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o~ % = Pacific Gas and Electric Company
DEPARTMENT OF NUCLEAR PLANT OPERATIONS DATE 12/30
DIABLO CANYON POWER PLANT UNIT NO(S) 1 AND 2 PAGE 1 OF 14

EMERGENCY PROCEDURE
rre  PERSONNEL ACCOUNTABILITY AND ASSEMBLY

APEROVED x L 74‘4”“4""" I Y, 34

= ‘PIRNT‘HA?Zg;R DAL

SCOPE

This procedure describes the immediate emergency personnel assembly and
accountability actions to be taken by all on-site personnel, security
officers, contractors, and visitors in the event of a Unit | 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, 1t is imperative that al)
personnel on-site are notified of the situation, their whereabouts
1gentified 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 15 stated

in this procedure. In most situations, the primary notification means is }
the emergency 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 plant. 1% hac 2 --:mscsapicsis erind: 3 ~-

Q@ 3IUNS L L e S SwEa i€y

ch£1nuousi} for as 1on§'as the s1gna?‘rema1ns energi?ec:
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 warhlers.

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

Actuation and reset of the signal shall be as follows:

1. Actuation of the plant emergency signa! requires specific approval from
the Shift Foreman.

DCO00S 1vII
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2. The signal can be manuaily actuated from the operator's-control
console of either unit by manipulating the control switch to the
ON position. Actuation can also be performed from the hot
shutdown panel of efther unit by a control switch similar to the
control console switch,

3. The alarm can be reset from the operator's conscle or the hot
shutdown panel by proper operation of the control switch, or ‘rom
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 Figure
1), and each area is assigned a supervisor. The Designated Assembly
Area Supervisor (DAAS) notifies the Security Shift Supervisor or
General Construction Security who in turn notifies the Security Shift
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:

l. Site area and Unit ¢ visitors and common 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 the security building, Unit 1
visitors will receive instructions explaining what they are to do
and where they are to go in the event of sounding of the Site
Emergency Alarm,

IMITIATING CONDITIONS

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 personne)] assembly and accountability
is desirable, and activates the emergency signal.

IMMEDIATE ACTIONS

b s st

1. PGandE plant personnel engaged in critical operations or
emergency recovery actions shall call their assigned assembly
areas as soon as practical.

DCO00S 2VII
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TiTLe  PERSONNEL ACCOUNTABILITY AND ASSEMBLY

2. Plant security personne! shall respond as follows:

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

. Those on routine patrol shall continue their patrol unless
otherwise instructed by the Security Shift Supervisor.

€. All other permanent security force personnel shell call in
to the Security Building for instructions.

3. Plant personnel with poten ‘3! immediate emergency response rolls
will report to their assigned in-plant assembly area (Control
Room, Access Control, Cold Machine Shop [Operations Su:port
Center], Technical Support Center |TSC]). Operations personnel
or shift and at the intake should call the shitt foreman. A}l
other personnel at the intake should report directly to their
assembiy areas. Personne! 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 persornel 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.

T,

&« 1= . - - .- - - .. -

“ nis subordinates at any tima.

5. All Unit 1 and Unit 2 PGandE Genera! Construction, construction
contract personnel and their visitors will evacuate the plant
buildings and proceed to tl.cir assigned Assembly Areas via tieir
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

* v—— o
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DATE 12/30/83
PAGE 4 OF 14

~

ddjacent work areas and proceed immediately to their
assembly area, the PGandf 8iology Lab.

NOTE: rortions of the Station Lonstruction Crew, Line Lrew DER
Biologists, and others working outside the plant security
fence, as well as Camp Residents, will report directly to
the appropriate assembly areas.

Jnit 1 NPQ escorted visitors will be escorted to the Security !
8uilding and instructed to remain here. Accountadility will pe
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 company
assembly areas.

Unit 1 unescorted visitors “(NPO Contractors, NRC inspectors,
consultants, Coast Valley Division or General Office Personnel,
not permanent!y assigned to the plant)" will also report to the
Security Building.

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

SUBSEQUENT ACTIONS - UNIT 1 ONLY

1.

The Security Shift Supervisor will insure that the “badge out"
counter is manned for persons leaving the Unit | protected area.

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
Assemblv Area or nrariras 3 Tics £ 22rzonn2] precant hv mams and

3 MAAHGCRURT S& o
fHswad Twweile 19 o

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. 1332b of
the total head-count and the names of any individuals not
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 Security
Shift Supervisor by runner.

DC000S 4vI)
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TiITLe  PERSONNEL ACCOUNTABILITY AND ASSEMBLY

NTE: The DAAS should maintain contact on the conference
Tine at all times for subsequent instructions or to
- inform the Security Shift Supervisor of late-comers.

b) The DAAS for each assembly area outside the protected area
(Temporary Training Building, Security Training Trailer, anc
the Access Training Trailer) shall inform the Security Shift
Supervisor (normally uses the conference Tine Ext. 1281) of
the total head-count and the names of any individuals not
accounted for. When the required information has been
passed on to the Security Shift Supervisor, the DAAS should
send the markedup copy of the “BADGE-Q-MATIC" printout or
Tist to the Security Shift Supervisor by runner.

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

3. The Security Shift Supevisor can éccess the conference 1ines by
dialing: Inside Protected Area .-
Outside Protected Area o o
4. The names of personne) unaccounted for will be determined by the
security shift supervisor by comparing the badge racks against
the Security Computer Rol! Call, or the assemdbly area reports.
The results will be reported to the Emergency Liaison Coordinator
as soon as possible.

5. The Security Shift Supervisor shall notify the Emergency Liaison
Coordinator in the TSC (or Control Ba== §% <r A€fprms? nr p
¥ T3 378 pers.mm2l ressuntan itly, COmpiete tne “Summary cr

rersonnel Accountability and Assignments” log sheet (Form

69-10060), and forward the completed forms to the Emergency

Liaison Coordinator.

6. [f there are any unaccounted for personnel, the following actions
will be initiated:

a. The Security Shift Supervisor will attempt to identify the I
last known location of the unaccounted persons from DAAS
Reports and the Security Computer Rol) Call, and provide ,
this information to the Emergency Liatson Coordinator.
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0C0005 6VII

b. The Site Emergency Coordinator will assign apprrpriate
personnel to perform a plant search. [f the situation
dictates, the Emergency Radiological Advisor will provide a
member of the Chemical and Radiation Protection Department
for assistance.

¢. The person leading the plant search shal)l contact the
Emergency Liaison Coordinator when contact has been made
with the unaccounted for personnel,

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 Coordinztor 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.

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

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

Personnel will be granted access to the plant only or the
authorization of the Site Emergency Coordirator.

Drracdlbagninm

A1l records generated by tne 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 categoriied as non
permanent and retainad for a minimum of five years.
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The Project Superintendent or his alternate will appoint a
Genera) Constructior 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 wil| be reported to
the Project Superintendent or his alternate. This staff member
may act as coordinator for the visiters and contractors in
assembly areas A, B, and D in the event a security officer 15 not
available. Assistance in t is function may be requested from the
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If the person is believed to be outside the plant security
fence, the Project Superintendent or his alternate wil)
instruct a securi.y ofricer to accompany the unaccounted for
person's supervisor or designated alternate in a search.

|
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TTE  PERSONNEL ACCOUNTABILITY AND ASSEMBLY

b.  If the person is believed to be within the plant security
fence, the Site Emergenty Coordinator shal] assign
dppropriate personne! to perform a plant search. .If the
situation dictates, the Emergency Radiological Adviscr will
provide a member of the Chemical and Ragiation Protection
Department for assistance.

€. The person leading the search will contact the Proiect
Superintencent or Emergency Liaiscn Coordinator wnen contace

has been mace w.1th the unaccountec for personnel.

6. The Site Emergency Coordinator shall direct the Project
Superintendent or his aiternate o notify the respective
assemblied personnel to return to norma. activities, remain a*
their location, move to another on-site location, or evacuate.
The DAAS of each area may relocate personnel if deemes necessary
for 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 accountatility of personne!
at each assemdbly area. Using the conference lines, (dial 1332, 1281,
or hormal number 3330) or runner, he sha!! inform the Security Shift
Supervisor of the status of his areas as soon as practicable.

