.

b. Those on routine patrol shall continue their patrol unless
otherwise instructed by the Security Shif t Supervisor,

c. All other permanent security force personnel shall call in
to the Security Building for instructions.

3. Plant personnel with poten 'al immediate emergency response rolls
will report to their assigned in-plant assembly area (Control
Room, Access Control, Cold Machine Shop [ Operations Sucport
Center], Technical Support Center LTSC]). Operations personnel
on shift and at the intake should call the shif t foreman. All
other personnel at the intake should report directly to their
assembly areas. personnel in the raciologically controlled area
of the plant will initially assemble at the Radiological Access
Control.

4. All other Unit 1 PGandE personnel not involved in critical
operations or emergency recovery shall proceed to the Security
Building exit and " badge out" and then proceed to their assembly
area. Unit 1 personnel on the Unit 2 side will proceed directly
to the assembly area. Figure 2 is a diagram of the Temporary
Training Building, showing the designated assembly locations in
that area.

in7 . ,. 4. . . , _,,_-q , .y . .: ,..w .,_,_.,4,.,. .: .- ..,

, M ais subordinates at any tima.

5. All Unit 1 and Unit 2 PGandE General Construction, construction
contract personnel and their visitors will evacuate the plant
buildings and proceed to tt.eir assigned Assembly Areas via their
assigned badge alleys. Badges will be deposited on exit from the
project.

6. PGandE DER, California Department of Fish and Game personnel and
their visitors, will evacuate from the plant buildings and -

DC0005 3VII
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adjacent work areas and proceed imediately to their
assembly area, the PGandE Biology Lab.

?OTE: rortions of the Station tonstruction Crew, Line crew DER
Biologists, and otners working outside the plant security
fence, as well as Camp Residents, will report directly to
the appropriate assembly areas.

7. Unit 1 NP0 escorted visitors will be escorted to the Security
Building and instructed to remain here. Accountability will be
maintained by checking off those escorted visitors against the
visitor sign-in log maintained at the security office. Escorts
themselves will then proceed to their own department or companyassembly areas.

8. Unit I unescorted visitors "(NPO Contractors, NRC inspectors,
consultants, Coast Valley Division or General Office Personnel,
not permanently assigned to the plant)" will also report to theSecurity Building.

9. Unit 2 visitors will be escorted to their visitors assembly area
and the escorts will then proceed to their own assembly area.
Drivers will park their vehicles and proceed on foot to their

-
,

a,ssigned area.
.

.

SUBSE00ENT ACTIONS - UNIT 1 ONLY
' 1.
( The Security Shift Supervisor will insure that the " badge out"

counter is manned,for persons leaving the Unit 1 protected area.
2. The DAAS for each Unit 1 Assembly Area w'll use the

" BADGE-0-MATIC" computer printout, posted on the wall of each
!

Assembly Area to check off the individuals present at the
Assembly Area or pretare a list af m:crnel present by na e and'

_ _ O rm n;:2=r. aa :r.e heac-count is cor'ne:,
.

a) The DAAS for each Assembly Area inside the protected area
(Control Room, TSC, Cold Machine Shop, and Radiological
Access Control) shall inform the Security Shift Supervisor
(normally uses the emergency conference line, ext.133the total head-count and the names of any individuals)notof

;
accounted for. When the required information has been

! passed on to the Security Shift Supervisor, the DAAS should
send the " BADGE-0-MATIC" printout or list to the SecurityShif t Supervisor by runner.

|
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. -

g: The DAAS should maintain contact on the con,ference
line at all times for subsequent instructions or to
infonn the Security Shift Supervisor of late-comers.

b) The DAAS for each assembly area outside the protected area
(Temporary Training Building, Security Training Trailer, and
the Access Training Trailer) shall inform the Securi*y Shif t
Supervisor (normally uses the conference line Ext. 1281) of

i
'

the total head-count and the names of any individuals not
accounted for. When the required infomation has been
passed on to the Security Shift Supervisor, the DAAS should
send the markedup copy of the " BADGE-0-MATIC" printout or
list to the Security Shift Supervisor by runner.

|

g: The DAAS should maintain contact on the conference
line at all times for subsequent instructions or to
inform the Security Shift Supervisor of any.

late-comers.

3. The Security Shif t Supevisor.can cecess the conference lines bydialing: Inside Protected Area --
Outside Protected Area -7 g

4 The names of personnel unaccounted for will be detennined by the
security shift supervisor by comparing the badge racks against
the Security Computer Roll Call, or the assembly area reports.
The results will be reported to the Emergency Liaison Coordinator
as soon as possible.

5. The Security Shif t Supervisor shall notify the Emergency Liaison
Coordinator in the TSC (or Centrol c::- if in off-nc 31 he;r:'-'

7 " 3 ws ?- ? :::unin11itj, com::lete one 'Sumary er
Fersonnel Accountaoility and Assignments" log sheet (Form
69-10050), and forward the completed forms to the Emergency
Liaison Coordinator.

6. If there are sny unaccounted for personnel, the following actions
will be initiated:

The Security Shift Supervisor will attempt to identify thea.
last known location of the unaccounted persons from DAAS-
Reports and the Security Computer Roll Call, and provide
this information to the Emergency Liaison Coordinator.

OC0005 SVII
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lb. The Site Emergency Coordinator will assign apperpriate
personnel to perform a plant search. If the situation
dictates, the Emergency Radiological Advisor will provide a
member of the Chemical and Radiation Protection Department
for assistance.

c. The person leading the plant search shall contact the
Emergency Liaison Coordinator when contact has been made
with the unaccounted for eersonnel.

7. After persons assigned to other assembly areas have assembled at
the Radiological Access Control, have been accounted for, anc
have been processed through the Contamination Control Point, the
DAAS will contact the Emergency Liaison Coordinator and inform
him of such. Persons assembled at Access Control will then leave
the protected area via the Security Building and proceed to their
designated assembly areas.

8. The Site Emergency Coordinator will order any necessary
relocations or evacuations of assembly areas as appropriate. the
DAAS of each area may relocate personnel ~if deemed necessary for
personnel safety.

.

9. Personnel required for imediate emergency response will be
dispatched from the Operations Support Center (access control and
cold machine shop assembly areas). Other personnel assembled may
be relocated, on order of the S1te Emergency Coordinator, to tne
Security Building Operational Support Center to await job
assignment.

|

10. Personnel will be granted access to the plant only or, the |authorization of the Site Emergency Coordinator. '

11. NcMSecin::

All records generated by the utlization of this procedure for an
exercise or emergency shall be forwarded the next working day to
the Assistant Plant Manager / Support Services for review and
retention. ;.

1) Records generated from exercises will be categor:1ed as non
permanent and retained for a minimum of five years.

.

DC0005 6VII
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l

2) Recordsgeneratedfromaciualemergencyeventswillbe
categorzied as lifetime and placed into lifetime storage in
dCCordance with procedure "Racuirements for Retention and
Extenced Storage of Operation Phase Activity Recorcs (AP
E-151)."

SUSSECUENT ACT:CNS - UN*T 2 CNLY
_

1. Personnel accountability measures must be implemented and are the
responsibility of the project superintendent.

f0TE: it is the responsibility of each supervisor to xnow the
general location of his subordinates at any time.

2. The General Construction Security Department will check off i

visitors in assembly area D against the visitor sign-in log. A
list of personnel within the Unit 2 security fence who did not
badge out of the project will be provided the appropriate
assembly area supervisor (s). The supervisor will identify the
head count and personnel not accounted for by name and last known
location.i

| 3. The Project Superintendent or his alternate will appoint a
! deneral Construction staff member to contact each group to

identify the head count and personnel not accounted for by name
and last known work location. The results will be reported to
the Project Superir.tendent or his alternate. This staff member
may act as coordinator for the visitors and contractors in
assembly areas A, 8, and D in the event a security officer is not
available. Assistance in t,is function may be requested from the

'S;te Emr:ency CercirM:r ( ::rtactdnc the Securd?" P"*
..:: rr. . A,s r: 1., ' . . . . ..

4. The status of personnel accountability will be forwarded to the
Plant Security Shift Supervisor for relay to tne Emergency
Liaison Coordi,nator.

5. If there are any unaccounted for personnel, the folt. wing actions
will be initiated:

a. If the person is believed to be outside the plant security
fence, the Project Superintendent or his alternate will
instruct a securisy officer to accompany the unaccounted for
person's supervisor or designated alternate in a search.

t

DC0005 7VII
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.

b. If the person is believed to be within the plant security
fence, the Site Emergerii:y Coordinator shall assign
appropriate personnel to perfom a plant search. .lf the
situation dictates, the Emergency Radiological Adviser will
provide a member of the Chemical and Radiation Protection
Department for assistance,

The person leading the search will contact the Projectc.
Superintendent or Emergency Liaisen Cecrc nator anen contact
has been made with the unaccountec for perscnnel.

6. The Site Emeegency Coordinator shall direct the Project
Superintendent or his alternate to not1fy the respective
assembled personnel to return to nomal activities, remain et
their location, move to another on-site loca. tion, or evacuate.
The DAAS of each area may relocate personnel if deemed necessaryfor personnel safety.

.

UNIT 1 ASSEMBLY AREAS
'

'

The first available person listed in each group below is designated as
the primary DAAS to be responsible for the accountability of personnel
at each assembly area. Using the conference lines, (dial 1332, 1281,
or 'nomal number 3330) or runner, he shall infom the Security Shift
Supervisor of the status of his areas as soon as practicable.

-.

1. Control Room (Phone ')
-

Shift Foreman--interim Site Emergency Coordinatora.
b. Plant Superintendent

Operators, Control Technicians, Clerk, and others on shiftc.
Resident NRC Inspector (one designated inspector)d.

2. ' - ~

:f L :: n '.c;er ,m h
'

|
Training Manager (tmergency Liaison Ccordinater)a.

b.
Operator Training Instructors (Emergency Liaison Assistants) |Plant Manager--long-tem Site Emergency Coordinatorc.

d. Support Services Manager
Technical Services Manager (Emergency Evaluations ande.
Recovery Coordinator)

f. Operations Manager (Emergency Operations Advisor) .

DC0005 8VII
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.

g. SeniorPowerProductionEngineer(Nuclear)--3
h. Senior Power Production Engineer (Operations) -

1. Relief Shift Supervisor -

j. Resident NRC Inspector (one designated inspector) and any I

visiting NRC inspectors
k. OC Supervisor
1. Maintenance Manager (E. ergency Maintenance Cecrainator)
m. Chemistry and Radiation Protecticn Manager (Emergency

Radiological Advisor) | ;

n. Senior Instrument and Controls Supervisor
o. Comunication Technicians--4
p. On-site Safety Review Group Senior Nuclear Engineer
q. G.C. Resident Startup Engineer or his on-shif t

representative - -,

r. Division of Eng1neering Research Dosimetry Staff (.
will report to DAAS by phone from the TSC Lab -

s. Chemistry & Radiation Protection Syste:ns Analysts (TSC EARS
Operators)

ColdMachineShop[ Phone. ]-3.
'

a. Fire Marshal
*

b. Assistant Fire Captains--2
c. Maintenance Fire Brigades

4 AccessControl[ Phone
. .

a. Senior Chemistry and R3diation Protection Engineer
b. Chemistry and Radiation Protection Engineers
c. C&RP Foreman |
d. Chemistry and Radiation Protection Techniciaes

*

:: .' . : :r. .
'--

*

..

5. Security Building TPhone

a. Security Shift Supervisor
tSecurity Supervisorb.

c. All shift security personnel not on patrol or training
status

d. All nonessential General Office Personnel onsite
e. All nonessential Coast Valleys Division Personnel onsite.
f .. All Unit I Visitors
g. All Westinghouse and Bechtel Personnel no otherwise assigned

.

DC0005 9VII
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,

Temporary Training Building [ Phone6. ~

The most senior person in each area of the Temporary Training
Building shall perfom accountability of their area and report
results to the DAAS for the Operator Training Office Area for
reporting to the Security Shift Supervisor.

a. Operator Training Office Area

1) General Foreman (Mechanical)
2) General Foreman (Electrical)
3) Electrical Maintenance Foreman
4) Training Shift Foreman
5) All other Electrical Maintenance or Operations

personnel not designated in areas 1-b above,

b. West Classroom

1) Maintenance Foreman (Mechanical)
z) All other mechanical maintenance personnel not

designated in areas 1-5 above

c. East Classroom
.

'

1) I&C Supervisor
2) IaC Foreman
3) All other I&C personnel not designated in areas 1-5

above.

7. Access Training Trailer [ Phone
_

a. Office Supervisor
y . . . q . 7 - n e < q . e . . . .., q . ,
. .:. . . a . . . .. ; r. e ;
c. Budget Analyst

! e. tmoloyee Counselor
t. Personnel and General Services Supervisor
g. All clerical oersonnel and ianitors

SecurityTrainingTrailer[ Phone ]8.

a. Security Training Supervisor -

b. Senior Power Production Engineer (Training)
Senior Power Production Engineer (Outage Planning)c.

p d. QA Supervisor and QA Personnel
y e. OC Supervisor and QC Personnel
n f. ISI Senior Engineer end ISI Personnel
)} g. All other Technical Personnel not designated in areas 1-6
| above
|

DC0005 10VII
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,
9. Biology Lab [ Phons

J *.

a. DER Nuclear Section Supervisor
b. Biology Lab Staff Consultants and Visitors.

POTE: in off nonnal working hours, the most senior supervisor
present will assume the functions of the DA/S.

UNIT 2 PGandE GENHAL CONSTRUCTION AND CONTDACTORS ASSE.*BLY AREAS

All Unit 2 construction personnel shall be av Nnted for by
controlling the individual's project I.D. p';to badge. Enroute route
to their assembly areas, each employee shall deposit their I.D. b2dje
at the proper alley of entry. Each contractor will assign a staff
member to report to the badge alley to assist in accounting for their
personnel and for resolving any discrepancies. Figure 2 shov:s the
assembly area locations for Unit 2 construction personnel. The
assembly area supervisor will be the Senior Representative of each
group on site.

Group Area -

Plant Thorpe A-1
,

Pullman Power Products A-2
H.P. Foley and their
subcontractors B

PGandE General Construction
Engineering Services C1
Quality Control Group C1
Mechanical Group C2
S*.a'*-Uc Grouc C2

i,ectricalGrbu
..

Civil Group C3
Administration Group C4
Station Construction Crew E |Line Dept./ Paint Crews E

Cal-Poly Foundation C1

Kaiser /Lockheed/EcoMar/ Terra C1
Telos C1
Waltek C2 .

Bechtel C2
Thennon C3
Towill Inc./Ames A Assoc. C3
Visiturs and other personnel
not listed above D

DC0005 11VII
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MISCELLANEOUS
.

If an emergency occurs during the evening or on a weekend or holiday,
the same areas used during working hours shall be utilized. Hewever,
personnel who are off-site at the time of the emergency and are
notified to report to the site to assist in recovery operations should
be instructed as to where they should report wnen notified. If no
instructions are given, personnel reporting to the site shall pr0ceec
inmediately to the Ope-ational Support Center (Security Builcing Lanen
Room).

ATTACHMENTS

1. Form No. 69-10059, Individual Accountability Sheet
2. Form No. 69-10060, Summary of Personnel Acc untability and

Assignrents.
3. DCPP General Construction Personnel Accountability

FIGURES

1. Units 1 & 2 Assembly Area Locations.

2. As'sembly Areas -- Temporary Training Building.
.

*

SUPPORTING PROCEDURES

G-1, " Accident Classification and Emergency Plan Activation"

G-5, " Evacuation of Non-essential Site Personnel"

-

4

I

.

4

e
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FIGURE 1
UNITS 1 & 2 ASSEMBLY AREA LOCATIONS
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FIGURE 2
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69-10059 4/82 (50) Sheet 1 of 1'

PACIFIC GAS AND ELECTRIC COMPANY
DEPARTMENT OF NUCLEAR PLANT OPERATIONS

DIABLO CANYON POWER PLANT UNIT NOS. 1 AND 2.

INDIVIOUAL ACCOUNTABILITY SHEET

DATE

ANtA ACCOUNTABILITY SUPERVISOR

NAME BADGE RACX y RLMARKS (NOTE ANY INJURIES)

.

l

1-

:
i

>

,
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-

DEPARTMENT OF NUCLEAR PLANT OPERATIONS
DIABLO CANYON POWER PLANT UNIT N05. 1 ANC 2

:

SUMMARY OF PERSONNEL ACCOUNTABILITY AND ASSIGNMENTS

; -

. BY DATE
I,

-

| INITIAL PERduNNEL ACCOUNTABILITY
i

i
'

CONTROL In Charge Report In At Hours
00CM No. Of Pecpie Accountec For L j res [ ] 'ic,

g Missing
Injured
Rer.a r k s

,

TECHNICAL in Charge Report In At Hours
SUPPORT No. Of People Accounted For [ j Yes [ ] No
. CENTER. Missing

Injured
Remarks

.

.

t,0LD In Charge Report In At Hours
MACHINE No. Of People Accounted For L J Yes [ ] No"'9P

_ Missing
Injured

'

Remarks

!ACCESS !c C9 --> hr -t !.u - - -:,

I me..c..e ;.. , , .:; t ,, . ;.. . .. ..

i Missing !I

Injured
Remarks

dECURITY In Charge Report In At Hours
TRAINING No. Of People Accounted For L j Yes L j No|

JRAILES Missing -

Injured
Remarks

-

|

|
1
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DEPARTMENT OF NUCLEAR PLANT OPERATIONS
DIABLO CANYON POWER PLANT UNIT N05. I nn 2

SUMMARY OF PERSONNEL ACCOUNTABILITY AhD ASSIGNMENTS .

BY DATE -

INITIAL PERSONNEL ACLUUNTABILITv
-

ACCESS In Charae Report in at sn es
TRAINING No. Ut People Accountec For , <es 'c.
TRAILER Missing

,

injureo
Remarks

St.LURITY In Charge Report In At Hours '

JUILDIN.G No. Of People Accounted For L J Yes [ ] No
, Missing

Injured
Remarks

.

*
.

TEMPORARY in Charge Report In At Hours
TRAINING No. Of People Accounted For [ j Yes [ ] No
BUILDING , Missing

.

Injured
, j

Remarks

GENERAL In Charge Report in At HCurs,

i CONS!PUCTION No. Of Pete's ~~~ fr-- - et :: *~ ~ -s
~

~~

!
-

: :: c;
Injured _ '
Remarks

.

V131 TORS In Charge Report In At Hours
& No. Of People __ Accounted For L J Tes [ ] No

CONTRACTORS Missing
JAREASA,B,D) Jnjured ~

.

* Remarks,,

!
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DIABLO CANYON POWER PLANT UNIT N05. 1 AND 2

'
SUMMARY OF PE050NNEL ACCOUNTABILITY AND ASSIGNMENTS :

i

-

BY DATE
.

INITIAL PERSONNEL ACCOUNTA81 Lily
I

|.

i btNERAL In Charge Report In At hours !
I CONSTRUCTION No. Of People Accounted For L j res [ ] No

* n,) e

Remarks

f

BIOLOGY In Cnarge Report In At rtours

(AB
No. Of People Accounted for L j Yes [ ] No
Missing
Injured
Remarks

.

.

.

.
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P A;I rI * GA5 AND E.ECTRIC COMP ANY
37AT*0H CNSTRUCTION DEPARTMENT

OIAELO CANYON PROJECT

f UNITS * &2 -

PE*.50NNEL AC:0UNTA3:L TY AND SITE EVACUATION
,

SCOPE

This ococecure cescribes ne plan: Emergency Si gnal and the immeci ate
ac: tons :s be taxen by General Construction anc con:ractor oersonnel
an: :nair vi si ces in :ne event of a :ian: emergency cesigna:ec by
souncing of :ne eme rgency signal .

1. EMERGENCY SIGNAL

A. | den ti fi ca ti on

1) The signal is produced by electronic warblers placed at
numerous locations througnout the plant. It has a-

characteristic sound whien is a rapid rise in piten
f ollowed. by a sl owe r drop. The sound cycl e is repea ted
continuously for as long as the signal remains energi:sc.

2) Flashing red li-gnts have been provided in the containment
since the background noise level would not permit audibit
perception of the electronic warblers.-

' '
3) Under an emergency situation the alarm should sound for a

minimum of one mi nute.

B. Tes ti ng

The emergency signal will be actuated for test purposes eve ry
Friday at 12:10 p.m. for a period of approximately ten (10)
seconds.

2. ' ES ? 0.'! $ ' 2 * L ! T : Id.

A. The General Construction Project Superintendent or his
designated alternate will have general responsibi.11ty and
authority over general construction personnel, contractor andi

subcontractor personnel, representati ves , vi si tors , and
guardforce personnel assigned to construction activities.
The Project Suoerintendent or his desi.gnated alternate will
keep the Site Emergency Coordinator advised as to the status
of accountability of all personnel covered under this procedure
via the Shif t Security Supervisor.

1
'

'

.
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2. * E!o0MSI!iLI I ES - Cuntinuecs

3. Escs Contracte r is responsi~ le for tne accountacility of all:
emp cytes he has weet'n; at the s i te . An ac:ountabili ty*

:rog am must be 1mplemented :p et:n Contractor to enable the
Pro;ect S upe ri n te n ce n t to Kn:w how many cons tructi on ee rsonne l
are :n si te at ary g i v e n ti .,e , anc :netr general location en 4

:ne c roject.

C. Suscentract:rs will be re s pcn s i b l e der implementing thei r
mai n Contra or's ac::untabili ty pregram. Each Suecontractor
will be responsible f:r tne accountacility of his empleyees.

3. PROCEDURE

A. P G snd E. Certra:to s and "alife--i t Deca-t en: of P sh and
Game

P G and E General Construction pe rsonnel, Contractor pe rs onnel
and Cali f orni a De pa rtment of Fish and Game personnel .will

. evacuate f rom :he plant builcings anc acj acen: wo rk are as and
croceed immeciately to their assignec assembly areas , via :neir
respective assigned baoge alleys. Assigned alleys are those
entrances wnere :ne si te pnots badge is kept for each category
of wort er, a,14 s ti nc of all C a t e c o -i e s of pe *s on ne l oeve*Med
by the orececure an: ma os snowi no assionec assem iv areas an:

evacuat e- rev:es wili 2; f ouno 1 n Acce nci x A.
_

U.N T T-I CONSTRUCTION D ERSON NEL Wig EV ACU ATE T2400GH TWEA '

LANT $ECUEIT; SUILOING EXCHANGE TWE!Q UNIT-I S A D r3 E 5 ;OQ T-[I:

llji P40:0 4_IR2 5AGGES AND PROCEED 10,THEIR ASS:GNE3 ASSEMELv-

AA-A V1A THt ASSIGNED SADGE ALLEY.

All personnel will be accounted for by issuance and control of
the i nci vi dual 's si te ph oto I .D. badge . In route to thei r
assembly areas each employee will dep'osi: the I .D. badge at One
procer alley of entry. Each contractor will assign a staff
member to report to tne badge alley to assist in the accounting
of their personnel and resoluti on of a ny ci s crepanci es ,

j

i Ucon arrival at th e i r assigned assembly areas, all oersonnei
! ill na ve furtae r i n: truc:1:n2 i:suac caoencin; on :ne nature
| of :ne emergency. Aeoendix C outli nes tne methocs to be used

in accounting f or P G anc i personnel. W1:ntn one hour of
the signal sounc1ng, an accurate tassy must be available to
the Project Superintendent or his designated alternate
indicating missing personnel and their last known location on
the project.

B. Ecorted Visitors

Escorted visitors will respond to the signal and will proceed
.

along with their escorts to their specified assembly area.
Accountability will be maintained by checking off those esecr e:
visitors at the assembly areas against the visitor sign-in-log
maintained at the security offi ce . Escorts themselves will
proceed to their own department or company assembly areas af ter

,

| escorting their visitors to the visitor assembly area.
.

---- ~ . - - .-
.

- . . . . . . . . . .
.

._ .
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C. Unescorted Visi tors

Unescorted visitors will also report to thei r assi gne d
.

assembly area. Upon arrival and eneck in at tne projec*.,
thes e persons will be proviced witn a map and written
instructions explaining wna they are to do and wnere they
are to go in the event of a site evacuation (refer Accencix
D). As in the case of escorted visitors , accountability
will be maintained by checking off unescorted visitors at
the assembly areas agains t the visi tor sign-in-log maintaine t
at the security office. Persons witn vehicles will leave
them where parked and proceed on foot to thei r designa:ac
areas.

.

D. Common Ca rriers

Common carriers will be handled in the same manner as
-unescorted visitors with the exception tha: Oney will ce
logged in and out and provided with a map and ins tructions
at the plant site guard post as opposed to the security
office. Drivers will leave their venicles and proceed on
foot to thei r desi gnated area.

E. Pi nk erton Gu a rds,

Construction Fo rc e , pi nk ert on Guard ee-sennel will rema i n
on :ne1r posts w1:0 :ne exception of moelle and building

''

. foot patrols and the Sergeant, all of whom will report to
the s ergeants trail er wni ch will s erve as the G.C. guard
command pos t. The security office will immediately, upon-

the initiation of the signal, contact the Shift Securi ty
Supervisor and relay to him the specific location of the
guards remaining on post to determine the necessity of
immediate evacuation of these posts. Guarcs on pos ts to be
included in the evacuation will be notified by radio and
ordered to respond to the sergeants trailer for reassignment.
Parting lot guards remaining on post will attemp to limit
access to parsenal veniclas until ins tructions to tne
::::r_.y 2re c2:aivac. Geara; ,;.1 :2 ,._;e ;;;; :c :s s a'

.

j cirection only from the Si te Emergency Coordi nator, the
Project Superintendent or his designated alternate. P G and I
Security. personnel, and their own chain of command. The
guard Captain is responsible for the accountability of all
guards assigned to construction acitivities and he will
report directly to the Project Superintendent ce nis
d e s i g na te,.

4 ASSEMBLY AREA ACCOUNTABILITY
l

-

The Project Superintendent or his designate will appoint
P G and E General Construction staff to contact all of the
various groups by area .to " determine whether or not all persons
covered by this procedure are accounted for, and if not. their.

last known location on site. This final tally will be relayed
.

to the Site Emergency coordinator via Shif t Security Supervisor.
Appendix E shows the forms to be used for making this tally..

-

. . . .
. .
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4 ASSEMBLY AREA AC 0_V,.1TA31LI Y_- Conti nue d ,

This procedure or any portion of it +.y be altered by One Sita

Emergency Coordinator if a situation arises in whien the
following of it could cause injury or death to one or more
i ndi vi du a l s . .

9
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IMPORTANTEMERGENCY PROCEDURE

f*I TITLE MID AND HIGH RANGE PLANT VENT RADIATION MONITORS TO
SAFETY

b !'
'

APPAOVED

PLANTMANAfdR CATE

'

tr0PE"

ENVIRONMENTAL QUALITY
This procedure describes the Midrange and Hign Range Plant Ve.it
Monitoring Systems, which may be recuired to assess radioac*.ive
effluents in the event of a severe plant emergency. Inclutad in this
procedure is a description of. the various system comconents, their
interrelationships, detailed operating instructions for each distinct
subsystem and basic guidance regarding interpretations and possible
significance of information provided by this monitoring system. This
procedure and changes thereto requires PSRC review.

SUMMARY
,

.

The Micrange and High Range Plant Vent monitoring systems are oesignec
to reliably quantify radioactivity levels of plant effluents that '

might considerably exceed the maximum capabilities of the normal plant
vent monitoring equipment. Also these systems are designed -to
withstand severe environmental conditions - such as might be
encountered during highly abnormal plant conditions. The locations of
sampling and monitoring equipment are specified as well as approcriate
considerations of personnel access so that sample acquisition, if
appropriate, may be made on a timely basis to assist in determining
and assessing radioactivity releases to the environment. A

i
?'" d:':- ' . ::?:''' d #:e n+rcre:2*d re :# acu cment res: cess I:

as to recuce tne coss;;;ii:j of mista<ing instrument :n .p"
response for substantial radioactive material releases from tne plant.

A detailed systems description (including system drawings, etc.) is
included as Appendix 1 to this procedure. In this appendix a brief

| introduction is included to describe the normal, mid, and high range

| plant monitoring systems, and how they augment each other to provide
I overall system integrity.
|

|
-

|

|
|

|
,
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PROCEDURE

A. '-' I~':::~IE

This procedure is intended for use during emergency ur abncreal
plant conditions. It is recommended that this procedure (which
governs operation of the plant vent midrange and high range
monitoring systems) be implemented in the event of any of the
conditions listed in Table 1 (see page 6). The decision to
implement this procedure rests with the senior Chemistry and
Radiation Protection Department supervisor on-site (or designee),
after consulting with the Shift Engineer on duty at the time the

-

condition (s) is(are) discovered.
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TABLE 1
CONDITIONS FOR ACTIVATION OF

NON-ROUTINE PLANT VENT MONITORING SYSTEMS *

CCNDIT:CNS FOR ACTIVATION OF MIDRANGE PLANT VENT MCNITORING SYSTEM

1. RE 28 A or S PLANT VENT MON H! RAD **.
2. RE 24 PLANT VENT MON HI RAD **.
3. RE 14 A or S PLANT VENT MON H1 RAD **.''
4 Failure or off-scale readings on ene or more of the following

(entire) channels:

RE 28, RE 24 or RE 14;

5. Declaration of plant emergency condition: Alert, Site Area
Emergency, or General Emergency;

6. At the direction of the plant Shift Foreman; or

7. As required to perform routine checks and/or calibration work on
system ****.

CONCITIONS FOR ACTIVATION OF HIGH RANGE PLANT VENT FCNITORING SYSTEM ***

1. RE 32 PLANT VENT MIDRANGE 10 DINE DET HI RAD **.*

2. RE 33 PLANT VENT MIDRANGE NOSLE GAS HI RAD **.
| 3. In-service (which in use) failure of RE 32 or RE 33;

4 Automatic isolation of RE 32/33 sampling line;
5. At the direction of the plant Shift Foreman; or

6. As required to perform routine checks and/or calibratien work on
system ****.

i

|

| Ine first fcur conditiens for activation of the midrance sve*am-

! 3 ::;i ' :- : :::..
- :c: ...: .' :ni; . :5 . ..

assessm'ent of cause icentifies a non-release cause 'anc monitoring
function can be restored forthwith (in accordance with technical

I specifications requirements), it may not be necessary to activate
l the midrange system.

These conditions are associated with annunciation in the Control**

Room.

Beware that although this system is for grab sampling, its( ***

| operation is not automatic, but rather requires preselection of
! sampling times and manual start /stop to prevent collection of

excessive levels of radioactive materials (see Appendix 3 for
guidance).

**** These conditions are not, of themselves, regarded as bringing the
monitoring system inta actual use in assessing plant vent

I releases.

i
| ----e7 7.,

|
i
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B. SYSTEM OPERATION AND INTERPRETATICN

1. Normal System

Operatton and interpretation of the normal plant vent
monitoring system components (e.g., RE la A&B, PE 23 A&B ano
RE 24) is not witnin the scope of tnis procedure. Tacle 2
summarizes the overall samoling/ monitoring capab11ities (cy
effluent type) for the normal plant vent monitoring systems.
However, unoer abnonnal or emergency plant conditions,
sampling media associated witn these systems could prove
useful in assessing plant vent effluent and release rate
conditions. Personnel access to these sampler / monitor units
may then be required; therefore, acquisition of samoling
media becomes a consideration of this procedure,

a. Location of Normal Plant Vent Mon 1toring System
Components

RE 14A/S, RE 28A/B and RE 24 are located in the Plant
Vent i<oom o'f the Fuel Handling Building at the 115'
elevation. The locations of these components are
illustrated in Figure 1 (page 8).

b. Access to System Monitors and Samplers

The components for the Normal Range and Midrange Plant
Vent Systems are located adjacent to one another.
Under normal conditiens of plant operation, personnel
access to these systems and sampling media changeout
ccerations shou'd Oc ' -- + m '' radiclecital M:i'::
. ;: a,ent or :p, e : : , .: , c .c ;r~- x ::

indications of radicactivity levels (as monitored by
these systems), special precautions are warranted for
personnel entries to sampler equipment locations and .
for performing operational and maintenance-related work
on these or nearby systems. The required special
precautions, if any, will be determined by Chemistry
and Radiation Protection (in coordination with the
Operations Department) on the basis of known or
suspected plant conditions. Section 2.b.2 discusses
possible precautions and radiological considerations.

X:^00 ~!"
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TABLE 2. PLANT Vt fli MONITORS: USE ACCOR0 LNG TO FiANT STATUS .

.

? "
PLANT SYSTEM EFFLUEriT TYPE M0rilTORED OR SAttPIED -

STATUS FEATURE N0fil f GA5E5 RALI0IODIhES PARTTCUI ATES $ $
o

Normal Channel Nos. RE 14 (A & B) RE 24 RE 28 (A & B) 0x
Operations G 5

gand Source / Detector Fixed Vol./ Fixed Det. Fixed Cart./ Fixed Det. Moving Filter 3

Shutdown Configurations Paper /F ixed Det. 8 ,

N901-4 "U IX10-7 to IX10-4 -9 -6 " I

Useful Range IX10-7 to IX10 cc cc IX10 to IX10 cc 5 m
x

System Readout 10 to 10 com Est IX10 to IX10 10 to 10 c, g; {6 -7 0 6

pC1/cc (9 Scale Factor - 5 5
'"

1000) c

.T $
Auxiliary Remote Mon, Strip Remote Alarm, local Remote Hon Strip l' e

$"Systems Chart, and Alarm Readout and Alarm Chart , and Alarm

Abnormal Channel Mos. RE 33 RE 32 ti/A M -

Plant 2
-

Conditions Source / Detector Fixed Vol.! Fixed Det. Fixed Cart./ Fixed Det. Grab Satpler Asseably u 3

Configurations e g
Depends on T UI pCi -7 m

Mid-Range Useful Range IX10-4 to is10 cc Est 1.3X10 to .3X10-2 Sane as for ** d
Systems pCi/cc radioiodines 3

7 7 x
System Readout 10 to 10 epm 10 to 10 cpm fl/A 9

G
Auxiliary Remote Mm, Strip Chart Remote Mon, Strip Chart tione @
Systems and Alam RM (RE 34) and Alarm, ARM (RE 34) ARH (RE 34) "

Hi Range Gunnel tbs. RE 29 RX 40 RX 40
Systems

Source / Detector in-line det. Grab Sangiler Asseubly Grab Saoipler Assenbly
Configurations y g ," g

o - * -; 3
5 pCi Depends on t Depends on I

to 1.2X10 C' -9 2 san. as for W k $Useful Rance 1.2X10-I
~ Est IX10 t X0

(Xe-133 FemivalentJ " d i " i *N "" OpCihc
I

System Readout 0.1 to IU nR/hr. N/A fl/A -q
o ,, m

Auxiliary Rennte Mon ARM (RE 3',) finne m e y
Systems , , m, g

13

~ . . ~ . n...
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TITLE MID AND HICH RANGE PLANT VENT RADIATION MONITORS

2. Midrange System (RE 32, RE 33 anc RE 34)

The Midrange Plant Vent Monitoring System consists of a
radioiodine sampler / monitor (RE 32), a noble cas monitor (RE
33) and an associated area radiation monitor (RE 34). Also,
the system has a particulate grao sampler assemoly that may
be retrieved for analysis. The overall sampling / monitoring
capabilities of this system are summari:ed in Tnble 2 for
each type of o' fluent (see page 9).

a. Location of RE 32/33

This system is located in the Plant Vent Room of the
Fuel Handling Building at the 115' elevation. The
complete monitoring system cabinet assembly is placed
adjacent to the Normal Iodine Monitor (RE 24), as shown
in Figure 1.

b. Operation of System Components
.