1. Control Room E?hone 13

Shift Foreman--interim Site Emergency Coordinator

Plant Superintendent

Operators, Control Technicians, Clerk, and others on shif:
Resident NRC Inspector (one designated inspector)

anow

- v wil o8 ‘\ “is

Training Marager (kmergercy Liaison Coordinator

Operator Training Instructors (Emergency Liaison Assistants!
Plant Manzger--long-term Site Emergency Coordinator

Support Services Manager ’
Technical Services Manager (Emergency Evaluations and '
Recovery Coordinator)

Operations Manager (Emergency Operations Advisor) P I

‘

- T anon

DC000S 8vIl
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Senior Power Production fngfncer (Nuclear)-.3

Senior Power Production Engineer (Operations) ’

Relief Shift Supervisor

Resident NRC Inspector (one designated inspector) and any
visiting NRC inspectors

k. QC Sudervisor 1
3y Maintenance Manager (Emergency Ma‘ntenance focrainascr

m. Chemistry ang Raciation Protection Manager (Emergency
Racdiological Advisor) |

e o TO

n. Senior [nstrument and Controls Superviscr

0. Communication Technicians--4

p. On-site Safety Review Group Senior Nuclear £ngineer

Q. G.C. Residgent Startup Engineer or his on-shift
representative -

r. Division of Eng'neering Research Dosimetry StaffE

will report to DAAS by phone from the TSC Lab
s. Chemistry & Radiation Protection Systens Analysts (TSC EARS
Operators)

3. Cold Machine Shop EPho”e . 3

a. Fire Marshal
b. Assistant Fire Captains--?
c Maintenance Fire Brigades

4. Access Control [(:Phone
Senior Chemistry and Ryxdiation Protection Engineer

Chemistry and Radiation Protection Engineers ,
C&RP Foreman {

hamictry d diatipr Prntert*ion Techriciare
§Lry ang RagYatto yLeLT0 ec C §

anows

S. Security Building E?hone

a. Security Shift Supervisor

b. Security Supervisor

€. All shift security personne! not on patrol or training
status

d. A1) nonessential Genera) QOffice Personne)l orsite

e. Al nonessential Coast Valleys Division Personne! onsite

f. A1) Unit | Visitors

9.

A1l Westinghcuse and Bechte! Personne! no otherwise assigned l

W
DCO00S 9vII
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6. Temporary Training Builging EPhone :

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

a. Operator Training Office Area

General Foreman (Mechanical)

Gener2! Foreman (Electrical

Electrical Maintenance roreman

Training Shift Foreman

) A1l other Electrical Maintenance or Operations
personnel not designated in areas 1-5 above.

L N

b. West Classroom
1/ Maintenance Foreman (Mechanical)
¢) A1l other mechanical maintenance personnel not
designated in areas l-5 above

¢c. East Classroom

1) 18C Supervisor

2) 1&C Foreman

3) A1) other I&C personnel not designated in areas 1-§
above,

7. Access Training Trailer[{?hone |

¢. Office Supervisor

. sdgbanme ABE{se & wpuleoas

- leme st T

Budget Analyst

€. tmployee Counselor
t. Personnel and Genera! Services Supervisor
g. All clerical personne! and ‘anitors
Trailer [P =
8. Security Training Trai erEhone o

Security Training Supervisor

Senior Power Production Engineer (Training)

Senior Power Production Engineer (Outage Planning)

CA Supervisor and QA Personnel

QC Supervisor and QC Personne!

ISI Senior Engineer and [SI Personne!

A1l other Technical Personnel not designated in areas 1-6
above

DCO00S 19vII
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..q
- .

9. Biclogy Lab EPhom

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

!;T": in off normal working hours, the most senior supervisor
present will assume the functions of the D203,

UNIT 2 PGandE GEN:wAL CONSTRUCTION AND CONTRACTORS ASSEVELY AREAS

A1l Unit 2 construction personne! shall be ar unted for by
controiling the individual's project 1.D. p’ ‘to dadge. Znroute route
to their assembly areas, each employee shall deposit their 1.D. biije
at the proper alley of entry. Each contractor will assign a staff
member to report to the hadge alley to assist in accounting for their
personnel and for resolving any discrepancies. Figure 2 shows the
assembly area locations for Unit 2 construction perscnnel. The
assembiy area supervisor will be the Senior Representative of each
group on site.

Group Area
Plant Thorpe A-1
Puliman Power Products A-2
H.P. Foley and their
subcontractors ]
PGandE General Construction
Engineering Services ¢l
Quality Control Group C1
Mechanical Group €2
(f:",“lr G'f\n!‘ C?

ciecirical Group

Civi) Group C3
Administration Group cé
Station Constryction Crew £
Line Dept./Paint Crews 3
Cal-Poly Foundation Cl
Kaiser/Lockheed/EcoMar/Terra €l
Telos €l
Waltek C2
Bechtel €2
Thermon €3
Towill Inc./Ames 8 Assoc. c3
Visiturs and rtier personnel
not listed above 0

DCO00S 11vIl
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TiTie  PERSONNZL ACCOUNTABILITY AND ASSEMBLY

MISCELLANEQUS

[f an emergency occurs during the evening or on a weekend or holigay,
the same areas usec during working hours shall be utilized. However
personnel who are off.site at the time ot the emergency and are
notified to report to the site to assist in recovery operations should
be Instructed as to where they should report when noti<ieqd, [f no
Instructions are given, personne! reporting to the site sha!| proceec
immediately to the Ope-~stional Suppors Center (Security Builaing Lunce
Room) .

ATTACHMENTS

1. Form No. 69-10059, Individua! Accountability Sheet

2. Form No. 69-10060, Summary of Personnel Accountability and
Assignrents.

3. DCPP General Construction Personnel Accountability

FIGURES

l. Units 1 & 2 Assembly Area Locations.

2. Assembly Areas -- Temporary Training Building.

SUPPORTING PROCEDURES

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

6-5, "Evacuation of Non-essential Site Personnel”

0C0005 12VII
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FIGURE !
INITS 1 & 2 ASSEMBLY AREA LOCATIONS
(OUTSIDE PROTECTED AREA)

0C0005 13vI
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69-10059 4,82 (50) Sheet 1 of 1
PACIFIC GAS AND ELECTRIC COMPANY
DEPARTMENT OF NUCLEAR PLANT QPERATIONS
DIABLO CANYON POWZR PLANT UNIT NOS. 1 AND 2

INDIVIDUAL ACCOUNTABILITY SHEET

DATE
AktA ACCOUNTABILITY SUPERVISOR

I
NAME BADGE RACK # REMARKS (NOTE ANY INJURIES)

DCO00S isvil
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DEPARTMENT OF NUCLEAR PLANT OPLRATIONS
DIABLO CANYON POWER PLANT UNIT NOS. 1 ANC 2

SUMMARY OF PERSONNEL ACCOUNTABILITY AND ASSIGNMENTS

- i
BY DATE _ t
. J
INITIAL PERSUNNEL ACCOUNTABILITY |
CONTROL 'n Charge Reporet In At Mours |
enom Ne. Of Pecpie ACcounted ror | | Yes [ | ‘i
L Missing
Injured
Remarks
|
TECHNICAL in Charge Keport In At Hours i
SUPPORT No. Ot People Accountes For [ ] Yes [ ] No
CENTER_ Missing |
L Injured 1
Remarks !
!
LOLD In Charge Report In At Hours
MACHINE No. Of People Accounted For | | Yes [ ] No
" Missing
Injured
Remarks i
|
ACCESS 'n Lhanas Pannrs 1n 29 e oe
Hiés{ng ‘ - - i ,
Injured
Remarks
1
SECURITY In Charge Report In At Hours
TRAINING No. Of People Accounted For | ] Yes | J No
JRAILER Missing ‘
injured
" Remarks

veo00s 16vIl
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DEPARTMENT OF NUCLEAR PLANT OPERATIONS
DIABLO CANYON POWER PLANT UNIT NOS. 1 'm0 2

SUMMARY OF PERSONNEL ACCOUNTAS

1119

ILITY AND ASSIGNMENTS

’LAREAS A,8,0) E\jured

- -

emarks

BY DATE 2
INITIAL PERSONNEL ACLOUNTAB:_!%v
}—
ACCESS In Charge Reoore [n 3t ae_rs
TRAINING Ne. Ut Pespre Accountec For . . res . . O
TRAILER Missing r =
injured
Remarxs :
|
SELUKITY In Charge Report In At Hours
'QUILDING No. Of People Accounted For [ | Yes [ ] No
i 2 Missing
Injured
Kemarks
TEMPORARY In Charge Keport In At Hours
TRAINING No. Of Pecpie Accounted For | | Yes [ ] No
BUILDING Missing
& P Injured
Remarks
GENERAL In Charge Report in At Hours |
CONS!PUCTION  No. Of Pe-r: Sresmead Sov T
= Injurec -
- Remarks .
|
]
Vi>I1TORS In Charge Report In At Hours
4 No. Of People Accounted For [ | Yes [ ] No
CONTRACTORS Missing

0C0005 17VIL
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Page 3 of 3

DEPARTMENT OF NUCLEAR PLANT QPERATIONS
DIABLO CANYON POWER PLANT UNIT NOS. 1 AND 2

SUMMARY OF PERSONNEL ACCOUNTABILITY AND ASSIGNMENTS

BY DATE :
NITIAL PERSONNEL ACCOUNTABILI!Y
WENERAL in Charge Report In At ROuTs
CONSTRUCTION No. Of Pecpie Accounted For | | Yes | 1 Ne
(AFEA £ Missing
injured
Remarks
BIOLOGY In Charge Report In At HOUT'S
s
B No. Or veople Accounted for | | Yes [ ] No
Missing
Injured
Remarks
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PASIFIL GAZ aND E.
STATIUN CSONSTRUSTIC
SIBELU CANYON

JRITS ° & 2

PERSINMEL ASSOUNTABILITY AND SITE EVACUATION

SCAPE

| ———

This s=ocecure cescrises the plant Emergency Signa’l and the immeciacte
ac21cns %3 de taxen by General Conssruction and congractor personne
n: snei= visitgrs in the event 0f 2 Tiant emergency designatecd Dy

souncing of tne emergency signal.