1) Remote Operations
,

The Midrange Plant Vent Monitoring System is
normally not in operation. In the event one of
the routine plant vent monitor channels approaches

Midrange Plant Vent Monitor (s)g, the appropriate
or exceeds a full-scale readin.

may be activated
from the PAh 2 panel in the Centrol Room. The
various channels which comprise this system are RE
32, RE 33 and RE 34 The various remote control
elements of this system are as follows:

,

1

CONTROL ELEMENT CHANNEL

Log Ratemeter RE 32 & 33 (1 each)
,

Pump & Purge Control RE 32/33 (common)'
.

Associated ARM Readout RE 34
1

The layouts of these control and readout panels
are illustrated in Appendix 1 to this procedure.

|
r
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a) Activatice of QE 32/33

When each unit is on and functional, its

green " Fail / Reset" pusntutten ind1 cat:r lignt
should continuously te illuminatec. The
pushbutton is depressed to clear the unit
from an alarm condit1cn.

NOTE: RE 32 snaulo not be 241cwed to exceec
tuii scale; the sampler should be snut cCwn
and new samcle redium should be installed if
the monitor approeches full scale.

STEPS REMARKS

1. Turn function switch on both 1. Log Ratemeter panel meter
Log Ratemeter panels (RE 32 indicator should ceflect to
and RE 33) frcm "off" to " cal." " CAL" marker (apprcx. 6x10"
position. Verify proper cpm-black scale) for each
indication for each channel channel. (Note: Alert and
after about 15 seconds warm-up. Hign alarm ievel settings can

be checked in this mcce by
pressing the corresponcing*

alarm light / button. )

2. Turn functional switch from 2. Lower scale (red) of panel
" cal" to "h.v." position (for meters should indicate the
both channels). Verify proper following:
setting for each channel.

RE 32 660 volts DC
RE 33 1060 volts CC

!

3. Turn functional switch from 3. Tne green indicator 11gnt of
"h.v." to "oper." position (for the Fail / Reset pushbutton
both channels). Note readings, should be respondino to
In the event of unusually high ambientbackground(natural
readings, refer to 2.b.1)b) sources, detector check

.

" Purging of RE 32 and RE 33 source and area sources|
Detector Chambers" (see page "through the shield").
13) for purging the appro- Current readings should be
priate system as discussed in compared with recent values
the accompanying REMARKS. Note to evaluate present opera'-
results as appropriate. bility.

Unusually high readings in
both channels may be due to
residual radioactivity from
previous use or high area
background levels. Refer to

-nn-ne , , , , ,

_ . _ ,
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STEPS REMARKS

local ARM (RE 34) response to
determine cause. A very nign
reading in only one channel
i.s unlikely to be caused by
elevated background. Purging
may reduce (somewnat) the
amount of racicactivity
present in the detector /
sampler cnamcer.

4 Momentarily depress the "c.s." 4 Deflection of dial needle
pushbutton to functionally upwards (from a nominally low
check the ratemeter (for each reading) indicates that the
channel). detector is functional.

5. Verify that bcth channel's 5. The readout systems are now in
recorders are operating functioning condition. The
properl/ and mark (or set) the traveling chart recorder
time, system background levels, units are located in the PAM
and source caeck responses on 1 panel, each channel being
each channel's graph. clearly labeled.

| 6. Turn on the " POWER" switch of 6. The white (or clear)~
the Pump / Purge Control Panel indicator should light up.
(for RE 32/33).

7. Turn the pump switch from 7. This should light up the red
I "STOP" to " START." Note pume " PUMP ON" indicator and start
! start time and flow rate on the pump motor for RE 32 and

each channel's traveling chart. RE 33. Flow abnormalities'

The euroino-system #1ow rate is (high or low flow alarm condi-
.:- : 2.0 s;'~ cn : i: :) :r irf :atad by :1;

'

-- ,

read cut in the'Ccntrei Room. accer "FLCW FAULT" light.
The midrange monitoring
system is now fully
operational. Interpretaticn

of system response is
described below in section
2.c.

j NOTE: The system is fully operational at this time. It may be
| necessary to make adjustments to the flow rate of the
| pumping system if a large change in the plant vent exhaust
| stream flow causes a departure from isokinetic sampling

conditions. These changes should be noted on both the RE

,

Ec 09 1 '"

__
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32 and 33 chart recorders, when made. The basis for
making flow rate adjustments and limits cf departure for
isokinetic operation are described fully in Appendix 1,-

page 65.

b) Puroino of RE 32 anc RE 33 Cetector Chambers

NDTE: Purging will result in a High Flow Fault Alarm.

STEPS REPARKS

1. Complete steps 6. and 7. of 1. Purging of either detector
section 2.b.1)a) above or chamcer for RE 32 or RE 33
verify that the air pumping can te accomplished whether
system is operating properly, or not their associated

detector /ratameter system is
in operation.

2. To purge iodine sampler *, turn 2. When the channel is in
"l0 DINE PURGE" selector switch operation, the detector reac-
f rom "0FF" to "CN" position and out may not provide useful
allow five minutes for purging. data during purge sequences.

3. Upon completion of iodine purge 3. If in operation, t'he iodine
cycle, turn "10 DINE PURGE" readout will commence or
selector switch from "0N" to resume (possibly at slightly
"0FF" position, lower readings) normal

operation. Also readings
from the gas monitor may
momentarily drop immediately
after ccmcletinc ar icdiae

'

purge CyCIS.

4. To purge gas sampler *, turn 4. If in operation, the gas

" GAS PURGE" selector switch monitor readings will
from "0FF" to "0N" position and indicate near background
allow five minutes for purging. levels during the purge

cycle.

.

..91_
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STEPS REMARKS

5. Upon completion of gas purge 5. Readings of the gas monitor
cycle, turn " GAS PURGE" will cuickly return to

selector switch from "CN" to normal upon resumption of the
"0FF" position. normal sampling moce.

*CAdIICh: Do not attenct to perform botn purges simultanecusly.-

Because valve d4 is open (as required for the iodine
purge), sample gas will continue to pass tnrough the
sampler, thus limiting the effectiveness of tne purge.
For additional information, refer to system diagram in
Figure 1-3 and purging valve line-up Table 1 4, botn
in Appendix 1.

c) Activation of Area Radiation Monitor RE 341

This unit is brougnt into operation to
' provide an indication of the radiatier,-

exposure rate in the vicinity of the midrange
,

plant vent monitors (RE 32/33) and the plant
vent itself at the 115' elevation. When the
unit is on and functional, the green'

" Fail / Reset" indicator should be continuously
illuminated. The pushbutton is depressed to
clear the unit from an alarm condition.

STEPS REMARKS

1. Tu-- -ar;: re'2:t:r r '::' '-:- 1. " :e- re:: ;s usi ; :-
"0FF" to "ALL" position and (eight decade) scale corres-
allow about 15 seconds for ponds to radiation field of
instrument reading to stabilize RE 34.
af ter warm-up.

2. Test for continuity among 2. Readings on "all" scale and
ranges by switching to three corresponding three decade
decade range (lower scale scales (5) should agree
reading) that corresponds to within about 220%). " ALL!'
actual meter reading. scale readings are the

official responses.

.;;;;; 01,

.
.
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STEPS REMARKS

3. Switch range selector frem 3. Verify that meter reading is
three decade position to "CS" TBS * mR/hr (as read on :ne
position, eignt decade, "all" scaleJ.-

NOTE: Hign and alert alarm
circuits are disaoleo curing
"CS" operation.

4 Switch range selector from "CS" 4 Normally, ar en-scale three
position to desired range for decade range wculc be
operation. selected. Meter readout

corresponds to radiation
' field of RE 34 Radiation

fiela near RE 32/33 is two
(2) times higher,

d) Isolation of RE 32/33

In the event of an alert signal (and computee
annunciation) from the gross gamma channel
(RE 29), a solenoid valve in the samoling

-

line of this system is energized fo,r closure.
The result is that channels RE 32/33 will
continue operating but lose their supply of
sampled air. The iodine monitor response
will immediately level and begin to decay off
while the ncble gas monitor will rapidly drop
to a considerably icwer level. The
associateo pump and purge control panel will
show a flow fault condition and should be
gne-a- .z

.

*TB5: To Be Specified. [g

J "_
W
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2) local Functions

Operations performed on the mideange plant vent.

monitoring and sampling equipment itself recuire
personnel access to the Plant Vent Penetration
Rocm (115' El.) via the Fuel Handling Suilding.
When such access is recuired during a plant
emergency, and substantial radioactivity levels
may be present in the plant vent, sample lines
should be maintained in a thoroughly purged mcce
while local operations are performed. Assessment
of sampling media (e.g., iocine cartridges and
particulate filters) retrieved from these systems
is discussed below in section 4 of this procedure.

a) Access to Eouiement Area

Access from outside the Fuel Handlinc
~

Building (east side) to the micrange monitors
,

may be made thrcugh door, *263 via the hallway
between Auxiliary Building filter trains at
the 115' El. (of the Fuel Handling Euilding)..

Figure 1 illustrates the area layout as weil
as noting potential sources of high
radioactivity levels in the area. The
following precautions shculd be taken:

(1) Prior te entry;

(a) Review readings of monitoring
ecui- ent i- .*2 area, c::c:i:''

ARM RE 34 Dose rates near tne 'RE
32/33 cabinet are tpproximately two
(2) times the reading of RE 34

NOTE: If the estimateo dose rates near
RE 32/33 are higher than 25 R/hr,
use RX 40 for iodine samples.

.

% % e 'w

--



. .

b' = R ~12
DIABLO CANYON PCwEA DLANT UNIT NotSi 1 AND 2

CATE 12/28/E3
FAGE 17 0F 'C1.

TITLE MID AND HIGH RANGE PLANT VENT RADIATION MONITORS

(b) If RE 32 shews elevated releases of
iodines, calculate the hallway
exposure rates by the ecuation:

b = Our x C x 3CCC ( R-cg )g 7
nr -uut

where,
.

D = maximum nallway dose rate in''
g

R/hr

concentration of iodines fecmCI= RE 32, (uCi/cc), (calculatec
from section 2.c.1)a)
" Effluent Concentration and
Release Rate Determination"
below," page 24)

.
Dur = Duration of release fecm

Auxiliary Builcing, (hcurs';

NOTE: 'is ecuation assumes tne total'

release frcm the clant vent is
from the Auxiliary Builcing, and
that the flow from tne Auxiliary

Building is at its maximum. In
addition, it assumes particulates
are being released along with the
iodine. Hallway dose rates frcm
iodine alone are one-third (1/3)
cf the ccrbined value. The
ca::alatec Ocse " ate nas teen
based on conservative
assumptions, thus it should be
used only for planning purposes.

(c) Calculate the contact dose rate
from the silver zeolite cartridge

by the equation:
.

__NNNO 9 T %|
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.

D. = A x 0.4
c I

where,
.

Contact dose rate inD

C = mR/hr.

A; = Total iodineradicactivity (uCi),
determined from step
2.c.1)b) " System
Limitations", see

page 28.

(d) If the calculatiens in step (c)

shew a high contact exposure rate,
use the oil wrench removal tool
(similar to an oil filter removal
wrench) and/or tengs (or forceps)
to handle the filter and use a
shielded " pig" to carry the filter.
The extremity dose shall not exceed
75 rem.

(e) Preplan the entry, considering:

* The hallway inside door #363 may
be a high radiation area (see
step (b) above).

* The area near RE 32/33 may be a
high radiation area (see step (a)
above).
The total time a3 __ -

'

changeout is about 10 minutes.
,.

The total dose to cnangeout the
sampling media and transport ;

cannot exceed 5 rem whole body. '

Use RX 40 sampling system if the
dose calculated above approaches
this limit.

* Special equipment may be .

required, for example: Tongs,
wipe rag (s), 160 pound
" porta-pig", tape, plastic bags,
sampling media, flashlight,
pliers, etc. (See steps (c)
above and (g) below.)

:::::: '. I"
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* Respiratory protection
commensurate with the type of
release.

* Protective clothing (particularly
gloves).*

* Portable hign range dose rate
instrument (preferably a
Teletector, or ecuivalent).

(f) Raciation Protection is responsible
for directing Control Room
personnel to purge the midrange
monitoring system sample chamcers,
etc., to reduce the potential for
airborne radicactivity whr.n systems
are opened. Radiation Protection
is also respcnsible for directing
Centrol Room personnel to turn the
sample pump off prior to attempting
to acquire samples. Purging the
pump shutdown should be perforrec.

prior to departure to acquire the
samples.

.

g) If the " Sample Net CPM" readings of
RE 32 exceeds 106 CPM, it is almost
certain that the retrieved tample
media will require use of the
collimation aperture inserts and
"handheld" sample pig. The
" hand-held" cig is normally kept in

! ::: Ex 'O :::1 a- _ " -* uld 5:
obtained on the way cacA ;c : , T..
after obtaining RE 32 sample media.

! If RE 32 reading is off scale (over
|

107 CPM), the 160 pound porta-pig
should be taken along in case is is

! required.
i
' (2) During entry to area;

! (a) Use protective clothing, equipment
and special dosimetry as prescribed
by Chemistry and Radiation

,

Protection.
<

i
1

,

1

1
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(b) Area entry made by not less than
two individuals, one of wnom is a
one fully qualified member of

~ Chemistry and Radiation Protection.

(c) Make "through the door" dcse
measurements prior to proceeding
into each succeeding rcem* or area
(e.g. , hallway,,olant vent room) to
preclude receiving undue exposures
(refer to Figure 1). To perform
air sampling in hignly contaminated
areas, it may prove advantagecus to
position air sampling prebes
through opened ventilation pressure
relief slide ports installed in the
doors of this area, thus minimizing
personnel entries into the roem(s).

(d) Stand in low dose rate area as much
^

as possible.-

(e) Maintain contact (as appropriate)
with the Control Room or Technical
Support Center during these
operations.

b) Initial Actions

STEPS REMARKS

Cace in tne pi;n: . : .9 : 1. TPe locati:n :" .1 ; ' . Il2.

penetration room, quickly equipment cabinet is oepicted
survey area to determine in Figure 1. If the general
exposure levels placing area exposure rates exceed 25
emphasis on the equipment R/hr, or contact exposure

cabinet of RE 32/33. rates exceed 450 R/hr, leave

the area.

2. Open rear panels of RE 32/33 2. Side towards the near w311 is
cabinet and survey sampling the cabinet rear. (NOTE:
lines, sample collection icme of the connections may
areas, etc. be tight. Changeout tools

are kept inside the cabinet
to help in this respect.)

,

$$. $

1
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$TEPS REMARKS

3. Assure pump trotor is off; the
photohelic gauge should read
zero. If tne pump is still on,

leave the area and centact
Ocerations and have them ; urge
tne lines and shut the pump
down,

c) Changeout of Particulate Filter & Iodine Cartridge

STEPS REMARKS

1. The particulate filter and
iodine cartridge are located in
tandem (the particulate filter
directly over the iodine cart-
ridge, see Figure 1 4A of
Appendix 1, page 75) in the
iodine chamber.

2. Loosen shield plug thumb screws 2. May require use of tools to
on iodine sampling chamoer and loosen thumb screws. Iodine
slowly slide the shield plug samplirg chamber is
from the port. (The plug accessible from the RE 32/33
weighs about 20 pounds.) cabinet rear and is inside

the left-hand shield port

i near the floor level.
! l':0TE : Icdine ronitor

reasings cisplayea in c.e
Control Room will rise
considerat,1y if background in
plant vent room is relatively
high.)

3. Survey the particulate filter 3. If sample radioactivity

and iodine cartridge with a levels are high, use of tongs,
,

I dose rate instrument, then etc. may be required for
inscrew holc'er assembly and bag handling. -

the samples,
.

l

:::::: :.:"
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STEPS REMARKS

4 After wipir.g down the holder J. Make sure cartridge and spacer
assemoly and s?mple chamber are properly aligned before
(if exposure levels permit), tightening fixture.

*

place fresh particulate filter
and iodine cartridge (silver
eolite) into holder assembly

and secure.

5. Align iodine chamber shield 5. Be careful not to damage the
plug with port and slide into holder assembly or masn
position slowly. (The 0-rings fingers while performing this ,

will cause the plug to move task. The shield plug weigns
slowly.) Tighten thumb screws. about 20 pcunds.

6. Close cabinet doors, secure 6. Notify Control Room of
samples and depart area. departure so that traveling

chart recording of monitor
responses during the change-
out interval can be noted on
the readout and a new sample .

collection may be started if
desired.

.