1. EMERGENCY SIGNAL

A. .denczificaczion

1) The signal is produced by electronic warblers claced at
. numerous locations througnout the plant., It Ras a
characterissic sound which is a rapid rise in pisch
followed. by a slower drop. The sound cycie is mepeated
continuously “or as long 2s %he signal remains energized.

2) Flashing red lignts have been provided in the conzainment
since the background noise level would not permit audisie
perception of the electronic wardlers.

1) Under an emergency situation the alarm shoul!ld sound for 2
minimum of one minute.

B. Testing
The emergency signal will be actuated for test purposes every

Friday at 12:10 p.m. for a period of approximately ten (10Q)
seconds.

- .= - owsms b

A. The General Construction Project Superintencent or his
designated alternate will have general responsibility and
authority over general construction personnel, contractor= and
subcontracter perscnnel, representatives, visitors, ang
¥UIPdfOPCI personnel assigrned to construction activities.

he Project Superintendent or his designated alternate will
keep the Site Emergency Coordinator advised as to the szatus

of accountability of all personne)l covered under this procecure
via the Shift Security Supervisor.

PAGE 1 OF 4 > REVISION _2 - -- DATE §-20-81 |
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er e resycnsidle 2 implementing their
ctor's acscuntagility pr» jram. Each Sudbconsracsesr
ponsible fzr tne azcauntatility of his empioyees.

=
t
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"™

? G an¢ £ General fonstrucsion personne’l, Clontractor perscnne’

and Caiifornia Departmens ¢f Fish and Game personnel will

_evacuate from zhe plant Suildings anc asjacent work areas ancs

sroceed irmesziacely to their 2ssignec assemdly areas, via thei-
respective assigned bacge alleys. Ass'gned a?ieys are these
entrances where the site pnotd bHadge is kept for each category
¢f worker. A lisging of 3)' gateco-ies ¢f se-sonnel gove=nes
3y the 3rocecure ang Ma0S SNOWING 2s51CNEC assems v areas anc

- -

evicussias rouses wiil oe fzung 1n Aooencix A
_—

y UNIT-1 ceus’auf°'3w PERSONNEL WILL EVACUATE THROUS
M — — - —
P P FUCHANG: THZlR2 UNTT-1 SAJGes £33 s
,-&-.—,H poely - m; S, e ag;;—*rf"'s——* SELT

A1l personnel will De accounted for by issuance and contrel of
the individual's site pnoto [.D0. badge. In route to their
assembly areas each employee will depcosit the [.D. badge at the
proper alley of entry. Each contractor will assign a sta#f
member %0 report o the badge alley 2o assist 17 the accounting
of their personnel and resolution of any giscrepancies.

LR |

Uson 2rrival 3% Sheir ass'~ned sss-“~'y areas, 2 o)

-~ -
o 11

l|.

"

'8 Sirem w o o- .. - ...;..a-.- - - - - -
-

- - - fw » e -ws - -

of the emergency. Agoenc X u:lin Ine mg:hc;; ;;_2; use
da aggounsing for PG anc pe'sannel. Within one hour of
the signal sguncing, an ac.uratl Ta!ly must be availadle to
the Project Superintendent or his designated alternate
indicating missing personnel and their last known location on
the project.

gcgrtcd Visitors

Escorted visitors will respond to the signal and will proceed
along with their escorts to their specified assembliy area.
Accountability will be maintained by checking off those escorstec
visitors at the assemdly areas agaiwst the visitor sign-in-iog
maintained at the security ofrice. Escorts themselves wi'l)
proceed to their own department or company assemdliy areas a¥%e-
escorting their visitors to the visitor assemdly area.

) w0

- —— .- S ol e
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. Unescorted Vigsitors

Unescorted visitors will also report %0 their assigned
assambly area. Upon arrival and caeck in at tne projecy,
these persons will be providec witn 2 map and writien
inssructions explaining what they are T3 40 anc where They
are %0 go in the event of a site evacuaticn (refer Apoencix
0). As in the case of escorted visitars, accountadility
will be maintained by checking off unescorted visitors at
the assembly areas against the visitor sign-in-log maintained
3t the security office. Persons with venicles will leave
them where parxed and proceed on “oct 2 their cesignatac
areas.

L

Common Carriers

Common carriers will be handlied in the same manner 2as
ynescorsed visitors with the exception that tney will se
logged in and out and provided with 2 map and instructions
at the plant site guard post as opposed to the security
office. Drivers will leave their veniclies and proceed on
foot t0 their designated area.

m

Pinkerton Sul%’d?_

Conssrucsion Force, Pinkertan Guars dersonnel will remain

on their posSsS with tne exception of mooiie and suilding
.foot patrols and the Sergeant, all of wheom will report to

the sergeants trailer wnich will serve as the 5.0. guard
command poss. The security office will immediately, upon

the initiation of the signal, contact the Shift Security
Supervisor and relay %o him the specific location of tihe
guards remaining on post to determine the necessity of
immediate evacuation of these posts. Guaras on posts 0 De
inciuded in the evacuation will be notified by racdic and
ordered %0 respond to the sergeants trailer for reassigcnment,
Parking 1ot guards remaining on post will attemst to limit
access 20 nercanal venielee uyntil instructions to the

girection only from the Site imergency (oordinator, the
Project Superintendent or his designated alternate, P G and 2
Security personnel, and their own chain of command. The
guard Captain is responsible for the accountapil®ty of al)
guards assigned to construction acitivities and he will
report directly to the Project Supe=intendent of nis
designate.

4, ASSEMBLY AREA ACCOUNTABILITY

The Project Superintendent or his designate will appoint

P 6 and £ Genera) Construcsion st2ff to contact all of the
various groups by area to UYetermine whether or not 2all persons
covered by this procedure are accounted for, and if not, their
last known lgocation on site. This final tally will be relayed
to the Site Emergency Coordinator via Shift Security Supervisor,
Appendix E shows the forms to be used for making this tally.

PAGE 3 OF & REVISION 2 DATZ §-20-81 |
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ASSEMBLY AREA ACIOUNTABILITY - Contirued

This procedurs or any portioan gf ‘%t »., de altered Dy Ine Site
Emergency Coordinator {# 3 gituation arises in whicn the
#o1lowing of it could cause iaJury or dpith to0 one or more
ingividuals.
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EMERGENCY PROCIDURE IMPORTANT
7T MID AND HIGH RANGE PLANT VENT RADIATION MONITORS TO
SAFETY
/7/ /A . <
APPROVED X L et (-4 54’
PLnN' NAN"' DATE
. IMPORTANT TO
— ENVIROMENTAL QUALITY

This procedure describes the Midrange and High Range Plant Vent
Moritoring Systems, which may be required to assess ragdicactive
effluents in the event of a severe plant emergency. Incluced in <Ri,
procedure is a description of the various system components, their
interrelationships, detailed operating instructions for each distinct
subsystem and basic guidance regarding interpretations and possidle
significance of infocrmation provided by this monitoring system. This
procedure and changes thereto requires PSRC re:iew,

SUMMARY

The Migrange and High Range Plant Vent monitoring systems are designec
to reliably quantify radicactivity levels of pilant effluents that
might considerably exceed the maximum capabilities of the normal plant
vent monitoring equipment. Also these systems are designed 0
withstanc severe environmental conditions - such as might De
encountered during highly abnormal plant conditions. The locations of
sampling and monitoring equipment are specified as well as approoriate
considerations of personnel access so that sample acguisiticn, °f
appropriate, may be made on 2 'imeTv basis to assist in determining
and assesswng rad1oact1v1ty re eases to the ervwronment A

...... . “mSrt poemces s

aS L0 regucCe Lne pOoss Vily O7F u-:..k-"; nsirument T4

response for Substant1a1 radicactive material releases from tne plant.

A detailed systems description (including system drawings, etc.) is
included as Appendix 1 to this procadure. [n 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
overall system integrity.
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This procedure is intended for use during emergency ur abncrmal
plant conditions.
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).
implement this procedure rests with the senior Chemistry and
Raciation Protection Department supervisor on-site (or designee),
after consulting with the Shift Engineer on duty at the time the
condition(s) is(are) discovered. ’

It is recommended that this procedure (which

The decision to
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TABLE 1

CONDITIONS FOR ACTIVATION CF
NON-RQUTINE PLANT VENT MONITORIMNG SYSTEMS®

CONDIT.CNS FOR ACTIVATION OF MIDRANGE PLANT VENT MCNITORING SYSTEM

! RE 28 A or B PLANT VENT MON HI RAQD™™.