(0PTIONAL)
7. If required by the precautions, 7. Monitor dose rates along

and borne out by findings at route to ensure keeoing doses
RE 32/33 area, one of the team to a minimum and within
re-5ers should solit off on the applicable limits. The

::.-- '
- . ~~~. :: ;i:'. ::2:i:' :::1: P- '::2:20

up the "nar.0-nelo" pig anc push in :na ~' : :::ina*, uni:n

stick, is shown in Figure 3 (page
36).

. .

.

~

|
|
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STEPS REMARKS

8. Upon arrival at RX 40 area, 8. It will probably be possible
opun cabinet, cotain items of to catch up with the other

*

i<.terest, close cacinet and individual having the RE 32
epart immeciately, sample media in transit to

the TSC.

9. Upcn arrival cutside the TSC, 9. Monitor dose rates during a'.'
use the tongs (or filter operatiCns where nighly
wrench) to transfer the sample radioactive samDie is manipu- '

media to within the liner "can" lated uncer unsnielded
built into the " hand-held" pig conditions. Such samples
in the following steps. should not be handled

directly.

10. Place the " hand-held" pig on 10. Use tongs to handle the cart-
the ground, cavity up, and . ridge,
place the cartridge (particu-
late side up) witnin the liner

can. .

11. Place the liner can top on and 11. Use push roc, if necessary,
,push down to secure friction

fit.

12. Bag, seal and place the " hand- 12. The porta-pig may not be
held" pig (cavity side down) required if exposure levels
into the porta-pig, from the cartridge do not

warrant its use.

'. 2 . l.:. . :: ~ 1:. ':' _
;

l and bag all contaminated
l items.
1

1
' 14 Proceed to TSC lab area with 14 Refer to Section 4 below for

perta-pig containing the analysis of sample media.
;

sample.i .

|
-

I

;;;;;;, :I. =
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c. Intercretation of System Readinos

1) Radioiodine Monitor (RE 32)

The radiciodine monitor system consists basically (
of a sampler collection medi.m (silver zeolite) j
that is positionec immediately in front of a '

single channel analyzer / gamma scintillation
detector assemoly. The detector /SCA system
monitors the amount of gamma raciation in the 36a
kev energy region that impinges on it f rom tne
sample sources (particulate filter and iodine
cartridge). When sampling with a fresh iodine
cartridge first begins, the detector primarily
responds to ambient background radioactivity
(attenuated througn the sample chamber shielding)
noble gas radicactivity, as is being drawn througn
the iodine detector chamber, and the continuous
build-up of radiciodine radioactivity as it is
trapped on the particulate filter and the
cartridge. After a while, the accumulated
radiciocine activity contribution is mucn greater
than the average amount of noble gases being crawn
through the chamber. It is this build-up of
radiciodines that determines that sampled stream
concentration.

a) Effluent Concentration and Release Rate
Determinations

Cue to the continucus collecticn of
r;dic;cc'nes cn tne "::er Taciem, :r.e

average concentration of radiciodines in
sampled air over a period of time may be
specified by the rate of increase of the
monitor readout as follows:

131 = 1.59x10-llf#yee# f" )cI c

.

where

00:20: :""

.
.

_ _ . _ _ ._____ - _______
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C = average I-131 concentration
l31 during time interval at, (uti/cc)

aA = net increase in detector count
rate curing time interval at (net
counts / minute)

at = time interval with increase of
interest,(minutes)

V' = sampler air ficw rate,
3(ft / minute)

e = sample medium collection
s efficiency (dimensionless)

e = detection system counting
c efficiency.

(ccunts/ disintegration) .

fy = iodine platecut facter,*

(dimensionless)

WTE: since an increase in radioactivity content of the
particulate filter could cause a rise in tne
detector response, it is possible that the rate of
rise value calculated by this ecuation would
predict greater I-131 levels than actually exist.
Unless there is a basis for attributing such a
detector response to radio 150toce(s) Other than
T 131. i* will be necessary to I---terv nive'

'

regarc :ne fuil cate of rise 1an-,c: :, a a: =
l-131 accumulation in the cartridge until it is
retrieved and an analysis proving otherwise has
been performed.

Typical values for RE 32 are:

3V' = 2.0 scfm or 2.0 f t / min
,

e = 0.94 (using silver zeolite)
| s

| e = 2.0% = 0.02g

fg = 1.1

-y. .e ., e . , ,

!
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The total radiciodine concentration (C;) may then be
determined from C as follows

131

C; = C131 ,131/F (uCi/cc)

where

F 1s the fraction of I-131 present in a
131

radiciocine mixture of age ts (taken from
Figure 2A on page 27).

From the plant vent effluent radiciodine concentration,
the corresponding release rate can be determined. It

is given by:
1

RR; = 4.72x10-4 * C; *F

where

RRy = plant vent radiciocine release rate,
(Ci/sec)

Cg = (previously specified abcve)

|
FI = total plant vent exhaust air flow rate,

3(ft / min)'

Possible systems contributing to the plant vent exhaust
air flow, hence to the magnitude of F', are discussed

, in section 1, Appendix 1, Systems Description.
t

1

i

.

O

l

!

$$$.CC 2$ I'^

!
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b) System Limitations

Practical limitations to using tnis equation
include nigh detector background. statistical
fluctuations in system retponse, and possible
interferences due to noble gas release
spikes. Large fiuctuations in reacings (uo
and down; may be due to noble gas spike
releases, very large changes in area
background levels, or equipment malfunction.
The first cause may be overcome or minimizec
by executing the purge mode. Also, the
behavior of RE 33 should indicate this
condition clearly. (An extreme case might
require an initial purge, taking a baseline
reading, sampling for a time, second purge,
and taking a final reading.) Tha second
condition may be tested by paying close
c.ttention to the associated ARM (RE 34)
readout and reviewing its recent behavior as

~ evidenced by the traveling chart recorder.
Its response would be expected to correlate
closely in time to those of' RE 32 and RE 33.
The last condition may be reasonably well
diagnosed from the Control Room by monitoring
the check source function and checking
detector hign voltage for proper setting.

Another concern in using RE 32 is that of
radiciodine build-up on the cartridge to the
point of exceeding the detector capatility.

Se cla Ne- Cpv

131 (uCi) = 2.22x106 (dom)
'

uC1

|

| This may be conservatively estimated at
| instrument full scale (neglecting background

and electronic noise contributions) as:

Ah = (107) uCi = 225 uCi .

(0.02) 12.22x10a) (of I-131)

02:::: :: '
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The total radiciodine content of the
cartridge may then be conservatively
estimated * by using Figure 2 as described
above, e.g., A =A13 ;/ F; 31 Continuing en
with this line;of reasoning,

max , A max. 225 Ci
C ,

131 V'.e I 1.21( Ft'/ min. ;26,320 (cc ; .0. ia.7
ss 3

' ~3'I6.99x10 3 (uCi-min)
CC,

T
3

where T = length of sampling interval, (minutes)
3

Allowing for a cartridge changeout after 2 hours
(or 120 minutes) of continucus sampling,

C$N=5.83x10-0 uCI/cc,
.

then
.

Cmax = Cmax /F 131 a 5.30x10 * ' . if F131 = 0.11

(from Figure 2) and the radiciodine release rati
remained relatively constant during this tire
period.

If this same secuence had taken olace in 2J
: - .; . . . .3 <j .- m., .j ; m .,. 3 m.

C*8* 6.99x10 3 = 3.18x10 3 uCi/cc=

(20)(0.11;

An estimate of the current radioiodine mixture
halflife can be obtained by purging RE 32 to
remove noble gas radioactivity from the iodine

~

*Wnen using long collection times this method would tend to
overestimate short-lived radiciodine species which could have already
reached near equilibrium levels provided recent radioiodine releases
had not increased dramatically. This latter circumstance may be
determined by inspecting the recent traveling chart recorded data on
RE 32 for increasing plateaus.

:::::: ::''
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sampler / detector chamber, followed immediately by
shutting the pumping system off. With the pumcing
system off, the required length of time for tr.e
monitor response to decrease by a factor of two
(to its most recent plateau) will correspond to

.

the sample half-life. This may be useful in
determining if short-livec radioicdines are
contributing substantially to the " apparent" I-131
radioactivity in the 364 kev energy region. As
indicated by Figure 2, this wculd not be expectec
to occur beyond the first two or three days after
reactor shutdcwn. (NOTE: Sample radioactivities
accumulated gradually over a long time period
would have a built-in Dias against short-lived
radiciodines due to their recching
near-equilibrium levels. See footnote on previous
page.)

2) Noble Gas Monitor (RE 33)

The noble gas monitor is set to detect a fixec
volume of sampled air being continuously drawn
from the plant vent by the pumping system. Since
the effective sample stream is continuously
replaced, the monitor output is related to the
airborne radioactivity concentration of the
sampled air as it passes through the noble gas
detector chamber.

al Effluent Concentrations and Release Pate
Determinations
~

~ .a:i;n ..' : Mis 2.: :1,

preil;;ecae ;. rst.ove the particulate and
radioiodines which may be present, is shown
in Figure 2B (see page 32). The curve
provides the concentration of noble gases in
the p'lant vent directly from the monitor RE
33 readout.

Background of this system can be determined
by purging RE 33 monitor (see section .

2.b.1)b), on page 13) or may be
conservatively taken as zero.

.

_._
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The actual noble gas effluent concentration
may be converted to tne Xe-133 ecuivalent
value as follows:

133 133
C g=CNG 'CF

where

C = Xe-133 eouivalent concentration, ("Ci)-

cc

actual noble gas concentration (determinedC
gg = above)

and

CF133 = Xe-13'3 conversion factor for a particular
time after plant shutdcwn (t ), as

3specified in Appendix 3.

From the plant vent (sampled air) noble gas
radioactivity concentration, the corresconcing
release rate can be determined. It is given ::y:

RR = 4.72x10'#*C 'F'
NG NG

where
|

C3g = (previously specified above)
..

l plant vent exhaust air flow rate,) F'=totj/ min)' (ft
Possible systems contributing to the plant vent
exhaust air flow, hence to the magnitude of F1,
are discussed in the systems description (which is
included as section 1 of Appendix 1 to this
procedure). Similarly, the Xe-133 equivalent
releaserate,RR1y,maybe .

Idetertnined by substitution of C in place of C gg

above.

OCO:CC 21'"

.
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Figure 28. Response Curve for RE-33
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b) System Limitations

Basically, the use of this system to provide
information regarding real-time effluent
concentrations (and corresponding release
rates) is subject to tha physical limitations
of detector, electronic, etc. res:cnse time,
and the effective stay time (or counting
time) as the samoled air is drawn befcre the
detector.

Other considerations of using this monitor in
conjunction witn the iodine detector are

discussed above in section 2.c.1)b) (see
page 28). Possible contributions to detector
background include high ambient area
background (discernible by referring to
response of area radiation moniter RE 34) and
possible builo-up of radioactivity cue to
iodine plateout and settled particulates

,

within the sample / detector chamcer. The
'

latter type of contributions can be
significant when assessing instrument
response at the lower levels of its
operational range. System alarm functicrs
and automatic isolation of the sample line
cescribed above in section 2.b.1)d),

(page 15), for RE 32 apply equally well for
RE 33.

An estimate of the gas effluent mixture
':' f ! _ nr t: .::-i- : .. : .n' ; .

pumping system and noting tne required length
of time for the net gaseous radioactivity
level (gross cpm-background com) to decrease
by a factor of two. This is useful in

# assessing mixtures having a substantial
portion of short-lived radioactivity. (As an
example of this refer to the Fixed Filter CAM
trace around 3 A.M. for short half-life
response as shown in Appendix 2). ,

':::-: ::T
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3. High Range System (RE 29, RX 40 and RE 35)

The High Range Plant Vent Monitoring System consists of an
in line shielded gross gamma monitor (RE 29), and an
off-line specially shielded raciciodine samoler (RX 40) witn
an associated area radiation monitor (RE 35). The overall -

sampling and menitoring capabilities of this system are
summarized in Table 2 for each type of effluent.

-

a. Locations of System Components

1) Location of RE 29

The detector for RE 29 is physically located abcut
13 feet above the roof on the north side at the
140'0" elevation. It is oriented to face the west
side of the plant exhaust vent and views the plant
vent by means of a sealed, collimated shield
assembly. The readout meter for RE 29 is located
on the PAM control board in the Control Room.

2) Location of RX 40 .

The plant vent iodine sampler unit is located
outside at the 85' elevation against the north -

wall of the Fuel Handling Building, as shown in
Figure 3, page 36,

3) location of RE 35

The detector and local readout meter are located
adjacent to the plant vent iocine sampler (RX 40)

:.g , u-ee.- - ; : -u . e .--

suilcing at tne 65' El. Tne ;rac :a ic::::;r c'
RE 35 is depicted in Figure 3. Remote readcut and
operating controls for RE 35 are located at the
PAM 2 panel in the Control Room.

b. Operation of High Range Monitoring System

1) Remote Operations
'

a? Activation of Plant Vent Gross Gamma Monitor
(RE29)

:::::: :' "
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The detailed steps for operating this system
are identical to those for " Activation of
Area Radiation Monitor RE 34" presented above
in section 2.b.1)c), page 14 Interpretation

of system readout is discussed below in
section 3.c.1), page Jo.

b) Activation of Iodine Sampler (RX 40)

This unit is operated completely from tne
Control Room (from the Pumo and Purge Control
Panel in the PAM 2 panel) there being no
provisions for local operation. Refer to
Appendix 1 for a description of the functions
and controls of this panel and a figure
illustrating its actual layout.

NOTE: It is planned that this system be used
as a timed grab sampler to obtain
particulate and radiciodine samples
from the plant vent effluent stream.
Because of the radioactivity levels
associated with the anticipated upper

range of use for this sampler, prudent
selection and control of sample
collecticn time can result in a sample
having manageable radioactivity levels
yet permitting accurate assessment of
plant releases. Appendix 3 provides
specific guidance in this respect. To
assure the assessment of these

- < - . . --upg;; ;g
,

Radiation Protacticn personrei arE
responsible for the direction of
Control Room personnel for operation
for RX 40 for sampling and purging.
All operations sampling and purging
should be completed prior to departure
for sample retrieval.

.

AAAA,AA $f9%f
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STEPS REMARKS

1. Turn the panel power switch 1. The white (or clear)
from "0FF" to "0N." ' indicator should light up.

2. Turn the pumo "stop/ start" 2. The rec (pumo) incicator
switen from "STCP" to " START." lignt snculc ce on anc tne

pump operating. Should nere
be any ficw fault or -

abnormality, the ameer " FLOW
FAULT" inoicator will ligrt
up. Flow rate is preset to

1.3 scfm for this unit.

NOTE: This system is fully operational at this time. It may be
necessary to make adjustments to the ficw rate of the pumping
system if a large change in the plant vent exhaust stream ficw
causes a departure frcm isokinetic sampling conditions. These
changes should be noted on both the RE 29 chart recorcer and
subsequent RX 40 data sheets when mace. The basis for making a
flow rate adjustment and limits of decarture from isckinetic
operation are described fully in Appendi'x 1, page 65.

STEPS REMARKS

3. If high radioicdine levels are 3. High levels of radiciodines
either anticipated or are found in the plant vent effluent

to be highly probable (e.g., stream may be reasonably
just after activation of iodine expected if:

sa-cler), it may be neces:1 y to
* ac;ust (cecrease, t e ;3, ; avices . _ c;e nas

prescribed sampling interval, shown so,

It should require about 30 to
40 seconds for RE 35 to begin (b) RE 29 is indicating sub-
increasing ano level off at stantial readings,

about 60 seconds after and/or
activating the RX 40 pumping
unit. Some continued build-up (c) Associated ARM (RE 35)
due to plateout of iodines may reaoings suddenly rise
also occur if plateout is after the iodine sampler

significant. (Heat tracing unit (RX 40) is
should render iodine plateout activated.
insignificant.) The decision

gqq--e ,, v r
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_

STEPi REMARKS

to severe'y limit pumping time Based on a sample line ficw

(perhaps to only a few minutes) rate of 1.3 scfm, it reouires
about 40 seconds for sampledmay then be keyed tc tne

- air to travel from :ne plantbenavior of'RE 35.
vent to the RX 40 unit.
Althcugn most of :ne sample
radioactivity will protaciy
censist of noble gases, a
substantial quantity of

radioiodines and/or
particulates could accumulate
in the cartridge chamcer
samples within a few minutes.
To distinguish between these

- contributions, purging of
the sample media and lines
would be expected to recuce
the noble gas component that
made an increase in RE 35
readings. This may be noted

.

(if significant) by observing
_

the behavior of RE 35 during' '

the purging as conducted below.-

4. After the prescribed length of 4 This prescribed period to
time, turn the "stop/ start" time should be based on the
switch from " start" to "stop". guidance of Appendix 3, RE

29, incications and actual
experience with similar
recent iodins samples.

^ " - -- 7 1 a .er;.s charter 5. Furge instructicns for ;-5. .:
purge, after noting RE 35 area are given in section
radiation reading. 3.b.1)c), page 39.

6. Dispatch team to retrieve 6. Particulate and iodine
particulate and iodine san.ple retrieval is discussed in
as required for analysis. section 3.b 2)a). The

reading of local ARM (RE 35)'

should give an indication of
the general area dose rates
in the immediate vicinity of
RX 40. However, as a result

:::::: 2E' '
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we*



-
. ,

D~N
ciAsto CANYON POWE A ALANT UNIT NOIS) 1 AND 2

- -

DATE 12/2E/E3
PAGE 39 0F 101

787LE MIC AND HIGH RANGE PLANT VENT RACIATION PONITORS

STEPS REMARKS

of the 4" of lead shielcing
arounc the RX 40 sample, a
hignly radicactive sample
will not nave any signifi-
cant iroact on tnis reacing.
Thus, RE 35 cannot ce used as
an indicator of sam le activity,

c) Purging the Iodine Sampler (RX 40)*

(1) Iodine Samole Purce

To purge the iodine collecting sampler,
turn the 100 PURGE /0FF/ ICD L PURGE
Selector Switch to 100 PURGE, ano leave
it in that position for 10 minutes.
During this time, the sample will be
valved off so that no material from the
plant vent will enter the sampler.
After the end of the purge period,
return the switch to 0FF.

(2) Iodine Line Purce
(

To purge the sample line leading to the
iodine collection sampler, turn the

Selector Switch to 100 L PURGE and leave
it in that position for 10 minutes.

I During this time, the sample will be
velved O " - **et no -aterial 'rce *e

[
;; ant ,a : _ .._ : '-

After the end of tne purge period,
return the switch to 0FF.

d) Activation of Area Radiation Monitor (RE 35)

Operation of RE 35 is identical in every
respect to that of RE 34, which is discussed;.
in section 2.b.1)c), page 14

7

-

|

|
' Refer to section 4.D. of Acpendix 1 for a system flow diagram of RX|

40 and tne associated table for a summary of valve line-ups in the'

| various purge modes.

|

------ - , . , , __

--- -- --

|

'
. . _ .
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2) Local Functions

a) Changeout c'f Iodine Sarreler (RX 40) Mecia

(1) Access to RX Area

Access to the Iocine Sampler Area (RX
40) may be made by ;roceecing cutsice
around the Turbine Building at-tn area
as snown in Fir;ure 3 (page 36), an
alternative route, subject to plant
concitions, is to proceed througn tne
Turbine Building (at El. 85'0"). To
remove highly radioactive samples from
RX-40, the lead-shielded transfer cart
may be required. (This eouiprrent is
described further in section 4.c. of
Accendix 1.) This cart and accessories
are stored at the RX 40 sampling cabinet

,

indicated in Figure 3. Because of the
possibility of handl'.ag highly
radioactive samples, the followirg
precautions should be takcn prior to
attempting fodine sample retrieval:

(a) Review readings of ARM RE 35 (as
specified in section 3.b.1)b), step (3)
on page'37).

(b) Ver' / that both the iodine sampler urit
aad saroling lines hwe been Ou rpe : 3rc
the sampier is off.

(c) Use of protective clothing and equiprent
as prescribed by Chemistry and Radiation
Protection.

(d) Use of routine and special dosimetry as
prescribed by Chemistry and Radiation
Protection.

.

(e) Perform all local operations on the '
sampler unit Jnd retrieved iodine sample
under the coverage of a qualified
Chemistry and Radiation orotection
representative.

<
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(f) Verify the following special ecuipment
to be taken for RX 40 retrieval and
replacement: wipe rags, small plastic
bags to contain tne hard-neld pig, ta:e,
160 pound perta-pig (4" i.d. diameter
cavity), replacement silver zeolite
cartridge witn particulate filter
inserted en the inlet sice uncer the rim
cf the AgZ cartridge.

(g) Notify Control Rocm immediately prior tc
entering plant to attempt iccine sample
retrieval.

(2) Particulate and lodine Cartridge Retrieval (RX 40)

NOTE: The samples obtained frem RX 40 shculd
contain radioisotopes which are strong teta
emitters; therefore, all surveys and all
handling must consider the possible impact
of potert; ally high teta to gamma ratios.
For this reasen, the prevention of direct
contact with the sample is essential -- 00
NOT TOUCH.

Since it is impossible to predict the typt -

of accident or extent, this prececure uses
worst case assumptions. It is highly

unlikely that ccnditions will be as severe
as indicated in the following remarks; but
in anv case, the retrieval cerscrcel sacui:
M ccgnizant tnat taese urpredictatic
conditions will have to be ascertained and
evaluated for impact as this procedure is
performed, and that the followino steps
address the extreme conditions.

STEPS REMARKS

1. Upon arrival at RX 40 cabinet, 1. Access actual radiological
perform dose rate survey of conditions to determine -

cabinet exterior, sampling line significant hazards (if any)
runs, 6nd cabinet interior, present and appropriate
emphasizing areas of possible course of action. Surveys
gama field streaming around should be performed using a !

the sampler shield housing. teletector, if possible.

::::C: ":'"
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STEPS REMARK 5

2. Phetchelic gauge / flow meter
Verify (sample pump motor is

2.
off. If the puep motor is is located on front sice of.

founc on, call the Control cabinet in tne upcer lef t-

Room and have RX 40 pump shut hand area,

off.)
3. Loosen the screws on the face 3. This may recuire a screw-

of the slice-motnted canister criver,

from the front side of the
RX 40 cabinet.

4 Remove the west facing cabinet, 4 Assure that the transfer
left side, hinged door. (This cart is aligned with the

can be done by opening the sample shield housing face.
door and lifting upward while Note orientation ano function
swinging the door back and of the grasping tool before
forth to disengage the slip positioning cart.

hinges.) Open the sample pig
door fully and position the*

transfer cart directly in front
of the sample snield housing. *

| 5. Using the rear handle of the 5. When oriented properly, tne
i slide pulling rod, insert the latch should be able to slide

latching tool shape into the directly up against the
slot of the slide-mounted cart- slide-mounted cartridge
ridge holding fixture (within holding fixture f ace.
the sampler shield housing).

c. 7.. : n : : p.': 1. ::n: N ic:s :r
quarter turn to larcn onto ;cappilng mecnanism Defore
the slide-mounted cartridge proceeding further.
holding fixture and slowly pull
the cartridge holding fixture
into the sample transfer cart.

7. Back the transfer cart off from 7. Unour worst case assub:ptions,
RX 40 a short distance and maximum ambient conditions
survey the open end of the cart are calculated to be 3.6 R/hr
for a gama dose rate reading (60 mR/ min) and maximum dose
that is indicative of the dose rate from the cartridge is
from the cartridge relative to projected to be about 30 R/hr
the ambient conditions. (500 mR/ min) at 1 foot from

the edge of the cartridge

u..,w o

_ _ _ .
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STEPS REMARKS

(about 9" in front of the
transfer cart witn :ne cart-

.

ridge holder fully retractec
into the transfer cart).

8. If the results of Step 7 indi- 8. Access, extractior of the

Cate wnole body dose rates cartridge nolding fixture
,.

during transfer of the cart- into the transfer cart, anc

ricge to the nand-held pig will egress for RX 40 sam le
be less than 60 R/hr, proceed. retrieval under worst case
Otherwise, record values, close assumptions are expected to

and latch the transfer cart require approximately 1000
coor, and report to the TSC for mrem. This leaves 3000 mrem
further instruction.* for cartridge handling and

replacement plus a 1000 mrem
(20") contingency for
unknowns. Sample changeout
to the hand-held pig snould
take a maximum of 30 seconcs*

' of unshielded exposure and a

total of two minutes for
' completion.

9. Work from behind the transfer 9. None,

cart and monitor ambient con-
ditions while slowly inserting
the reach rod to expose the

cartridge beyond the cart
Cavity.

'

Cb;;'' . .. .~ . :. - -i;;.: :: -* '

rate reading with tne cart- ..,s. ;oc contact cose rate I
..

ridge, if possible, and obtain warrants extreme caution in
a reading at 1 foot from the all subsequent hancling,
face of the cartridge. Worst case conditiens indi-

cate a maximum activity cf
100 Curies on the cartridge
with a corresponding dose
rate of 316 R/hr at I fcot
from the face of the car,t-
ridge.

*If the cartridge holder assembly is to be removed from the RX 40
assembly without being replaced, a warning notice should be affixed to
the associated pump and purge control panel in the PAM 2 of the
Control Room. This is to prevent attempted use of RX 40 when the
cartridge holder assembly is missing from the unit.

Oc:::: 'n -

-.

.



. .

N RS-12custo CANYON PCWEA PLANT UNIT NC(S) 1 A),D 2

DATE 12/28/23
PAGE a CF 101 |

TITLE MID AND HIGH RANGE PLANT VENT RADIATION MCNITORS

_

STEPS REMAR"5

11. Extend the reach rod ccm- 11. Nore.
pletely so that the holding
fixture is ccmpletely outsice
the cavity of the transfer
cart and then rotate the reach *

red in the transfer cart 90*
so that the cartridge holding
fixture will be in a hori:en-
tal plane with the par-iculate
filter visible frcm the top.

12. With the hand-held pig in one 12. Work from the side of the
hand, cavity up, and the push- transfer cart so that its
rod in the other hand, shielding is between the
approach the exposed cartridge, major part of the whole body
center the hand-held pig and the unshielceo cart-
beneath the center of the cart- ridge. Keep fingers away
ridge, holding it tight from the top and cuter top

against the cartridge holding edge of the hand-held pig
fixture, and u3e the Oush-rod and hold the push-rod at the

to push the cartridge into the very end to maximize the
liner cavity of the hand-held distance from the hand on
pig. the push-rod to the cart-

ridge to reduce extremity
exposure. If for any rea-
son the cartridge canr.ot be

| removed with the push-rod
or if the cartridge somehow'

| falls to the ground, C0 NCT
| TCUCH the cartedece in

trying to correct the |problem. Use tongs or other
remote means to handle the
cartridge.

13. Set the hand-held cartridge on 13. Work from the shielded side
the ground, cavity up. of the hand-held pig and

avoid exposure from the
unshielded cartridge at all
times. .

14. Wipe off the end of the push- 14. The liner-cap is sized to
,

l rod where it contacted the friction fit into the liner
cartridge with a wipe rag, so that this step will

slip the linercap over the encase the cartridge to pre-

push-rod, and press it into vent subsequent spread of

| ww 4..u

|

|
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STEPS REMARKS

the liner cavity of the hand- 'c on tami na ti on. Place the
hels pig until the top edge contaminated wipes in a
of the liner-cap is approxi- plastic bag ard attemot ::
mately flush with the top of limit the scread of any
tne liner cavity. contaminatien.

15. Use a clean wipe rag on the 15. Work from the sice of the
pusn-rod to wipe the cavity hand-held pig and avoic
side of the liner. exposure to the ursnielceo

cartridge.

16. Invert the hand-held pig, 16. The plastic bag has to be
lower it into a small plastic small enougn such tnat any
bag, and seal the bag. excess does not foul tne

1/16" clearance between tne
hanc-held pig and the porta-

,

pig.

17. Set the hand-held pig, 17. None.
unshielded side down, into the
160 pound porta-pig.

18. Wipe off the RX 40 cartridge 18. None.
holding fixture with a Clean
wipe rag and refer to Figure
1-8B (Appendix 1, page 95) for
illustration of reloading the
sample holder fixture with
fresh samoling Tedia.

19. Reinstall and secure all cabi- 19. None.
net doors.

20. Transport the porta-pig con- 20. The sample iocine cartridge /
taining the hand-held pig to particulate filter may

the TSC lab. either be taken to the TSC
or sent for offsite analysis.

(Refer to section 4 below.)
All handling shculd be per-
formed under the coverage of
the Chemistry and Radiation
Protection Department.

" * "CIT:0?
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c. Interpretation of System Response

1) Plant Vent Gross Gama Monitor (RE 29)

a) Effluent Concentration and Release Rate
Determinations

The gross gamma radioactivity monitor cf :nis
charnel continuoply monitors the total ga:Ta
radioactivity (noble gases, racioiocines anc
particulates) ir, the adjacent portions of the
plcnt exhaust vent. The monitoring systen
output is in units of mR/hr. To convert this
into effluent radioactivity concentration,
the most representative plot in Figure 4 is
used and the gross gama effluent

particular graph ha(uCi/cc), is read off.
concentration, C Theg

lue of C chosen is that
correspondingtothenetexksurerate
reading of RE 29, Net ER (mR/hr).

,

Making the conservative * assumption that all
effluents monitored by RE 29 are noble gases,'

the value for C may be converted to the
Xe-133equivale$Yvalueasfollows:

.

* Conservative because credit is not being taken for particulate and
radioiodine components which may be determined separately by operation
of grab sampling equipment.

'''"
SCO CS

..
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l

|

133 ;C133=C * CF
Gu GG

i

where

C132=corres::endingXe-133ecuivalent
6* concentratier, (aci/::)*

and

I
CF = Xe-133 conversion factor for a

particular time after plant
shutdown (t ), as specified in

3Figure 5.

The release rate from the plant vent can also
be estimated from the RE 29 response as-

follows:
'

gg = 4.72x10-4 *C 'FRR
GG

where

plant vent gross gamma (mostlyRR
GG = due to noble gases radioactivity

-

release rate, (Ci/sec)

CGG = ( r m Figure 4)

and

e' = :nal plant va - ' wst ei #1e-
3rate, (f t / min;

Possible systems contributing to the plant
| vent exhaust air flow, hence to the magnitude
I of F', are discussed in section 1 of the

system description included as Appendix 1 to,

this procedure (page 58).

Similarig the Xe-133 equivalent release -
rate, RRGG , may be determined by substitution of

133
C GG

in place of CGG 'D "''

|

nPenne A Q , sj

|

'
___ . - - _ _ _ _ - - - -
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Figure 5 7 , .:
Xe-133 Ecuivalent Conversion Factor (CF " ) as a Function of

Time After Plant Shutdcwn
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b) System Limitutions

There are a couple of practical limitations
to using this system. The first of these is
hign detector background. This may arise
from submersion cf the cetector in the
general atmosphere arouno the 140' El.
Outside the Containment Builoing. Because
the plant vent itself would ce the likely
source of submersion contribution ano the
atmospheriic dispersion of the vent effluent
detector submcrsion is not expected to be a

severely limiting factor. (RE 29 is
directionally shielded to reduce this
possibility even further.) As long as
background submersion levels are not
subs +.antial, the monitoring system backgrcund
reading may be conservatively taken as zero.
The second limitation, that of system
sensitivity, depends on using a sufficiently
short detector response time to see average

gamma radioactivity levels of the, plant vent
effluent and the ute of realistic conversion
factors that account for various
radioisotopes which may be present in the

^

actual effluent stream being monitored, whicn
! have been done.

2) Plant Vent lodine Sampler (RX 40)

The iodine cartridge and particulate samples .-
w :.,,.-,,

.--.3 z.g. -g

cra analy:ed anc interpreteo in tne useal marrer.
Due to the possibility of high radioactivity
content, the sample may require special handling
and preparation for analysis. Refer to Section 4;

| " Assessment and Handling of Retrieved Sampling
Media". Conceivably, the radioactivity content of
sample (s) might be sufficiently high to preclude
any on-site analysis beyond employing direct
sample exposure rate readings and precalculate,d
radioactivity conversion factors such as presented

;
' in Appendix 3 for silver zeolite cartridges,

charcoal cartridges and/or particulate filters.

'

!

C222CC 225"

__ -
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4. Assessment ard Handling of Retrieved Sampling Media (RX 40
and RE 32 Media)

Interpretation cf sampling media analyses for saccles *

retrieved from the midrange plant vent mcnitoring system is
basically the sare as for samples cutained fece similar
equipment during nom.al operation. These may inciuce
HPGe/MCA analyses such as DPD HP-9. The only additicral
considerations that mignt apply are the possibility of
hignly radioactive saa:ples. Such nignly racicactive samples
are far more likely tr be obtained using RX 40. In any
case, hot samples may require using specialized hancling and
analysis techniques as prescribed in this procedure. Direct
conversion factors specifically for silver zeolite,
activated charcoal and 2-inch diameter particulate filter
samples obtained using RX 40 are presented in Appendix 3
along with appropriate instructions regarding tneir use.
Techniques of estimating sample radioactivity content, using
dose rate conversien factors, are valid even if it is not
possible to handle samoles as required to prapare them for .

direct counting. An additicnal consideration of highly
radioactive iodine s eples is the possibility of off gasing
of iodines and nobie gases, the latter being produced by -

radioactive decay of iodines. For this reason, it is
recommendeo that all hot samples for analysis be securely
bagged prior to their entry to the counting rocm areas.

a. Laboratory Counting of Highly Radioactive Samples

This procedure addresses the handling and analysis of
... .%- ., .- -- 7 ,. 3.. 377.,

o f tn e .u r -c.e t c.: ,;19 to tne ISC 120. Trt; ;-::2: r: :
also applicable to samples retrieveo without the use of
the hand-held pig by changing all applicable references
for the pig to the sample of interest.

STEPS REMARKS

1. Refer to Appendix 4 for 1. Select aperture size based
aperture selection and install on dose rate readings to -
the lead aperture of interest yield detector response
in the TSC lab HPGe detector between minimum and maximum
shield. rates.

ZC:0C :1*'
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l
.

STEPS REMARKS

2. Cover the detector shield and 2. None.
aperture with plastic and seal
around the lower edge of the
shield to prevent detector

contamination.

3. Remove or protect all unassigned 3. The worst case amoient dose
TLDs frem exposure to the rates in the TSC lat, not

potentially hign dose rates. censidering any nignly racio-
active samples, are projecteo

to be about 7 mR/hr. The
potential for significantly
higher dose rates resulting
from a highly radioactive
sample. warrants consideration
of protection of all TLDs in
the TSC lab area.

4 Notify the Control Room of the 4 The Area Radiation Monitor
immediate intent to remove the in the TSC lab hgs an alarm
sample from the porta-pig and setpoint of 100 mR/hr with an
of the potential for a Tempo- annunciation in the Control
rary High Radiation Area alarm. Room ano the TSC lab.