2. RE 24 PLANT VENT MON K1 RAD*=,

3. RE 14 A or B PLANT VENT MCON HI RAD**.

4. Failure or off-scale readings on cne or more of the following
(entire) channels:

RE 28, RE 24 or RE 14;

§. 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 caiibration work on
system v *+,

CONDITIONS FOR ACTIVATION OF HWIGH RANGE PLANT VENT MONITORING SYSTEMw®*

1. RE 32 PLANT VENT MIDRANGE ICDINE DET HI RAD*".

2. RE 33 PLANT VENT MIDRANGE NCBLE GAS H] RAD*+,

3. In-service (which in use) failure of RE 32 or RE 33;

4., Automatic isolation of RE 32/33 sampling line;

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

6. As required to perform routine checks and, /or calibraticn work on
systemveer,

E The Tirst four conditions for activation of the midrange cvetenm

assessment Of cause identifies a non-reiease cause anc monitoring
function can be restored forthwith (in accordance with technical
specifications requirements), it may not be necessary to activate
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 radicactive materials (see Appenaix 3 for
guidance).

+=»+ These conditions are not, of themselves, regardecd as bringing the

monitoring system intd actual use in assessing plant vent
releases.

960000
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TITLE MID AND HIGH RANGE PLANT VENT RADIATION MCONITORS

B. SYSTEM QPERATION AND INTERPRETATICN

) |

1. Normal System

Operation and interpretation :‘ he normal plant vent
4 .

-
|9
-~
.-
3
.

menitoring system comocrerts .y RE 14 AJE, RE 28 A48 anc
RE 24) is not witnin the scope of this procedure. Table ¢
summarizes the overall sampl *"g monitoring capabiiities (by
effluent type) for the normal plant vent monitoring systems.

However, uncer abnormal or emergency plant conditions,
sampling media associated witn trese systems could prove
useful 1n acsessing plant vent 2fflyent and release rate
conditions. Perscnnel access *0 these sampler/monitor units
may then be required; therefore, acguisition of sampling
media becomes a consideration of this procedure,

a. Location of Normal! Plant Vent Monitoring System
Components

RE 14A/8, RE 28A/B ang RE 24 are located in the 2lant
Vent koom of the Fuel Handling Building at the 1%’
elevation. The locations of thece components are
11lustrated 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 conditicns of plant operation, personne!
access to these Systems and samov1ng media chargeout

Vrnirg]l Ruomsom

pneratianc 5*‘»"‘ Al 8 radino
indications of radicactivity levels (as monitored by
these systems), special precautions are warranted for
nersonnel entries to sampler equipment locaticons and
for performing operational and maintenance-related work
on these or nearby systems. The reguired specia’
precautions, if any, will be determinec 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.




—

Vehicle Gate (#8) T
Fuel Handling Bullding
-bast ‘ll5' £1.)
Plant Rear Access{Drive Scale =Y
Overhes  Duct . North

(w/ Buti ofly
[ulerior Valve,
NE Security Acces (1)(uu| Excess Press. Kehief Line
Gate (19) “’“ (127147 dia. @B sbove floor) AN

|E= =8| | [

0
N’

i
o
?

|}

Rouyhin ampet

o HEPA CIEE o CEEr
ol TITCLCETD] Spent buel Pool

. coi e |
- r I', 7 oo S Cosk

i g *-'t""&"‘ e

Area

e ;
Inldt Pyrge EI.D“C' (Overheadl Qont. Purge Extidast CONTAINMENT BUTLDING (Unit 1)
| l RE 24 l \\\\ (lu/L’d'sutlluu ¢ lower level)

H
!

Telephone (# Plant Venl HHO0m Duuktl] ]

Shield
Wall

l( 2/33 0\ WP Exhoust Filter

- ((’ 5 dra. & 5 3 Long Silver .t
zeovite tilter) [FrobabTe Arca Sources Post fcd [dent

et » ﬂ/ (1. Contalmment Pressure R fhef [T used)
“'“““ Van RE 14 A0 (with 2

a... Contatmment Purge Exhaust (1f used)

0)

“c Filte Vcnl RE 28 A on top) J. Plant Vent Duct
4. Auxiliary Bldg. Fidter Train (1f 1 15 used)
l"‘e'f T . 5. Contatmment Atmosphere Hilters (Lower
o N _ deweds - nob shuwn here) '

-
~

ANYD C8vl

-
N

g N

-~
~

O1IH

d JONVY H

ON LIND AINVYTg B3M

A INY
-

-

NOW NOILvIdwvy IN

3

2 Ouw
‘

- Wity

~or
gU4 4

S

— -

a2 st e e



TABLE 2. PLANT Vi 4T MONITORS: USE ACLORDING TO F(ANT STATUS
T SYSTEN : EFFLUENT TYPE MONITORED OR SAMPIED - . 2
STATUS FEATURE WOT.| S "ALTOTODTRES PARTTCTATES [ @
—— O
Norma | Channel Nos. RE 14 (A 5 8) RE 24 RE 28 (A 8 B) < 5
Operations P <
and Source/Detector Fixed Vol. Tixed Det. Fixed Lart./Fived Det. Moving Filter - Q
Shutdown Configurations Paper/Fixed Det, & v
9 g 20 7 g 20 9 PRl . S
Useful Range 1X10 * to 1210 ° cc 1IX10 ° to 1XI0 ~ cc X107 to IXI0 7 «« p -
x
: - ! v
System Readout 10 to 10" pm st 1216”7 to 110” 10 to 10° cpm = ¢
pCi/cc (@ Scale Factor - a2 A
1000) . IS
- z
Auxiliary Remote Mon Strip Remote Alarm, local Remote Mon, Strip = 4
Systems Chart, and “larm Readout and Alarm Lhart, and Alarm o -4
“Abnormal  Channel Nos. L] k] RE 32 N/A =
Plant . -
Conditions Source/Detector Fixed Vol | ixed Det. Fixed Cart./Fixed Det. Grab Saspler Assembly - -
Configurations S S
- pli : ¥ Depends on T . s .
Mid-Range Usefu! Range  1x10°" to 1110} ©c Est 1.3x00°7 1o .3m107  Same as for SP™PTE o
Systems wCi/cc radiorodines S
£
System Readout 10 to 10 . ym 10 to 107 cpm MR &
1
Auxiliary Remote Mo:  Strip Chart Remote Mon, Strip Chart  None =
Systems and Alarv. RM (RE 34)  and Alarm, ARM (RE 34) ARM (RE 34) -
A7 Range (hannel Nos. Kt 29 RY 30 RY a0
Systems - i, Py
Source/Detector In-line o Grab Sampler Assembly Grab Sampler Assembly
Configurations e aE
! pl1  Depends on t Depends on 1 e g F
Useful Rance  1.21010°) . 1.2100° ©C g Semple, Seme as for So™Ple “m
Est 1X10 to 1X10 .
(Xe-133 tvoavalent) . radiorodine =
pli/cc -
System Readout 0.1 to 10 R/hr, N/A N/A i had
Auxiliary Kemote Mo ARM (RE 3%) None e @

Systems

L e TR "Nt
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2. Midrange System (RE 32, RE 33 anc RE 34)

The Midrange Plant Vent Monitoring System consists of a
radioiodine sampler/menitor (RE 32), 2 noble gas monitor (RE
33) and an associated area radiation monitor (RE 34). Alsc,
she system has a particulate grac sampler assemt’y that may
te retrievec for analysis. The overall sampiing/monitoring
capabilities of this system are summarized in Tanle 2 for
each type of 2°fluent (see page 9.

a. Location of RE 32/32

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

b. Operation of System Components

1) Remote Operations
The Midrange Plant Vent Monitoring Syster is
normally not in operation. In the event one of
the routine plant vent menitor channels approaches
or exceeds 3 full-scale reading, the app:opriate
Midrange Plant Vent Monitor(s) may be activated
from the PAM 2 panel in the Ccntrol Room. The
various channels which comprise this system are RE
32, RE 33 ana RE 34, The various remote control

alomante Af thigc cye*em 2re 2¢ “nllpws:
pents O A S sSyste ere a3 J OwsS .

TONTROC ECEMENT TRANNEL

Log Ratemeter RE 32 & 33 (1 each)
Pump & Purge Control RE 32/33 (common)
Associated ARM Readout RE 34

The layouts of these control and readout panels
ars 1)lustrated in Appendix 1 to this procedure.

%‘t\"' - o
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a) Activatior of RE 32/23

Y ——
ik
1 -

STEPS

Turn function switch on teth
Log Ratemeter panels (RE 32

and RE 32) from “"off" to "cal."
position. Verify proper
indication for each channe!
after about 15 seconds warm-up.

1.

2. Turn functional switch from
“cal" to "h.v." position (for
both channels). Verify proper
setting for each channel,

Turn functional switch from
“h.v." to "oper." position (for
both channels). Note readings.
In the event of unusually high
readings, refer to 2.b.1)b)
“Purging of RE 32 and RE 33
Detector Chambers" (see page
13) for purging the appro-
priate system as discussec in
the accompanying REM2RKS. Note
results as appropriate.