5. Remove the hand-held pig frem 5. Work frem the shielced side
the porta-pig, place it in an of the hand-held pig and
additional plastic bag, and avoid exposure from the
seal the bag. unshieldeo sioe of the pig.

6. Placa the sealed band held Dig, 6. None.
.

'

.a_. ..ie i+ .r- . . . , .

aperture in the detector snield
and center the pig over the
aperture.

7. Place lead bricks around the 7. The average dose rate in
sample as necessary to minimize occupied vital areas shall
exposure to personnel, not exceed 15 mR/hr when

averaged over 30 days.
.

1
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8. Start a spectrum accuisition S. Count rates greater than
using the GSMCA program and 10,C00 ces result in exces- j

observe the count rate on the sive electronic ceac time '

MCA electronics rack. anc should not ce used for
quantitative analysis.

9. If the ccunt rate from Step 8 9. None.
is less than 100 counts per
second, the next largest acer-
ture should be used. To do
this, remove the hand-held pig
and temporarily store it near
the east door of th? TSC lab by
placing it on the floor, cavity
dcwn. Then remove the plastic
cover frcm the shield, remove
the present acerture and repeat .

Step 1 with the next size acer-
ture and repeat steps 2, 6, 7
and 8.

10. Acquire a spectrum using the 10. None.
GSMCA program and write it to
disk for retention and sub-
secuent anolysis.

11. Store the hand-held pig in the 11. The sample may be retainec
porta-pig for further process- or sent off site for adoi-
'- 3: "-2 ed yt% Che-4t- tional analysis " d'c--c e

Uj anc noiation Frote:non ;f as racicactive ao: a.

Engineer.

12. Analyze the spectrum using the 12. The GSRAP program is opera-
GSRAP program for isotopic tionally the same as GSRAP
identification and concentra- but it includes the correc-
tions, document results and tion to be applied for use

submit findings to the Chemis- of the lead apertures.

try and Radiation Protection
Engineer for approval. -

13. Dispose of the plastic cover 13. None.
and perform a contarainatien
survey to release the area.

^; ::: : ..



. .

ciAsto cANYCN POWEA DLANT UNIT NCIS$ 1 AND 2 GUPSER
ED 43-12 |

xEVIS!0N 1
DATE 12/28/83
PAGE Sc 0F 101

TITLE MID AND k!GH RANGE PLANT VENT RACIATICN MCNITORS

C. FOLLOW-UP ACTIONS

1. Documentation

The use of standaro forms with acpropriate notations is
encouraged because of availability and personnel

I familiarity. The practice of making nctations regarcing
monitoring system resconse on associateo traveling chart
recorders can prove an invaluaale aic in accurate
documentation and follow-up. Calculation worksneets and
specialized forms may, in some instances, be recuired for
adequate documentation.

2. Notification of Results

Under conditions, of plant emergency, timely flow of
information is vital. Appropriate personnel havinQ their
preassigned responsibilities must be aware of the fatest
plant release conditions. These inoividuals should be
promptly notified of significant releases of radioactivity
to the environment. Notifications of such releases from the
plant vent should te made to the Site Chemistry and
Radiation Protection Coordinator or according to line
authority channels specified in Figure 2 of EP G-2.

REFERENCES

1. Radiation Control Procedure G-8, " Measurement of Airborne
Radioactivity."

> mica! : ' :'t 0-e 2 ce E-1:. " '**:ne- el an 21 v r e r. "*
.

3. Chemical Analysis Procedure H-1, " Gamma Spectrum Acquisition witn
Hewlett-Packard 9845-8 and ND-66."

4 Chemical Analysis Procedure H-3, " Gamma Ray Radionuclide Analysis
| Program."

5. Victoreen Radiation Detection Systems Description Manual,
DC-688881-1.

.
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SYSTEMS DESCRIPTION

!. INTRODUCTION

Several ranges of monitcring and saroling devices are em:1cyed at
Diablo Canyon to measure ano quantify radioactive gasecus
effluents asscciated with the plant vent. This is necessary
because of 1) the widely varying ccncentrations of effluents
which may be present during plant operation, ranging fran normal
conditions through the entire spectrum of pcssible accident
circumstances 2) the different types of radioact1ve gaseous
effluents that may be present in the plant ventilation exhaust,
and 3) the possibility of elevated radiation background levels in
the vicinity of detection devices associated with effluent
monitors during post-accident conditions. Components of tne
plant vent monitoring system are divided into three groups or
ranges: Normal, midrange and high range. The basic categories
and uses of these sampling / monitoring devices are presentec in ,

Table 1-1, as well as additional informatien anc specifications
regarding these components. Table 1-1 also includes descriptive
information regarding area radiation monitors (ARM'S) whicn are
associated with the various plant vent monitors. Figure 1-1
depicts functions and interrelationships among individual
elements of the overall plant vent radiation monitoring system
shown by type of effluent monitored or sampled. Specific
locations, system descriptions and operation of these sampling
and monitoring devices is presented below.

The plant ventilation cuct being monitored is the exhaust stream
; ' g : g,; 2- 9 -, :----: u; s- -_-a--c

accident frem the plant witn tne u,;eption ;f the at. aspneric
steam dumps. The flow rate in the plant vent at the 220' El.
(approximate location of the various sampling probes) will be
determined by the presence or absence of the major effluent
inputs shown in Table 1-2.

Based on the actual status of plant ventilation systems, Table
1-2 can be used to determine the total plant vent flow rate.
This flow rate may then be used in conjunction with Figure 1 .2 to
determine the plant vent effluent stream velocity which is

"C'::: ~:: '..
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.

important to know when attempting to perform isokinetic sampling
of the plant vent exhaust stream *. Using the system flow rates
of Table 1-2, the following combinations of plant exhaust vent
flows are likely (under emergency conditions):

.

.

.

.

.

|

|
|

|

*As stated earlier in section 2.b.1)a) " Activation of RE 32/33" (note
on page ) and section 3.b.1)b) " Activation of Iodine Sampler" (see
note on page ) it may be necessary to periodically adjust sampler flow

i
I rate to maintain isokinetic sampling conditions. To determine the
I need for any such adjustment and, if so, the specific adjustment

required (refer below to section 1.a of this appendix, page 62).

000 00 !! "'

|
\ . - _ _ _ .-.
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APPEN0lX 1 (Continued)

TABLE l-1. PLANT VENT MONil45 AND SAMPLERS WITil ASSOCIATED AREA RA0l Ail 0N HCNITORS g y
G ai

Chl. No. System or Range Ctrl. l'.r. Detector Readout Vendor f>

Desig. Component Cat. Readout Type Location Range Location (Model No.) Qc
~ z

RE 14 Radio-Gas N Yes GM Pit Vent Rm of IX10-7 to Control Westinghouse f
(A&B)* Sample / Monitor fuel Handling. IX10'46pCl/cc Room ( 1115) U z

Bldg. (115' El.) (10-10 cpm) 3
-9 kRE 28 Particulate Air N Yes Beta IX10 to Control Westinghouse E

" *

(A&B)* Sampler / Monitor Scint. IX10-66pCi/cc Rnom (IBS) $
(10-10 cpm) E g

2 z-7
RE 24 Supplementary N No, onty Garmna ," IX10 to Saine as itadeco/SAI M -*

lodine an al.uoi Scint. IX10-4 pCi/cc detector (Process Air 3v

annun. location Monitor 571) {
" *

RE 32 Mid-Range M Yes Ganna Control Victoreen -

I # 9
lodine Scint. 10 to 10 Room PAM (843-32 and M
Sampler / Monitor cvn 2 panel 842-31) 5 -

RE 33 Mid-Range Noble M Yes Beta Victoreen C E"

I 7
Gas Monitor Scint. 10 to 10 (843-228 and 2"

cpm 842-11)
_ _h

'"

Victureen @"
RE 34 Area Rad. Mon. M Yes IC -

7
for Mid-Range 10-I to 10 (845 System)"

c
Monitors mR/HR @

.
~

RE 29 Plant Vent H Yes IC West side of Pit Control Victorcen d
7

Gross Gairma Vent Duct (out- 10-I to 10 Room PAM (845 System) W,

Monitor side) at 140'El. mR/HR pariel

RE 40 Plant Vent il Control. None North End of Varies, De- None. Victorcen
Iodine Sampler But Sy . Fuel Hdig. Bldg. pending on System (909052)

has No (8S' E).) Sampling Operated
Readout Time (T ) from E ,y M

S Crti. Rm. M M '5i6
PAM 2 Pnl. M '"

o
2

RE 35 Area Radiation 11 Yes IC North End of Control Victoreen
-IMonitor for Fuel llandling 10 to 10 Room, (845 System) o, - rn

Plant Vent Building cpm Pall ? OU "

lodine Sainpler (85' Ll.) Panel O d'o
DETECTOR TYPES: GM = GEIGER-MHLLI::, SCINT. = SCINTitt ATION, IC = ION CHAMhflR "% '

,.

'' '"
RANGE CATEGORY: N = NORMAL RANGF, M = Mill-RANGE, H = IIIGil RANGE -

These systems include back-up unit- S*

u.ca ,na ensu

__ - _ .
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TABLE 1-2. PLANT VENT EFFLUENT INPUT STREAMS

VENTILATION 5't5iEM 575 TEM FLOW *

A. Auxiliary Bldc. Ventilation System

1. Mode 1 (normal) 73,500 cfm

2. Mode 2 (normal plus engineered
safety ventilatien) 147,000 cfm

3. Mode 3 (engineered safety
ventilation enly) 73,500 cfm

B. Fuel Handling Area

All Modes 35,570 cfm

C. Containment Purge 55,000 cfm

* Plant ventilation exhaust duct at the 220' El. has interior
dimensions of 12'11" (155 inch) by 6'8.5" (80.5 inch).

ventliation Plant vent Piant vert Ertluent Stream
Input Source Volume Flow Effluent Stream Velocity Range,
(Table 1-2) Rate Velocity 220% of Isokinetic

A.3+B 109,250 scfm 21.0 ft/sec 16.8 - 25.2 ft/sec
A.3+C 128,500 scfm 24,7 ft/sec 19.8 - 29.7 ft/sec
A.3+B+C 164,250 scfm 31.6 ft/sec 25.3 - 37.9 ft/sec

-

$

w d a
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For the Midrange Monitor (RE 32/33), the sample line inlet velocity
while operating at 2.0 scfm is 9.26 ft/sec (inside diameter of 13/16")
wnile that of the Hign Range Sampler (RX 40) while coerating at 1.3
tefm is 12.6 f t/sec (inside diameter of 9/16"). The corresponding
inlet velocitics of the probe tips for these moniter/samoler ur.its are

as folicws:

Midrange Monitor (RE 32/33) ---- v 1. sec ased en O=
inlet probe

= 17/32 )

= 20.8 ft/sec (based en CHigh Range Sampler (RX 40) ---- vinlet probe
= 7.16 )

a. Determine Possible Need for Flow Adjustment of Sample

1) Determine plant vent exhaust flow rate (cfm) by summing
all input sources or obtain current value from
operations (FR-12, chart of unit RMS beard):

.

Exhaust 5tream v Fans x Fiow i< ate = 5ystem Flow

| Fuel Handling Bldg. fans x 35,750 cfm/ fan = cfm

Auxiliary Building fans x 73,500 cfm/ fan = cfm

Cont. Purge fans x 55,000 cfm/ fan = cfm

( .:-,. . . . , .., --.ns ,:,- ,

|

cfmPlant Vent Flow F' =
vent

|

.

W 9
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*

2) Calculate flow velocity of plant vent exhaust stream
using the value of F' and t e following ecuation:

vent

V ) , = 1.92x10'# * F' ent IC *) ' t/sec
f v -

Alternately, the value of V may be read cirectly
fromFigure1-2(page42)chfIspondingtotne
particular F' ent value determined in step (1) above.v

3) Calculate the upper and lower limits of plant vent flow
velocity which correspond to sampler probe inlet
velocities which will maintain isokinetic sampling
conditions within :20%.

a) Lower Limit' = V x 0.8 = ft/secflow

b) Upper Limit = V )g, x 1.2 = ft/sec-

f

4) Using the sampler flow rate currently established and
* nlet probe tip cross-sectional area, determine the

actual probe tip inlet velocity (for the samoler unit
of interest):

2
inlet = 3.06 * V' sampler (scfm) / 0 probe II") *V

,ft/sec

Values of D a m as ,% W s:
probe

O
Samoler probe

RE 32/33 17/32"
i RX 40 7/16"
|
|

e

|

|
|

|

,wwd OCiv
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If the step (4) value of V' , falls between the5)
upper and icwer limits calcuid,ted above in step (3),
the sampler is ocerating within :20% of true isokinetic
conditions. It may be desirable to adjust the sampler
so as to be centered in the step (3) range.
Conversely, if the step (4) value falls outside the
step (3) range it will be necessary to adjust tne
sampler flow rate to within this range. Continue with
step (6) if a flow rate adjustment of the sampler is
aesired.

6) Select the desired sampler flow rate value to be
used: scfm.

7) Determine upper and lower (:20%) limits of sampler flow
rate. Note these values and the midrange values of
step (6) as follows:

a) Midrange flow rate seletted: scfm

b) Upper flow rate limit = 1.2 x miorange value =-

scfm
c) Lower flow rate limit = 0.8 midrange value = scfm

(NOTE: If it is determined to offset the midrange flow
rate value (7)(a) from the midpoint of the range of the
plant vent in step (3) above, it will be necessary to
appropriately modify the multipliers appliea to items
(b) and (c) of this step.)

3 e f e r : a ;..; ~ : :a r ii e w ra:e/ gauge r3::i : -

.s,
curve and note below the actual system reaccut values
(photohelic gauge) which corresponds to the
calculations of step (7):

aP-Values

a) Midrange Reading: inches H 0
.

b) Upper Limit Reading: inches H 0
c) Lower Limit Reading: inches H ,0

(NOTE: For HE 32/33 and RX 40 systems, refer to graph
in 7Tgure 1-5, page 87 for the applicable flow response
cu rve. )

;;;;;; ::..

.
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9) Notify Site Chemical and Radiation Protection
Coordinator of these results. If directed to make
system flow rate adjustment. local access to the system
will be recuired. Follow appropriate precautions and
guidance specified above for sample media changeout
(depending on which sampler / monitor system needs
adjusting). Upon arrival at the system of interest,
refer below to section 1.b of this appendix for the
specific flow adjustment sequence,

b. Adjustment of Sampler / Monitor Flow Rate

This step sequence applies to the air pumping system for RE
32/33 and that for RX 40. It is assumed that local access
has been already made to the monitor or sampler system of
interest and that the new settings (aP-values of step

- 1.a.(8) are known to the entry team, the system has been
, thoroughly purged and shut down (if necessary to reduce cose

rates, airborne, etc.) and that all considerations other

than the particular flow adjustment sequence have alreacy
been addressed.

1) proceed to the chotchelic gauge on the cabinet panel
and adjust the alarm points as instructed below.

2) The high and low alarm point adjustment knobs are
located on the bottom part of the photchelic gauge,
right and left and sides, respectively. If plant call
.: : 2::2 :2:t n., ac.u:: :e ' c l a r, 31:a ( rign t
snoo) first. If plans call to decrease settings,
adjust the "Lo" alarm side (lef t knob) first. (This
sequencing is used to avoid triggering the alarm.)

3) Adjust both "Hi" and "Lo" knobs to their planned levels
in accordance with the guidance of step (2). It may be
advisable to make the second adjustment stepwise to
avoid overruning the current setting (i.e., allow the
serve time to respond to the first adjustment) if a,
large change is to be made.

4) Verify that the air pumping system response is
appropriate with new settings and depart area.

ouvcwo v...
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2. LOW RAhGE (NORMAll PLANT VENT MONITORING SYSTEM

a. System Components and Locations

i 1) Darticulate Monitors (RE 28A&B)
' These monitors are duplicate systems (one on

standby for backup) which draw frcm the 220'
elevation of the plant vent using an isokinetic
scapling probe feeding through the sample line to
a traveling belt particulate filter system. These
Westinghouse units are designed for use during
normal plant operating conditions and anticipated
abnormal occurrences. Sumary data ano
descriptive information or, this system ma: be
found in Table 1-1. In the event monitored-

effluent , radioactivity levels exceed the
cacability of this system, determinations of
effiuent concentrations will be based on use of"

the higher range monitoring systems discussed
below. These monitors are physically positioned'

on top of the low range radicgas monitors (RE
14A&B) which are lor:ated in the Plant Vent Rocm of
the Fuel Handling Building, 115' elevation. This
is illustrated in Fig.re 1 of the procedure. RE

28A&B have Centrol Room readouts with alarms.
~ 41ura and Hi * e C r cerf mens anrunciate ic
.3 Oatrci Acc.,

2) Radiogas Monitors (RE 14A&B)

The low range plant vent radiogas monitors are
located imediately underneath the particulate
monitors (RE 28A&B) which are described above in
section 2.a.1). These Westinghouse radiogas
monitors quantify radioactivity levels of noblei

gases and gaseous iodines present in the sample
< effluent imediately downstream of the particulate

: filter / monitor assemblies. Summary data and
/ descriptive information on this system may be

found in Table 1-1. Similar to the particulate

200:00 !O*"
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| systems, Control Room readcuts are provided as'

well as Control Room annunciation upon failure or
Hi Rad alarm condition. Should the radioactivity
level of this system approach the detector upcer
limit, the midrange monitoring system would be
brought into operation to maintain operational
continuity of the overail plant vent monitoring
system.
#~ ,-

3) Normal lodine Monitor (RE 24)

The low range iodine monitoring system (RADeC0
Process Air Monitor 571, RADeC0/SAI) is located
adjacent to the radiogas monitors (RE 14A&B),
described in Section 2.a.2). Iodine samples are
drawn from the plant vent effluent thrcugh an
isokinetic probe with a heat-traced sampling line
dedicated to this monitoring system. This system
has a particulate prefilter followed by a silver
zeolite which is used to collect radioiodines for
I-131 photopeak monitoring by the gamma
scintillation detector /SCA. ass 5mbly. Summary cata
and descriptive information on this system may te
found in Table 1-1. Similar to the particulate
and radiogas systems, this system has local
irdications of effluent levels, fios conditions,
etc. Control Room annunciation occurs upon
failure, Icw flow, Low Rad, or Hi Rad alarm
condition, without inoication of the true nature
of the alarm. Should the radicactivity level of
thie on ,- ,---- 8 - , c3 ?-*- u: s- limit. tre
midranga cc" .s io; :;s:em acuic Oc occugnt in:c
operation to maintain operational continuity of
the overall plant vent monitoring system.