[ )

s

green "Fail

pushbutton fis
from ar aiarm

RE 32 shouls
tull scale; the sampier
and new samgle medium shou!
the monitor approc.hes full s

when each unit is on and functional, its
Reset" pushbutton

:
indicator light

should continuously te fl1luminated. The
depressed tc clear the unte
Pl iy ey S
not be &< lcwed %o exceec
should be snut cown
13 be installed 1f
cale.
REMARKS

Log Ratemeter pane! meter
indicator should geflect to
“CAL" marker (apprex., 6x1C*
comeblack scale) for each
channel, Note: Alert anc
High alarm level settings can
be checked in this mcce Dby
pressing the corresponcing
alarm light/button. )

-w

Lower scale (red) of pane’
meters should indicate the
following:

RE 32 66C volts OC

RE 33 1060 voles OC

Tne green indicator lignt of
the Fail/Reset pushbutton
should be responding to
ampient background ?naturaT
sources, detector check
source and area sources
"through the shielad").
Current readings should be
compared with recent values
to evaluate present opera-
bility.

Unusually high readings in
both channels may be due t0
residual radioactivity from
previous use or high area
background levels. Refer to




Momentarily depress the "c.s."
pushbutton to functionally
check the ratemeter (for each
channel).

Verify th2t bcth channel's
recorders ara operating
proper! and mark (or set) the
time, system background levels,
and source check respcnses on
each channel's gragh.

Turn on the "POWER" switch of
the Pump/Purge Control Pane!
(for RE 32/33).

Turn the pump switch from
“STCP" to “START." Note pume
start time and flow rate on
each channel's trave.ing chart.
The pumpinc system “low rate is

read cut in the Contrg) RoOm.

NOTE; The system is fully operational at this time,

-~
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loczl ARM (RE 34) response %0
determine cause. A very nign
reading in only one channel
is unlikely tU be caused by
elevated background.
may reduce (somewhat) the
amount of radicactivity
present in the detector
sampler champer.

- e
FUFg iy

Deflection of diai needle
upwards (from a nominally low
reading) indicates that the
detector is functional.

The readout systems are now in
functioning condition. The
traveling chart recorder

ynits are located in the PAM

1 panel, each channel being
clearly labeled.

The white (or clear)
indicator should light up.

This should light up the red
"PUMP ON" indicator and start
the pump motor for RE 32 and
RE 33. Flow abnormaiities
(high or low flow alarm condi-

PR

amper "FLOW FAULT" lignt.
The midrange monitoring
system is now fully
operational. Interpretaticn
of system response is
descrited below in section
2+Cs

It may pe

necessary to make adjustments to the flow rate of the
pumping system if a large chance in the plant vent exhaust
stream flow causes a departure from isokinetic sampling

conditicns.

These changes should be noted on both the RE
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32 an¢ 33 chart recorders, when made. The basis for
making flow rate agjustments and limits cf departure
isokinetic operation are described fully in Appendix

v

LA

page 65,

\

b

Purging of RE 32 ang RE 33

=
gr Chambers

ngTE $
STEPS

. Complete steps 6. and 7. of )
section 2.b.1)a) above or
verify that the air pumping
system is operating pruperly.

To purge iodine sampler*, turn 2.
"10DINE PURGE" seiector switch
from “QFF" to "CN" position and
allow five minutes for purging.

Upon completion of iodine purge
cycle, turn "I0DINE PURGE"
selector switch from "ON" to
“OFF" position.

To purge gas sampler*, turn 4.
"GAS PURGE" selector switch

from "OFF" to "ON" position anc
allow five minutes for purging.

Purging will result in a High Flow Fault Alarm,
g1ing g

REMARKS
Purging of either detector
chamber for RE 32 or RE 332
can be accompiished whether
or not their associatec
detectror/ratameter system is
in operation.

When the charrel 1is
operation, the detector
out may not provide useful

gata during purge sequences.

in

reace

If in operation, the iocdine
readout wili commence or
resume (possibly at slightly
lower readings,) norma’
operation., Also readings
from the gas monitor may
momentarily drop immediately
after i

romnlarding ar
cemeieting 3

S

=

y o wJ& S

If in operation, the gas
monitor readings will
indicate near background
levels during the purge
cycle.




low about 1
trument read
after warm-up.

g &~ — 1
est for continuity

ranges Dy switching

decade range (lower

reading) that corres
| meter reading.
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3. Switch range selecter from 3. Verify that meter reading is
three decade positicn to "CS" TES* mR/hr (as read on the
position. eight decace, "all" sca'e

A
NOTE: Hignh angd alert 3|
| — - .

circuits are gisatled o

nwe ] -
£S" operation,

4, Switch range selector from “CS* 4. Nermally, an cnescale three
position to desired range for decace range wculc be
operation. selected. Meter rezdout

corresponds to radiation
field of RE 34. Racration
fiela near RE 32/33 is two
(2) times higher.

d) Isolation of RE 32/33

In the event of an alert sigral (ang computer
annunciation) from the gross gamma channel
(RE 29), a sclencid valve in the sampiing
line of this system 1s energized for 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 noble gas monitor will rapicly crop
to a considerably lower leve'. The
associated pump and purge control panel wil
show a flow fault condition anc should be

$imnas i

¥TES. 0 Be specified. [;c:;-_é

L—-—-—%eeﬁﬁr-¢i¥t47
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Local Functions

Operations performec on the midrange plant vent
monitoring and sampling equipment itself reguire
personnel access to the riant Vent Penetration
Room (118' E1.) via the Fuel Handling Building.
when such access 15 recuired during a plan
emergency, and substantial radicactivity levels
may be present in the plant vent, sample 1ines
should be maintained in a thoroughly purgec mece
while local operations are performed. Assessment
of sampling media (e.g., ‘odine cartridges and
particulate filters) retrieved from these systems
is discussed below in section 4 of this procecure.

“ M v ¢

a) Access to Equipment Area

Access from outside the Fuel Mandling
Building (east side) to the midrange monitors
may be made thrcugh door #3£3 via the hallway
between Auxiliary Building filter trains at
the 115' E1. (of the Fuel Handling Building).
Figure 1 illustrates the area layout as we |
as noting potential sources of high
radicactivity levels in the area. The
following precautions should be taken:

(1) Prior tc entry;

(a) Review reacincs of monitoring

ARM RE 34, C[Cose rates near the AL
32/33 cabinet are ipproximately twe
(2) times the reading of RE 34,

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

L---a‘aaﬁ&,gl.'u

NOTE:

-~

shows elevated releases ©
calculate the hallway

rates by the eguation:

1f RE 3¢
1oaines,
exposure

0. = Dur x C, x 30CC ( Recc
M 1 ——
where
D, = maximum hallway dose rate 1in
a B/hr
C, = concentration of iodines from
1 RE 32, (uCi/cc), (calculateo
from section 2.c.1)a)
“Effluent Concentration anc
Release Rate Cetermination’
below," page 24)
Dur = DQuration of release from
Auxiliary Builaging, (hours,
T is equation assumes the tot
release from the plant vent isg
from the Auxiliary Builging, anc
that the flow from tne Auxiliary
Builaing 1s at its maximum, Ir

addition, i1t assumes particulates
are being released along with the
jodine. HKallway dose rates from
iodine alone are one-third 3

- Ll - ]
- wl i

.
\ 4/ = |
Amm s m . o
-l €< ¥v¢ = o

- e et WL ag - S22 «TT

-

based on conservative
assumptions, thus it shoula be
used only for planning purposes.

Calculate the contact dose rate
from the silver zeolite cartridge
by the equation:
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(e)

= Contact dose rate 1In

mR/hr.

A, = Tgtal icdine
radicactivity (uCi),
dgetermined from step
2.c.1)b) "System
Limitations", see
page 28.

If the calculaticns in step (¢
show 8 high contact exposure rate,
use the oi! wrench removal tco!
(similar to an oil filter removal
wrench) and/or tongs (or forceps)
to handle the filter anc use a
shielded "pig" to carry the filter,
The extremity dose shall not exceegs
75 rem,

Preplan the entry, considering:

* The hallway inside ccor 4363 may
be a high radiation area (see
step(b) above).

* The area near RE 32/32 may be
high radiation area (see step

above!.

—

changeout is about 10 minutes.
The total dose to changeout the
sampling media and transport
cannot exceed 5 rem whole body.
Use RX 40 sampling system if the
dose calculated above approaches
this Timit.

* Special equipment may be .
required, for example: Tongs,
wipe rag(s), 160 pound
“porta-pig", tape, plastic bacgs,
sampling media, flashlight,
pliers, etc. (See steps (c)
above and (g) below.)
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Respiratory protection
commensurate with the type of

release,

* Protective clothing (particularly
gloves).

* Portable hign rance dose rats
instrument '~f=‘e?=*7, B

Teletector, or eguivalent)

Raciation Protection is responsib
for directing Control Room
personnel to purge the midrange
mcnitoring system sample champers,
etc., to reduce the potential for
ajrborne radicactivity whrn systems
are opened. Radiation Protection
is also responsible fcr directing
Centrol Room personnel to turn the
sample pump off prior to attempting
toc acquire sampies. Purging the
pump shutdown should be performesd
prior to departure tC acguire the
samples.

m

[f the "Sample Net CPM" readings of
RE 32 exceeds 10°® CPM, it is almoss
certa'n that the retrieved zample
media will reguire use of the
cocllimation aperture inserts and
“handheld" sample pig. The
"hand-held" pig is normally kept in

a4

gbtaineéd On the way CLéaca <o

after obtaining RE 32 sample media.
[f RE 32 reading is off scale (over
107 CPM), the 160 pounc porta-pic
should be taken along in case is is
required.

During entry to area;

Use protective clothing, eguipment
and special dosimetry as prescribed
by Chemistry and Radiation
Protection.
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Area entry made by not less than
two individuals, one of whom is 2
ore fully qualified member of
Chemistry and Radiation Protection,

Make "“hrough the dcor" dose
measurements prior to proceeding
into each succeedinc rocom®™ Or area
(e.g., hallway, piant vent room) to
preclude receiving undue exposures
(refer to Figure 1). To perform
air sampling in highly contaminated
areas, it may prove advantagecus %o
position air sampiing probes
through opened ventiiation pressure
relief slide ports installed in the
doors of this area, thus minimizing
personnel entries into the room(s).

Stand in low dose rate area as much
as possible.

Maintain contact (as apcroorwa..,
«w1th the Control Room or Technical
Support Center during these
operations.

Initial Actions

STEPS

T *as
. e il Wi

penetra;10n room, QU\Ckly
survey area to determine
exposure levels placing
emphasis on the equipment
cabinet of RE 32/33.

.o -

Open rear panels of RE 32/33
catinet and survey sampling
lines, sample collection
areas, etc.

REMARKS

. Ve &

equpment cab1ne’ 1S gepicted
in Figure 1. 1f the general
area exposure rates exceed 2%
R/hr, or contact exposure
rates exceed 450 R/hr, leave
the area.

2. Side towards the near wall is

the cabinet rear. gNOTE

.ome of the connections may

be tight. Changeout tools

are kept inside the cabinet

to help in this respect.)




pre—————

Assure pump meter is off; the
photohelic gauge should reac
zero. If the pump is st1ll on,
leave the area and contact
Operations and have them purge
the lines ard shut the pump
down,

c
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Crangeout of Particulate Filter & [ogine Car<ridge

STEPS

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
iocdine chamber.

Loosen shield plug thumb s/ rews
on icdine sampling chamber ancd
slowly slide the shield plug
from the port. (The plug
weighs about 2C pounds.)

Survey the particulate filter
and iodine cartridge with a
dose rate instrument, then
inscrew holcer assembly and bag
the samplies.

&

3.

REMARKS

.-
|48

May require use cf tools
loosen thumb screws. [cdine
camplirg chamber is
accessible from the RE 32/33
cabinet rear and is insice
the left-hand shield port
near the flcor level,

IAPE, Tadimg mAnsS *AP
ic€ine

Control Room will rise
considerably 1f backgrounc in

plant vent room is relatively
high. )

If sample radicactivity
levels are high, use of tongs,
etc. may be required for
handling.




After wiping down the holder
assembly anc s 'mple chamter
(1f exposure ievels permit),
place fresh particulate filter
and iodine cartridge (silver
2eclite) nto hoider assemd’y
and secure,

Align ifodine chamber shield
plug with port and slide into
position slowly. (The C-rings
will cause the plug to move
slowly.) Tighten thumb screws.

Close cabinet doors, secure
samples and depart area.

un

Make sure cartridge and spacer
are properly aligned before
tightening fixture,

Be careful not to damage the
holder assembly or masn

fingers while performing this
task. The shield plug weigns

about 20 pounds.

Notify Control Room cf
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,

(UPTIONAL)

If required by the precautions,
and borne out by findings at

RE 32/33 area, one of the team
mamhars chould split off on the
up the "hang-neic’ pig anc push
stick.

7.

Monitor dose rates along
route to ensure keening doses
to a minimum and within
applicable limits, The

is shown in F
36).

- -

igureij‘(bééé.

T 8. et e ot
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8. Upon arrival at RX 40 area, 8. It will probably be possibie
op:n cabinet, ottain items of to catch up with the other
i.terest, close cabinet and individual having the RE 3¢

epart immegiately sample media n transit %0
the TSC.

9. Upen arrival cutside the TSC, S. Monitor dose rates during al’
use the tongs (or filter operaticns where nianly
wrench, to transfer the sample radicactive sample 1s manipu-
media to within the liner “can” lated uncer unshielded
built into the "hand-held" pig conditions. Such samples
in the following stegs. should not be handled

directly.

10. Place the "hand-held" pig on 10. Use tongs to handlie 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 rod, if necessary.
push down to secure friction )
fit.

12. Bag, seal and place the "hand- 12. The porta-pig may nct be
heid" pig (cavity side down) required if exposure levels
into the porta-pig. from the cartridge do rct

warrant its use.
and Dag all contaminated
1tems.
14. Proceed to TSC lab area with 14. Refer to Section 4 below for

pcrta-pig contaxn1ng the
sample.

analysis of sampie media.
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X

~a

-y3] * dverage [-131 concentration
- during time interval at, (uli/c
AA = net increase 1n cetector count
rate ouring time interval at (n
::a" s/minute

At = time interval with increase ¢T
interest, (minutes

V' = sampler air flow rate,
(ft3/minute)

e, * sample medium collecticn
efficiency, (dimensicnless)

e. * detection system ccunting
efficiency,
(counts/gisintegration

f, = iodine platecut facter,

-

(dimensionless)

Since an increase in radicactivity contant of the

particulate filter could cause a rise in tne
detector response, it is possible that the rate
rise value calculated by this equation woulc

-
ot

predict greater 1-131 levels than actually exist.

Unless there is a basis for attributing such a
Oetector response to rac1onsotooe‘s, ther than

- 111 be necessary 0 AAME BV TS S

] rate -

I- 131 aCCumu1at10n in the cartr1dce until 1t is
retrieved and an analysis proving otherw se has
been performed.

Typical values for RE 32 are:

« 2.0 scfm or 2.0 ft°

V' /min
= 0.94 (using silver zeolite)
= 2,00 = 0.02

3
=

1.1
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, may then te

.
.

The total radioiodine concentration (C
determined from :.3. as follows

C. s :‘1‘.‘:v-§w (JC"'::‘
h o

i -

where

Foan 1s the fraction of I-
radioiodine mixtyre of
Figqure 2A on page &7

Frcm the plant vent effliuent radioiodine concentrat
the corresponding release rate can be determined.
is given by:

,

o e

R, = 4.72x10™° * ¢, °F!

where

RR, = plant vent radigiodine relezse rate,
(4
N

]
Ci/sec)

‘p® (previously specified above)

Fl = total plant vent exhaust air flow rate,
(ft3/min)

Possible systems contributing to the plant vent exhaust
air flow, hence to the magnitude of F', are discussec
in section 1, Appendix 1, Systems Description,
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System Limitations

Praczical Yimitations to using this equaticn
include ‘nigh detector background. statistical
fluctuations in system recponse, and possible
interferences due %0 noble gas release
spikes. Large fiuctuations in readings (up
and down) may Ce due tO nobie 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. Aisc, the
behavior of RE 33 shculd indicate tnhis
condition clearly. (An extreme case might
require an initial purge, taking a taseline
reading, sampling for a time, second purge,
and taking a final reading.) Th> second
condition may be tested by paying close
attention to the associated ARM (RE 34)
readout and reviewing its recent behavior as
evidenced by the traveling chart recorder.
[ts response would be expected to correlate
closely in time to those of RE 32 and RE 33.
The last condition may be reascnably weil
diagnosed from the Control Rocm by monitcring
the check source function ana checking
detector high voltage for proper setting.

Another concern in using RE 32 is that of
radioiodine build-up on the Cartridge toc the
point of exceecing the detactor capability.

Camnlas \a*

ah

b2k Wbl éc *2.22x10% (2§?5

This may be conservatively estimated at
instrument full scale (neglecting Backgrounag
and electronic noise contributions) as:

a3, = 107 JCi = 225 uCi .
TUTUZ§‘TZE§ETE?T (of 1-131)
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The total radiciodine
cartridge may then bde

content of the
conservatively

estimated* by using Figure 2 as descrited

above, e.g., A, = A;4./F.5,, Continying cn
with this line'cf reasoning,
~Tax A max., _ 225ul
“131 Ve T 1.Z1(Ft3/min, ;<b,320 (CC).C.96.7
S S 5
-~ 3
6.99x10-3 (uCi-min) .
cC
T
s

where Ts = length of sampling interval, (mirutes)
Allowing for a cartridge changeout after 2 hours
(or 120 minytes) of continucus samp'ing,

max " -5 .
C;s; = 5,83x10 uCl/cc,

then
max . max s y
CI clgv./anl 4 5.30x10 ‘ig_}'?-‘ :‘3. . 3':'\

(from Figure 2) and the radiciodine release rat:
remained relatively constant during this tirme
period.