3. Midrange Plant Vent Monitoring System (RE 32, RE 33 and
RE 34)

The Victoreen midrange plant vent monitoring system consists
of two basic elements: 1) a particulate filter and iodine
sampler / monitor unit (RE 32), and 2) a noble gas monitor (RE
33) contained in a single sampler / monitor cabinet assembly.

.wo&;a ;;..
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The iodine monitor uses a silver zeolite (AgZ) cartridge for
iodine collection and a gamma scintillator with a single
channel analyzer system to monitor in the 364 kev photopeak
region due to the I-131 that may be present in the AgZ
cartridge. The noble gas monitor uses a plastic beta
scintillation detector to monitor the effluent stream after ,

it has passed through the particulate and iodine collection -

media. The sampler / monitor unit and associated piping,
etc., are illustrated in Figure 1-3.

Both monitors have readouts on the post accident monitoring
panel #2 (PAM 2) in the Control Room. Included are readout
indication, strip chart recorder, high alarm, failure alarm,
and check source operation capabilities. The micrange unit
also has purge and bypass capability which can be operated
from the Contrci Room. When the radiation level exceeds the

' trin nimit of the midrange system, it is automatically
isolated out (to minimize !.igh level contamination of the.

l system and area) and the high range system governs. (N0fE:
This trip limit is actually keyed to preset level on RE 29,
the plant vent gross gamma moniter-which is part of the high-

range plant vent monitoring system described below in
section 4 of this appendix.)

Principal components of the midrange plant vent monitor are
summarized in Table 1-3 while their overall features of
these components are illustrated in Figure 1-4
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TABLE 1-3

PLANT VENT MONITORING SYSTEM CCMPCNENTS SY CHANNEL

A. Mic ange Plant Vent Monitors (RE 32 and RE 33)

RE 32 Cceconents and Descriotion

Detector 2" x 2" Nal(TI) ganta scintilla-
tion /photomultiplier tube, 843-32,
(p. 35)*

| Sample Collection Medium Removable charcoal silver
I zeolite ** cartridge, various
! suppliers, (N/A) Meter, reset,

Mid-Radiciodincs Readout Panel calibrate and alarm indicators,
10-107 cpm, 842-31 (p. 781

i
Re 33 Comoonents and Descriction! -

Detector 2"x1/100" plastic beta|

l scintillator /photomultiplier tube
| Mid-Radiogas Readout Panel 843-22 (p. 39)* Meter, reset,
I calibrate and alarm indicators,

S42-11, 10-107 cpm, (p. 100)

W nitorinc Ecuipment Cabinet 844-5-50
i , i: . :r C 31 % = er, 2:1-C22 (:. 5 .

Flow Orifice w/ Gauge 0-8 inches H.30 readout, 844-22
'(p. 113)

'

SS Compres* ion / Vacuum 1-2 scfm flow range, 844-2 modi-
Pump Unit fied or HB-602 (p. 113)

.

* Item in parenthesis refers to location of description in Vendor's
Technical Manual.
** Anticipated to be used with this system.

2:0:00 ' :"
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TABLE 1-3 (Cont'd)

RE 32 and 33 Shareo Components
and Descriction

Pump & Durge Centrol Pump, power, icdine purge, gas
Panel (p. 103) purge and flow fault switenes/

indicators, 909-136 (p. 103)

L&N Recorder Unit Two pen recorder, 430

8. Midrange Plant Vent Detector Area Radiation Monitor (RE 34)

Detector Dual Coaxial Ion Chamber, 4
ranges /chamoer, 847-1 (p.14)

*

Readout Assemblies Local Meter / Alarm Unit, 8 decace
(0.1-107 R/hr) meterm
Audible / visual Alarm Indicator,
848-5

* Remote Meter / Alarm Control Panel
(in Control Room), 8-decade
(0.1-107 R/hr) meter, reset,m
calibrate, check source and alarm
indicators, 846-2 (pp. 75-77).

L a N Reccccer Unit Two pen recorcer, 430

C. Plant Vent Gross Gamma Monitor (RE 29)

Detector Dual Coaxial Ion Chamber, 4
ranges / chamber, remotely-located
amplifier assemoly, 847A-1
(p. 25).

.

.
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TABLE 1-3 (Cont'd)

Readcut Assembly Remote Meter / Alarm Control Panel
(in Package Boiler Room), 8
decade (0.1-107 R/hr) Me:er,m
reset, calibrate, cneck scurce
and alarm indicators, 846-2
(pp. 75-77).

D. Plant Vent lodine Sampler (RX 40)

Equipment Cabinet Housing cabinet, with slip hinge
doors, 844-5-50

Iodine Sample Holder Grab Samples, slide assembly
inside 13.75" x 9.5" x 14.5"
fixed, shielded (3"Pb) assembly.
909052 (p. 7)

Flow Orifice w/ gauge 0-8 inches H 0'readcut, 844-22
2(p. 113)

SS Compression / Vacuum Pump 102 scfm flow range, 844-2 medi-
Unit fied or MB-6 oz. fp. 113)

Transfer Cart Assembly Shielded (4" Pb) unit, wheel-
mounted (6" cia.), chamber (8"
da. y la" lcrg), 1500 lb.,
30 051 (;:. 0 ;

Pump and Purge Control Panel Pump, power, iodine sample purge,
iodine sample line purge, and
flow fault switches / indicators,

909137 (p. 108)

E. Plant Vent Iodine Sampler .

Area Radiation Monitor
This item consists of the
same components as the
midrange Plant Vent Area
radiation monitor (! tem B)

" ' "::::CS
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a. Iodine Monitor (RE 32)

1) Iodine Sample Chamoer and Detector Assembly

Both the iodine and noble gas detectors are housec
in a comon sample chamcer having a minimum of
3-1/2 inches of lead shielding with 4 gecmetry.
Principal items of this system are illustrated in
Figure 1-4A. The use of both chambers in a ccmon
assembly reduces the amount of lead shielding to
approximately 1100 pounds, including detector and
filter opening plugs. These plugs are secured in
position with wing nuts to facilitate filter
changeout and maintenance operations. Because
these plugs weigh approximately 20 pounds each and
fit snugly into the sample shield chamber with
0-ring seals, they should be handled with care.
Mcunted in the lef t port (as viewed from the rear
of the RE 32/33 cabinet) is a screw-type iodine -

cartridge holder assembly attached to the inside
face of its shieTd plug. The particulate 2" glass
fiber filter is loaded ahead of the iodine
cartridge in the holder to filter out particulate
forms ahead of the iodine cartridge. Refer to
Figure 1-4A for illustrations. The radiciodine
detecter consists of a 2" x 2" NaI(TI) gamma
scintillation crystal coupled to a photomultiplier
tube assembly positioned about 5/16" in front of
'"? dalet e de of the ca-ticulate filter /iocine
w. ;r iug .1 car an aly. E'.e: ror:;^ .

discrimination of the detector output allows the
364 kev energy region to be continuously
monitored. (The discrimination levels are preset
internally during instrument calibration.) Output
nf this detector / preamplifier / discriminator
assembly is fed electrically into its own
ratemeter panel (in PAM 2) located in the Control
Room.

.
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2) Iodine Log Ratemeter (842-31)

The front and rear panels of the Iodine Log
Ratereter are illustrated in Figure 148. All cf
the visible controls of the front panel of the

ratemeter are qf a type tnat would affect the
function of the channel, but would not seriously
damage it if they were to ce misused. All vital
controls are inside the ratemeter where they are
not apt to be tampered with. The rear panei
contains the connectors for connecting to
detectors and ancillary eouipment. Ratemeter
output is fed into the associated traveling chart
recorder unit located in the PAM 1 panel to
provide a hard copy record of monitor channel RE
32 readings with time.

a) Front (Display) Panel - The front panel of
the ratemeter, shown in Figure 1-42, has the'

! following displays or controls: (1) The .

| Panel Meter, (2) Function Switch, (3) Alarm
!

indicator pushbuttons (ALERT, HIGH AND
FAIL / RESET), and (4) CS momentary pushbutton.

(1) The Panel Meter has two differently
graduated scales: Afcaleinblack
reading from 10 to 10 counts per minute,
- " - Z vol: eter scale in red reading

,

... , .c 25C0 E .
,

I (2) The Function Switch has four positions'

marked 0FF, CAL., HV, and OPER. When
the switch is in the OFF position, pcwer
is removed from the monitor, and it is
not in operation. When the switch is in
the CAL. position, a calibrating signal
is applied to the ratemeter that should
cause the indicator needle to move to
the position marked CAL. on the dial..
When the switch is in the HV position,

i

|
the panel meter is indicating the
potential of the high voltage supply on'

the 0 to 2500 VDC lower (red) scale.

?!? 00 7 ?"
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When the switch is in the OPER position,
the monitor is in operation and tne
panel meter is showing the full six
decades of readout on the upper (black)
scale. The desired mode of operation
may be selected with the function
switch.

(3) There are three alarms: Alert, High ano
Fail. The amber indication lignt of tne
ALERT indicator pushbutton shcws when a
predetermineo level of radiation has
been exceeded. When the function switch
is in the CAL. position, depressing the
ALERT Pushbutton will show on tne panel
meter the level of radiation for wnich
this alarm has been set without
triggering the alarm. (This setting can
only be changed by aojusting a

,

potentiometer'inside the ratemeter.)
.

The red indicator light of the HIGH'

indicator pushbutton provices a second
warning when r?diation continues to-

increase and exceeds a second
predetermined level. The circuits
connected to this indicator control are
similar to those connected to the ALERT
indicator pushbutton. When the Function
Switch is in the CAL. position,

'' . _der essing 59 urcu cushbutten ,

on tne par.ei T.e;er :na levei of
radiation for which this alarm has been
set without triggering the alarm. (This
setting can only be changed by adjusting
a potentiometer inside the ratereter.)

The green light of the FAIL / RESET
pushbutton indicator is on when the
monitor is in normal operation, and goes
out if there is an interruption caused
by loss of power, circuit fa lure, or
detector failure. The detect: check
source provides enough backg 1.und
radiation to keep the warning from

nenene votu
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actuating due to insufficient backgrounc
electrical noise and radioactivity

sources.

(4) Depressing the CS pushbutton actuates
the check source providec with tne
channel detector and applies radiation

to the detector. Deflection of the dial
needle upscale assuming it is at a
nominally low value indicates that the
detector is functional,

b) Rear (Connecticn) Panel-Figure 1-4B also show
the rear panel of the ratemeter. This panel
mounts the following items: a 3/4 AMP 3AG
fuse, ALARM J7 connector, HIGH VOLTAGE J4
connector, 100VAC 50/60 Hz J5 connector,
DETECTOR J6 connector, and HV METER ADJUST.
The 3/4 AMP 3 AG fu'se protects the ratemeter
from power surges on the incoming 100 VAC
supply line. The connecting socket markeo
ALARM J7 carrie's connections for local alarms
and optional, remote indication of channel
failure. High voltage (up to 2500 VDC) is
available for delivery to the detector
through the J4 connector. input power to the
panel is supplied through the J5 connector.
With the exception of high voltage, all
inputs (outputs) to (from) the sensor
assembly 3 9 tr wsmitted through ccrnector
.. .: ITil /-:J.57 is 1 Oct39 i;me:cr

adjustment in the high voltage power supply
circuit that is used to aojust the panel
meter re6 ding during calibration.

b. Noble Gas Monitor (RE-33)

1) Noble Gas Sample Chamber and Detector Assembly

The noble gas detector is situated in the chamber
area adjacent to the iodine cartridge chamber crea
(right side, as viewed from the RE 32/33 cabinet
rear side) and consists of a 2" x 1/100" plastic
beta scintillation crystal coupled to a
photomultiplier tube assembly. This detector

-e~~ee ce ,.e
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assembly monitors a 2-11/16" diameter, 3" deep
chamcer (280 cc) of air after it has been drawn
through the particulate filter and iodine
ca rtridge. The noble gas detector electronic
output is fed through a baseline electronic
discriminator (preset internally during
calibration) for biasing out icw amplitude pulses
normally associated with ecuiptrent noise, ga!Tra
background, etc. Output of this
detector / preamplifier assemDly is fed electrically
into its own ratemeter panel (in PAM 2) locatec in
the Control Room.

2) Noble Gas Log Ratemeter (842-11)

The Noble Gas Leg Ratemeter unit is of exactly the
same design as the Iodine Log Ratemeter with the
single exception that it does not contain an
analyzer board, which provides the I-131 cho.topeak
discrimination capability of the Iodine monitor
(RE 32). The ratemeter output is fed into the
associated traveling chart recorder unit located
in the PAM 1 panel to provide a hard copy record
of monitor channel RE 33 readings with time.

c. Air Pumping System (RE 32/33)

1) Pump and Purge Control Panel

T% ccerol panel shcwn in :igure 1 aC coerates
=r:- z: .. . . . :. : * :.

Mdns for remotd operation of the sample Chamoer
purge valves. Controls and indicators on the
front panel are as follows: POWER Indication
Light, PUMP ON Indicator Light, FLOW FAULT
Indicator Light, POWER OFF/0N Selector Switch,
STOP/ START Selector Switch, IODINE PURGE OFF/0N
Selector Switch, and GAS PURGE OFF/0N Selector.

Switch. The POWER OFF/0N Selector Switch connects
line power to the system and activates the white
POWER ON Indicator Light on the panel face. The
STOP/ START Selector Switch activates the pump
motor through the motor starter when the local
motor control switch on the motor starter is in
the AUTO position. The red PUMP ON Indicator

00:200 21*"
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Light is so connected that it is in parallel with
the pump motor anc will light when either the
manual switch on the control panel or the switch
at the motor starter is used to start this pump

motor. .

When activateo, the IODINE PURGE Selector Switcn
operates a relay wnich controls actions of
solenoid valves-in the iodine sampling line, as
sumarized in Table 14 (for RE 32).

When activated, the GAS PURGE Selector Switch
operates a relay which controls actions of
solenoid valves in the gas sampling line, as
surinarized in Table 1-4 (for RE 33).

2) Pump Assembly

The gas sample pumping system (1.0 to 2.0 scfm)
shown in Figure 1-4C, uses a moving diaphragm type
pump driven by a 115 VAC, 60 Hz, single phase pump
motor. The pump map be either operated remotely
from the Pump and Purge Control Panel (909136) in
the Control Room, or it may be controlled manually
by use of a motor control switch inside the
circuit panel box on the end of the
sampler / monitor cabinet. This motor control
switch may be set to one of three positions: AUTO
- permits pump motor on/off control remotely from
the Control Room (PAM 2), 0FF - disables all pump
motor control switches, with the pump off, arc
MA?:0 - m ucIly turns et" c motor cr.. dinbline the

Z ^ m cc:Or swi;cn function. Gas ficw cr;.-
through the sampling system chambers is regulated
by the operation of a bypass valve the has been
manually set at 2.0 scfm, which corresponds to a
gauge AP reading of 5.6 inches of water. Figure
1-5 provides a graph of the sampler pressure
drop / flow rate relationship. The flow meter
indicator reads out from 0 to 8 inches of water.
Figure 1-5 may thus be used to determine the

'

corresponding flow rate required to maintain
isokinetic sampling conditions (within 220%) as
discussed above in section 1 of this appendix.

00:00 00:"
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_

Flcw of gas in the system is measured by the flow
' control system which delivers a signal to the Pump

and Purge Control Panel in the event of abnormal
ficw concition. Either a low ficw or high flow
condition will cause the amber FLOW FAULT
indicator to lignt up.
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TABLE 1-4
VALVE ACTIONS CURING SYSTEM PURGING OPERATIONS *

SYSTEM VALVE ACTIONS

RE 32 vaive 93 cioses, stopping ficw of tne saccie to
the iodine sampler.

Valve d4 opens, creating a bypass route for the
sample gas.

Valve 45 closes, isolating the dcwnstream end of
the sampler line from the bypass route.

, Valve el opens, admitting purge air to the iodine
sampler.

Valve 82 opens, allowing purge air to leave the
iodine sampler.

Valve 46 closes, stopping gas sampler air from one
side of the pump.

Valve #7 opens, allowing spent purge air from the
' iodine sampler to 90 through both. sides

of the cumo.
Rt 34 Valve 45 closes, stopping tne flow of tne gas

sample from the iodine sampler to the gas
sampler.

Valve #2 opens, making a path for the sample gas
from the iodine sampler to escape.

Valve #8 opens, allowing purge air into the gas
sampler. Spent purge air leaves the gas
samoler by the normal route.