¥ this same secuence hasd tzken nlace in 2J

c?" = 6.99x1073 = 3.18x107? uCi/ce

! . ]
An estimate of the current radioicdine mixture

halflife can be obtained by purging RE 32 to
remove noble gas radiocactivity from the iodine

\L---“aauh-ae';

¥When using 1ong collection times this method would tend i
overestimate short-lived radioindine species which could have alreacy
reached near equilibrium levels provided recent radioiodine releases
haa not increased dramatically.
determined by inspecting the recent traveling chart recorded data on
RE 32 for increasing plateaus.

This latter circumstance may be
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sampler/detector chamber, followed immegiately by
shutting the pumping system off. With the pumping
system off, the required length of time for tne
monitor response to decrease by a factor of two
(to its most recent plateau) will corresponc to
the sample half-life. This may de useful n
determining if short-lived radioicdines are
cont~ibuting substantially tc the "apparent” .
radicactivity in the 364 keV energy region. As
indicated by Figure 2, this would not be expectes
to occur beyond the first two or three days after
reactor shutdown. (NOTE: Sample radiocactivities
accumulated gradualTy over a long time period
would have a built-in 2ias against short-lived
radioiodines due to their reaching
near-equilibrium levels. See footnote on previous

page. )

T .

.
- a

Noble Gas Monitor (RE 33)

The noble gas monitor is set tc 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
airporne radioactivity concentration of the
sampied air as it passes through the noble gas
detector chamber.

a) Effluent Concentrations and Release Rate
Determinations

pre Leiéu w. iemove 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 plant 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 concentraticn
may be converted to tne Xe-133 equivaient
value as follows:

141
£33

-

e ® Lo "CF
NG NG
where
1199 C
CQ&'* Xe-133 equivalent concentration, (°°

-
-

CNG = actual noble gas concentraticn (determinec
above)

and
133 2 3 * ¥ . 3

CF*"~ = Xe-133 conversion factor for a particuiar
time after plant shutdcown \:S;. as
specified in Appendix 3.

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

. 8.72x10°%C.. "F'

AR

NG NG
where
Che © (previously specified above)

F' = totsl plant vent exhaust air flow rate,
(ft~/min)

Possible systems contributing to the plant vent
exhaust air flow, hence to the magnitude of F-,
are discussed in the systems description (which is
included as section 1 of Appendix 1 to this
procedure). Similarly, the Xe-133 equivalent
release rate, RR‘&&, may be :

determined by substitution of Clzé in place of CNG

above.
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Figure 2B. Response Curve for RE-33
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b)

System Limitations

Basically, the use of this system to provide
information regardirg reai-time effluent
concentrations (and corresponding reiease
rates) is subject to the physical limitaticons
of detector, electronic, etc., response time,
and the effective stay time (or counting
time) as the sampled air is Crawn befcre the
getector,

Qther considerations of using this monitor in
conjunction with the iodine detector are
discussed above in section 2.c.l)b) (see

page 28). Possible contributions to cetector
background inclucde high ambient area
background (discernible by referring to
response of area ragiation moniter RE 34) anc
possibie builg-up of radicactivity cue t0
iodine plateout and settled particulates
within the sample/cetector chamter. The
Tatter type of contributions can be
significant when assessing 1nstrument
response at the lower levels of 1ts
operational range. System alarm functicrs
and automatic isclation of the sample line
gescribed above in section 2.b.1)d},

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

An estimate of the gas effluent mixtyre
pumping system and noting the required length
of time for the net gaseous radicactivity
level (gross cpm-background cpmj 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).
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3. High Range System (RE 29, RX &40 and RE 35)

The High Range Plant Vent Menitoring System consists of an
in line shielded gross gamma monitor (RE 28}, and an
off-1ine specially shielded radioiodine sampler (RX 40) with
an associated area radiation monitor (RE 38). The overal!]
sampling and monitoring capabilities of this system are
summarized in Table 2 for each type of offluent,

-

i, Locations of System Components

”

1) Location of RE 29

The detector for RE 29 i1s physically located about
13 feet above the roof on the north side at the
140'0" elevation. t is oriented %o face the west
side of the plant exhaust vent and views the plant
vent by means of a sealed, collimated shielc
assembly. The readout meter for RE 29 is locatea
on the PAM control board in the Control Room.

2) Location of RX 40

The plant vent iodine sampier unit is located
outside at the 85' elevation against the north
wall of the Fuel Handling Building, as showr in
Figure 3, page 36.

3) Location of RE 35

The detector and local readout meter are located
adiacent 'o the plant vent 1*61ne sawoler (Qx aQ!

v iging at the 85' £1. : ' 19¢at
PE 35 1s depicted in F1gure 3 ‘Remote reacout and
operating controls for RE 35 are located at the
PAM 2 panel in the Control Room.

b. Operaticn of High Range Monitoring System

1) Remote Operations

A}

a'  Activation of Plant Vent Gross Gamma Monito-
(RE 29)
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The detailed steps for operating this system
are identical to those for "Activation of

Area Ragiation Monitor RE 34" presented atcve
in section 2.b.1)c), page 14, Interpretation
of system readout s ciscussec below in
section 3.c.l), page 46.

Activation ¢f lodine Sampler (RX 4C,

This unit 1s operated completely from tne
Control Room (from the Pump and Purge (ontro
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 De usec

as a timed grab sampler to obtain
particulate and radioiccine sampies
from the plant vent effluent stream.
Because of the radicactivity levels
associated with the anticipated upper
rarge of use for this sama’er. prudent
selection and control of sample
collecticn time can result in 2 sam:’o
having manageable radicactivity levels
yet permitting accurate assessment of
plant releases. Appendix 3 provides
specific guidance in this respect. To
assure the assessment o€ thece

Radiat: Protecticn personne: ar's
responsxble for the direction of
Control Room perscnnel for operation
for RX 40 for sampling and purging.
Al operations sampling and purging
should be completed prior to departure
for sample retrieval.




e

‘o ob-1u oy Aomypeg sbuppray vary (vaeweg ()
A PIpusERenlay 2115 Weld g wanbjy 6upproy soyjuoy vay ()
wx”:": S I51 01/woay eynoy VI01 1504 oy | 3@ (ay/ye) oavy esog peyd)padd ll.n.....
FESa /4% 058l dois sujyoey so NPREEEN
S TELEUTT] "N/ 1 “. 101v0) uaaww< c. ) woay eynoy dv sa\-l\vve~
v S—- g e
w = . () @
B ] 1 — Jg o
o T - .
S ﬁ w 18] ( Zm
- oI ton peaed _ — — (e
B D_ —-—EEEE ) =——e
] w‘ i .
M-. “Anw Sitka i "M. ” “ E
. 2 tes ‘ L B - QY
' 0. | | L = - '
. - - -3 o -~ = v
5 || TR e o mﬂ....
3 ‘ ] . =l . e
2 = G . === & 1% =
7 " b b . . - Q
s . i I @V S
2 w W & 3 o
: S A4 _ 1A =
- < ¢ ) M= sast
b . JURES -y | Lo
. & — : e L or
4 § s M
W . PR rrerm e
N © 200 whowes W AVV «._.,.qm..n.”w— oln!i..!._ &, -k ‘Am.
a o< | ) -
& o T # — - \— 3 | “
5 5 .,. " _ VA—J A\H& & ‘.ﬂ_/: woof ie|jog
“ R P ¥ _ 104 u) suoydejeg
(8 ] 5
O - ‘) Lon
- J m.\‘ _” ) O
2 &
) v

FIGURE 2




MID AND HIGH RANGE PLANT ¥

DIABLO CANYON POWER PLANT UNIT NO(S
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STEPS

Turn the panel power switch
:rom qu“u tG "CN."

Turn the pump "stop/start”

e TeT A
< "STAR '

switch from “STCOP" to

REMARKS

The white (or clear)

indicator should Tight up.

The red (pump) incicator

ight shouid be on ang the
pump operating. Shcula there
be any fliow fault or
abnormality, the amger "FLO
FAULT" ingicator will ligrt
up. Flow rate is preset to
1.3 scfm for this unit,

This system is fully operational at this time. [t may be
necessary to make adjustments to the flow rate of the pumping
system if 2 large change in the plant vent exhaust stream flcw
causes a departure from isokinetic sampling conditicns. These
changes shoyuld be noted cn both the RE 29 chart recorcer and

subsequent RX 4C dats sheets when mage.
flow rate adjustment ang limits

The basis for making

of departure from ‘sckinetic

operation are described fully in Appendix 1, page €£.

STEPS

If high radiciodine levels are

either anticipated or are found

to be highly probable (e.qg.

just after activation of 1cc1re

ca-——h:r‘ it ma be nece ~

- - T

.- 180723

- e -

“rescr1bec samplxng interva.

It should require about 30 to
40 seconds for RE 35 to begin
increasing ang level off at
about 60 seconds after
activating the RX 40 pumping
unit, Some continued build-up
due to plateout of iodines may
also occur if plateout is
significant. (Heat tracing
should render iodine plateout
insignificant.) The decision

REMARKS

High levels of radioicdines
in the plant sent effluent
stream may be reasonab’;
expected if:

ShOwn so,

RE 29 is indicating sub-
stantial readings,
and/or

Associateg ARM (RE %)
readings suddenly rise
after the iodine sampler
unit (RX 40)

activated.




to severe.y limit pumping time
{perhaps tc only a few minutes)
may then be keyed tC the
behavior of RE 35.