_______________________________ ______________________________________

lodine Valve 410 closes, stopping flow of sample gas to
Sampler Purge the collecting sampler.

Valve #6 opens, admitting purge air to the
collecting sampler.

.___...______....._____._____.__________.__...._____...__.______.__ __

Iodine Sample Valve #7 cpens, creating a bypass route past the-

Line Purge collecting sampler.
Valve #8 closes, stopping flow of gas into the

,

collecting sampler.
Valve #9 closes, isolating the collecting sampler

from the pumping system.
Valve #5 opens, admitting purge air to the icdine

samoling line.

*The overall sampling system (including valving, sampling lines, etc.)
for RE 32/34 is illustrated in Figure 1-2 while that of RX 40 's
illustrated in Figure 1-6.

000::: S'I"
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d. Associated Area Radiation Monitor (RE 34)

An area radiation monitor ( ARM) is provided in the
midrange monitor (RE 32/33) eouipment area. The-

physical location of this monitoring unit is depicted
in Figure 1 of the procedure. The function of tnis
monitor is to provide plant staff (or other personnel)
with an indication of area radiation levels so tnat
their subsequent exposures may be maintained as low as
reasonably achievable. This may either result in
disallowing personnel access altog:ther or taking
special precautions prior to entering the area to
obtain samples, or perform other tasks. The ARM
monitor consists of a local detector with an adjacent
readout device, and a Control Room (remote) readout
which has a ratemeter indicator, high alarm, failure
alarm, associated strip chart recorder, and the
capability for performing systen checks. Principal
elements of this system are depicted in Figure 1-6.

'

- 1) Ion Chamber Detector Assembly (547-1)

Figure 1-6 illustrates an exterior view of the-

housed detector assembly and a schematic
cross-section of the dual coaxial ion chambers.
Specifications for this detector unit are shown in
Table 1-5. The detector assembly employs a dual
coaxial ion chamber with a high and low range ion
current output, as shown in Figure 1-4. Each
range covers four exposure rate decades. The
-w,-,e,s - 9,33e p,--w--- c.,,s- 2--- ,- u :

rassurec :n2 :n. .

The collector for the high-range chamber is a
conventional axially located electrode mounted in
the usual way with a ceramic insulator and a
guard. The guard is connected to the low-level or
signal ground. The low-range collector is a
cylindrical electrode surrounding the high-range
chamber wall. The icw-range chamber wall -

00:^00 :!*"
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surrounds the low-range collector. Although not
shown in Figure 1-6, the low-range collector is
supporteo, like the high-range collector, by a
ceramic insulator, and protected by a guard that
is connected to the low-level or signal ground. A

collecting voltage of -150 VDC is aoolied to botn
the high-range and tne low-range enamcer walls.
Surrounding the low-range chamber wall is a
protective cover that is grounded to the
instrument chassis.

TABLE 1-5

GENERAL SPECIFICATIONS FOR
ION CHAMBER DETECTOR (847-1)

.

FEATURE SPECIFICATION .

Dimensions:
Offset from Mounting Surface 1-1/4 in. (3.2 cm)
Largest Diameter 9 in. (22.9 cm)
Height 11-3/4 in (29.8 cm)

Weight 9-1/8 lb (4.14 kg)
Mounting Wall bracket
Connector AN 3102-18-1P

c c.g e 5 cacaces recm U.. to 10' m.R,nr
Precision : 10% in any decade
Circuitry All Solid State
Type of Radiation Detected Gamma or X-Ray
Energy Dependence 80 kev to 3 MeV : 10%
Directional Dependence Less than 10% in any direction with 60C0
Type of Detector Dual coaxial ionization charber at

atmospheric pressure
Pressure Limits 15 psig
Temperature Limits -4*F to +140*F (-20*C to + 60*C) -

Humidity 0 to 90%

:::::: 2'*"
.
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2) Readout Meter Assembly (846-2)

The readeut meter unit responds to the detector
output in terms of "mR/hr" as shown in Figure 1-c.
The meter readout is switchable between an e1gr.:
cecade ALL mode (top scale) and three decade range
(lcwer scale), each with two decade overlaps as
follows:

MODE rah 6E COVERED

ALL 0.1 to 107 mR/hr

THREE 0.1 to 102 mR/hr
DECADE 1 to 103 mR/hr

10 to 10" mR/hr
102 to 105 mR/hr
103 to 106 mR/hr

7 mR/hr10" to 10

|
This all solid state device has a stated precision
of :10% of the maximum reading in any decade and
has both recorder and computer output capability.
Alarm indicator lights appear on the readout
instrument front panel for ALERT (amber) and HIGH
(red) conditions. The actual levels of these
alarms are set internally during instrument

' '
_. . :. ; _ :: . : , :":

indicator will continue to shcw its alarm
condition until the RESET button has been manually
depressed. An instrument failure warning system
is also incorporated on the front panel. As long

!

| as the FAIL (green) indicator light is on, the
system is operating properly. Upon loss of signal!

from the detector, the FAIL Light will turn off.
Activation of the check souret (CS) switch on the
front panel should produce an upscale deflection
of the readout panel meter (assuming it is at a
nominally low value) indicating that the detector
is functional. This action will not produce an
alarm condition on the readout meter assembly.

!

i

|

|

... -- sm., _
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4 High Range Plant Vent Monitoring System (RE 29, RE 35 anc
RX 40)

The High Range Plant Vent Monitoring System censists of two
basic subsystems:

(1) Plant exhaust vent gross gamma monitor (RE 29) anc

(2) the plant vent high range iodine sampler (Rx 40)
with associated area radiation monitor (RE 35),

a. Gross Gamma Radioactivity Monitor (RE 29)

The gross gamma radioactivity monitor consists of a
model 847-1A dual coaxial, shielded ion chamber and a
model 846-2 readout panel in the Control Rocm PAM panel
similar to that of RE-34 (area radiatien monitor)
discussed above in section 3.e of this apcendix. These
are pictured in Figure 1-6, while the detector
specifications are stated in Table 1-5.

b. Plant Vent Iodine Sampler (RX 40)

Should radioactivity levels of plant vent effluents
rise to the operating level of the RE 29 monitor, it
would be virtually impossible to detect radioicdines in
the presence of the noble gases. Because of the high
radiation levels from the plant vent itself, personal
exposures from entering the monitor area to obtain grab
sa-cles uculd bc Orchibitive. For this reasen, a

v .- . . . l a:.;; ara:a 1;;1r.a gra; 3;c;i ar
at a remote location. Tne basic components of tnis
sampler are illustrated in Figure 1-7 and listed in
Table 1-3.

The system has an isokinetic probe at the 220'
elevation of the plant vent with a heat traced sample
line extending down to the 85' elevation where the
sampler is located. The remote sampler consists of~an

.C;.;C;;;; :

.
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iodine collection canister / holder which is loaded with
both a particulate prefilter an iodine cartricge, and a
regulated air pumping system similar to tnat of RE ,

32/33. Gas flow drawn by the pumping system is*

regulated by tne cperation of a bypass valve tnat has
been manually set for a system flow rate of 1.3 scfm,
which corresponds to a gauge aP reading of 2.4 inches
of water. Figure 1-5 provides a graph of the sampler
pressure drop / flow rate relationship. The ficwmeter
inoicator reads out from 0 to 8 inches of water.
Figure 1-5 may thus be used to determine the
corresponding flow rate required to maintain isokinetic
sampling conditions (within 220") as discussed above in
section 1 of this appendix. The sampler has the
capability to purge the iocine canister and the sample
line. The purge is performed remotely from PAM 2 panel
located in the Control Rocm. The layout of this panel
is illustrated in Figure 1-8A. The valve line-uo
during the purge mcde is listed above in Table 1-4 for
RX 40. A lead-shielded transfer carriage may be used
to remove highly radicactive iodine cartridges from the
RX 40 cabinet and transport them for laboratory or
offsite analysts. The elements of this shielo and
transfer system are shcwn in Figure 1-88.

c. Plant Vent Iodine Sampler Area Radiation Monitor
(RE 35)

*b= $. ~c radiation re '':- 'ssocia'nd w':5 :ne i ci e
grac sampler unit is icec..;2i in ccmcenents ano
operation to that of Area Radiation Monitor RE 34
described above in section 3.e. of this appendix. The
elements of this ARM unit are pictured in Figure 1-6
above. As shown in Figure 3 of the procedure, this
unit is located very near to the iodine grab sampler
along the north wall of the Fuel Handling Building at
the 85'0" elevation.

.
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Tyoical Continuous Air Monitor Readout (CAM Plot)
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GUIDANCE REGARDING OPERATION OF REMOTE IODINE SAPPLER (RX 40)

Rx 40 may be useo to greatest advantage if sampling time can te
estimated ana limited to avoid build-up of high racicactivity levels
is associated sampling media, particularly the silver :eolite
cartridges used to collect radioicdines from the sampled effluent
stream. If an upper estimate of radioiodine concentrations-can ce
cbtained, a maximum sample collection time (T ) for RX 40 can be

sdatermined ano thus limit the accumulation of radiciodine act1vity in
tne sample cartridge to a preset level. In many cases it may be
possible to limit the cartridge radioactivity content to a level which
can be directly analyzed on the HPGe/MCA system (ur other suitable
counting aquipr.ent). When this is not possible, it will be necessary
to use appropriate conversion factors. This appendix provides
guidance f< r estimating effluent radiciodine concentrations,
establishing a sample collection time to limit accumulation of sample
radioactivity and the determination of sample radiciodine content, ,

corresponding effluent radiciodine concentration and release rate. ,

it is possible to apply similar reasoning to the particulate samples
,

also retrieved using RX 40. The principsl differences are those of
sample collection efficiency and plateout factor (if significantly
different from unity).

A. Detennination of Sample Collection Time (T )
3

To limit sample radioicdine content to a desired level the
follcwing avnression may be used:

l
1

= 3.1x10 3 A;imitlimit
A

T =
5 FICest., .28,320 ( 'f;*V'

where

T = sample collection time. (min) ,

3

lioit
A = preset sample radioicdine limit, (uCi)

g

tast = estimated radioiodine concentration in plant vent
I effluent stream, (uCi/cc) -

tiW 6 VO 7U4I

'-
-
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e = sample medium collection efficiency. (dimensionless)
3

= 0.94 for AgZ

f = radioiodine sample platecut correction factor (taken
g as I with heat tracing on), (dimensionless)

3V = sample stream flow rate, (ft / min)

3= 1.3 ft / min for RX 40

Because of a finite travel time from tne sampling point to
RX 40 approximat:ly 40 seconds), a practical lower limit of
about 2 to 3 minutes for T may be required to preclude
substantial errors in meas 6 ring ag3getual value for sample
collection time. The value for C, will depend on plant

.

conditions. The basis for making estimates of C for the
plant vent effluent stream are provioed in EP RB;9.

B. Determir.ation of Sample Radiciodine/ Particulate Contents,
Effluent Concentrations and Release Rates.

Once a radioiodine/ particulate sample is obtained from RX 40 (or
RE 32), its radioicdine content may be detemined by direct gama
spectroscopy. If sample radioactivity levels are prohibitive er
if time does not permit, its radioactivity content may be
estimated using an appropriate exposure rate conversion factor.
Due to the tim "$ '-- 4" -- 4- c=.s'-ir sac" a t -'e d'

:s :..,.
.

. :e effec s of racicactive mmr+

age (t,ffects on the conversion factors as follows:Three broao ranges of sample age may be used te cover).
these e

Ag = k * erg
*

where

Ag = estimated sample content, (uC1)
_

k = iodine sample exposure rate to radioactivity
conversion factor tabulateo below for t ranges of

8interest (uC1/mR/hr)

erg = net gama only exposure rate at contact (i" away) with
face of sample cartridge using a teletector survey
meter,(mR/hr)

;^^^^^ ^7:"
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The applicable k-values are tabulated as follows:

TABLE 3-1

CONVERSItN FACTORS FOR ICDINE ACTIVITY FROM EXPCSURE RATE
Range 5ampie Age siiver Leoitte

with Particulate
sno rt-Te rni o nrs, <t < 2 nrs. 1.4

3

Inte rmedia te-
Term 2 hrs. <t < 10 days 1.6

3

Long-Te rm 10 days < t; 3.0

The assumption tht the total activity of the sample is iodine, including
that of the particulate filter, is a conservative assumption. Althcugh it
is not possible to accurately prdoict the fraction of the sample tnat will
be non-halogen particulates, the following should be noted:

1) The extent of con'servatism in the above assumption is dependent on
the relative percentage of non-halogen particulates in the
containment atmosphere.

a) NUREG-0737 specifies that 1% of the core inventory is available
as non-halogen particulates to the reactor cc)lant system. With
this considered as an upper limit of the activity to the
containment building, the fraction of total activity as iodines
(F;) as a function of sample age t, is:

;3 iars; F y
_

0 0.90
| 10 0.80

70 0.645
200 0.489
500 0.248
700 0.150

1000 0.062
.

|

|
|
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b) Any smaller percentages of non-halogen iodines will obviously
improve the accuracy of this assumption to the extreme of :ero

'

non-halogen particulates anc 100% tocines with corresponcingly
less conservatism. .

2) Any results bordering en an important cecision point can be more
accurately estimated by removing tne particulate fil er and measuring
the dose rate on the silver :eolite cartridge only for subsequent
conversion to radioactivity using the following ecuation:

k * ER g
A g=

0.96

Where: 0.96 = the predicted fraction of non-particulatc iodines
(Regulatory Guide 1.4)

A; = (previously specified abovei

k = (previously specified above)

ER; = (previously specified above)

Once the radiciodine content of the sample is known, the actual
radioiodine concentration, averaged over the sample collection iriterval
(T ), may be determined as follows:

3

AC.= 7
*

s 'Ie ' '

where

C; = actual effluent stream radioiodine concentration, (uCi/cc)

A; = (previously specified above)

e = (previously specified above)
3

.

and f; = (previously specified above)

;;;;;; :::.
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Vol = effluent stream sampled air volume, (cc)

3

= 28.320 (ce) * V' (ft ) * Ts (min)It3 Fin

for RE 32 2.0 5.66x10"
3=28,320(cc}*or (ft ) * T (min) = or T 'Vol or

5 s
lli 1.3 Ein 3.68x10RX 40

From C , the corresponding plant vent effluent release rate for
radioiddinesmaybecalculatedasfollows:

RR; = 4.72x10'"* F' * C;
*

where .

s

RR; = average olant vent radiciodine releast rate
during T , (Ci/sec)'

3
.

and

3F' = total plant vent exhaust flow rate, (ft / min)

Possible systems contributing to the plaat vent exhaust air flow,
hence to the magnitude of F', are discussed in section 1 of the
syst=~t daccci0tica '""#-" 4e 4" 'ud?c in 20:erdix 1 t- this

,
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PACIFIC GAS AND E LE C T RIC C O M PANY
77 state staccr. san raanetsco, cALIFORNI A 94106 T E LE PH O N E (415) 791 4211pgg ,

1

! February 8, 1984
>

PGandE Letter No.: DCL-84-049

Mr. John B. !!artin, Regional Administrator
U. S. Nuclear Regulatcry Commission, Region V
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596-5368

Re: Docket No. 50-275, OL-DPR-76
Docket No. 50-323
Diablo Canyon Units 1 and 2
Emergency Plan Ic.plementing Procedures Updates

Dear Mr. Martin:

In accordance with Section V, " Implementing Procedures," of 10 CFR 50,
Appendix E, PGandE is submitting one copy of the updates to the detailed
Implementing Procedures for the Diablo Canyon.Powdr Plant Units 1 and 2
Emergency Plan as listed in Attachment 1. Concurrently, two copies of each
update are being submitted to the Document Control Desk.

Some of the updates contain privacy / proprietary information. This
privacy /proprietrary information has been bracketed in accordance with NRC
Generic Letter 81-27 and is identified in Attachment 2.

Kindly acknowledge receipt of the above material on the enclosed copy of this
!ettr and eturn it 5 th r:!cd adM::cd enveicpe.

Sincerely,
OluGINAL SIGNED BY

.

J. O. Schuyler

Enclosures

cc w/ enc:

cc w/o enc: G. W. Knighton

b5. ,
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i PGandE Letter No.: DCL-84-049

i

ATTACHiiElli 1
,

,

; Updates Included In This Submittal
.

DIABLO CANYON E!!ERGEllCY PLAN
IMPLEMENTING PROCEDURES

Yolume 3A

Table of Contents
EP G-4, Revision 3

i

j Volume 38,
"

! . Table of Contents
EP RB-12 Revision 1'

.
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PGandE Letter No.: DCL-84-049
_

.

ATTACHMENT 2
,

Location of Proprietary / Privacy Information

'

EP, G-4; pages 4 & 5 of 14; pages 8 - 11 of 14;
Sumary of Personnel Accountability and Assignments,
pages 1, 2 & 3 of 3.
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y, * fe UNITED STATES '

{ , g ( [ ,g NUCLE AR REGULATORY COMMISSION
? f WASHINGTON. D. C. 20555; ,{- 2

% ,* % [ o ,8
'%A March 2, 1984... .

50-275/323 Diablo Canyon

MEMORANDUM FOR: Chief, Document Management Branch, TIDC

FROM: Director, Division of Rules and Records, ADM

SUBJECT: REVIEW 0F UTILITY EMERGENCY PLAN DOCUMENTATION

The Division of Rules and Records has reviewed the attached document
and has determined that it may now be mAde publici available,

s

/ /
. M. Felton, Director

divisionofRulesandRecor /g
Office of Administration

Atta;;hment: As stated

.

''
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