4, After the prescribed length of 4,
time, turn the “stop/start”
switch from “start" to "stop”.

i Amamr v

purge, after néting RE 35 area
radiaticn reading.

6. Dispatch team to retrieve 6.
particulate and iodine saiple
as required for analysis.
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Based on a sample line flow
rate of 1.3 scfm, it reguires
about 40 seconds for samplec
air to travel from the plant
vent to the RX 40 unit,
Although most of the
ragicactivity will pr
censist of nobi® gases
substantial guanrtity o
radioiodines ang/or
particulates could accumulate
in the cartridge chamber
samples within a few minutes,
To ¢istinguish between these
contributions, purging of

the sample media and lines
would be expected to regduce
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.

Te

r o

O o

A
=

"
~
- v
3

-

This prescrited period to
time should be based on the
guidancz of Appendix 3, RE
29, ingications and actual
experience with similar
recent iodinz samples.

PUrge instruciic )
are given in section
3.b.1)c), page 39.

Particulate and iodine
retrieval is discussed in
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

nsaaea -E'q
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of the 4" of lead shielging
aroung the RX 40 sample, a
highly radicactive sample
will not nave any sigrifi-
cant impact on this reading.
Thus, RE 35 cannot be used as
an indicator of sampie activ
¢) Pyrging the lodine Sampler (RX 4C*

(1) lodine Sample Purce

To purge the iodine collecting sam' er,
turn the 100 PURGE/QFF/ICC L PURGE
Selector Switch to 100 PURGE, anc leave
it in that position for 10 minutes.
During this time, the sample will be
valved off so that no materia' from the
plant vent will enter the sampler.
After the end of the purge periodg,
return the switch to CFF,

(2) lodine Line Puyrce

To purge the sample line leacing to tne
iodine collection sampler, turn the
Selector Switch to 100 L PURGE anc leave
it in that position for 10 minutes.
Dur1ng this time, the sample will be

si nff cn Shat np materia S *re

After the end 0* the purge period,
return the switch to CFF.

L)

)

@) Activation of Area Radiation Monitcr (RE

Operation of RE 35 is identical in every
respect to that of RE 34, which 1s discussed
in section 2.b.1)c), page l4.

¥Neter to section 3.0, of Anpendix 1 for a system flow diagram of =X
40 and the associated table for 2z summary of valve line-ups in the
various purge modes.
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Functions

Changeout of [cdine Sampler (RX 40) Mecia

| =

(1) Access to RY Area

Access to the [ogine lampiar Arez (RX
40) may be made 5y sroceeding cutsiage
arounc the Turdine Building ~c=th area
as shown in Ficyre 3 (page 38,. An
alternative route, subject to plant
conciticns, 1s to proceed through the
Turbine Building (at E1. 83'0"). To
remove highly radiocactive samples from
RX-40, tne leac-snielcded transfer car:
may be required. (This equipment is
describea further in section 4.c. of
Appendix 1.) This cart and accessories
are stored at the RX 40 sampling cabiret
indicated in Figure 3., Because of the
possibility of handliang highly
radicactive samples, the following
precautions should be takcn prior te
attempting iodine sample retrieval:

(a) Review readings cf ARM RE 35 (a
specified in section 3.b.1)b
on page 37).

oo

tep (3)

a8

(b) Ver ;s that both the iodine sampler urit

Amm at Rays Naasrn

Lhe sampier 5 0

(¢) Use of protective clothing and equipment
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 ecperations on the ~
sampler unit ind retrieved iodine sample
under the coverage of a qualifiec
Chemistry and Radiation Protection
representative.
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(2) Parcicu

NCTE:

STEPS

1. Upon arrival at RX 40 ¢
perform dose rate surve

cabinet exterior, sampl

gama field streaming 2
the sampler shield hous

1€\

(g)

runs, and cabinet interior,
emphasizing areas of possible

Verify the following special eguipment
to be taken for RX 40 retrieval and
replacement. wipe rags, smail plastic
bags to contain the harc-neld pig, tape,
160 pound perta-pig (4" 1.4. afameter
cavity), replacement ver zeclite
cartridge wizn particuiate f1]

ingserted on the inlet sice unger the rim
cf the Agl cartridge.

.
‘B ]

b
ter

Notify Control Rocm immediately prior tc
entering plant %o attempt iccine sample

retrieval,

/
~

v

Ar
el

late and lodine Cartridge Retrieval (RX
The samples obtained from RX 40 should
contain radioisotopes which are strong Deta
emitters; therefore, all surveys and all
handling must consider the possible impact
of poter=.ally high teta to gamma ratics.
For this reascn, the prevention of direct
contact with the sample is essential Co
NOT TOUCH.

Since it is impossible to predict the tygs
of accident cr extent, this procecure uses
worst case assumptions. It is highly
unlikely that conditions will be as severe
as indicated in the following remarks; bu'
‘S’C ;B
of 4 Cu,r 12ant viese y :'eo'btdb-~
conditions will have to be ascertained anc
evaluated for impact as this procedure 1s
performed, and that the following steps
address the extreme conditions.

ANy *h re*rig nersornsa

tnat
(R

REMARKS
abinet, 1. Access actual radiological
y of conditions to determine -
ing line significant hazards (if any)

present and appropriate
course of action. Surveys
should be performed using a
teletector, 1f possible.

round
ing.

-
LI S

.




Verify sample pump motor is
off. (If the pump motor is
found on, call the Control
Room and have RX 4C pump shu®
off.)

Loosen the screws on the face
of the slide-moLnted canister
from the front side of the

RX 40 cabinet.

Remove the west facing cabinet,
left side, hinged door. (This
can be done by opening the

door and 1ifting upward while
swinging the door back and
forth to disencage the slip
ninges.) Open the sample pig
goor fully and position the
transfer cart directly in front
of the sample shield housing.

Using the rear handle of the
slide pulling rog, insert the
latching too! shape into the
slot of the slide-mounted cart-
ridge holding fixture (within
the sampler shield housing).

guarte= t:rn to iarcn onto

the slide-mounted cartridge
holding fixture and slowly pull
the cartridge holding fixture
into the sample transfer cart.

Back the transfer cart off from
RX 40 a short distance and
survey the open end of the cart
for a gamma dose rate reading
that is indicative of the dose
from the cartridge relative to
the ambient conditions.

L)
.

Phctohelic gauge/flow meter
is located on front side of
cabinet in the upper l1ef:-
hand ares,

This may recuire a3 screw-
criver,

Assure trat the transfer

cart i1s aligned with the
sample shield housing face.
Note orientation ang function
of the grasping toc! before
positioning cart.

When oriented properly, the
latch should be able to slide
directly up against the
slide-mounted cartridge
holding fixture face.

s 3ppi1ng mecnanism defore
proceeding further,

Ung.r worst case assumptions,
maximum ambient conditions
are calculated to be 3.6 R/hr
(60 mR/min) and maximum duse
rate from the cartridge is
projected to be about 30 R/hr
(500 mR/min) at 1 foot from
the edge of the cartridge
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Control Room.

1f the resylts of Step 7 indi- B8,

cate whole body cose rates
during transfer of the cart-
ricge to the nand-held pig will
te less than 60 R/hr, proceed.
Otherwise, record values, close
and latch the transfer cart
goor, and report to the TSC for
further instruction.*

Work from behind the transfer 8§,

cart and monitor ambieni con-
giticns while slowly inserting
the reach rod to expose the
cartridge beyond the cart
cavity.

e e

rate reading with (ne Cari-
riage, if possible, and obtain
a reading at 1 foot from the
face of the cartridge.
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(about 8" in front of the
transfer cart with the cart-
ridgge holder fully retractec
into the transfer cart

Access, extractior of the
cartridge holeing fixture
intc the transfer cart, anc
egress for Ry 40 samcle
retrieval under worst case
assumptions are @xpectec t
require approximately 10CC
mrem., This leaves 3C00 mrem
for cartridge handling and
replacement plus a 10CC mrem
(20%) contingency for
ynknowns. Sample changeout
to the hand-heid pig should
take a maximum of 30 secongs
of unshielded exposure anc a
total of two minutes for
completion.

None.

f
v

g vl g Contact gose rate
warrants extreme caution in
all subsequent hanacling.
Worst case conditicens ingi-
cate a maximum activity cf
100 Curies on the cartridge
with a corresponding dose
rate of 316 R/hr at 1 fcot
from the face of the cart-
ridge.

*1f 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

This is to prevent attempted use of RX 40 when the
cartridge holder assembly is missing from the unit.




pletely so that the heolding
fixtyre 1s completely outsice
the cavity of the transfer
cart and then rotate the reach
rcd in the transfer cart 50°
$O that the cartridge hcliding
fixture will be in a horizon-
ta) plane with the particulate
filter visible from the top.

12, With the hand-held pig in one 12.
hand, cavity up, and the push-
rod in the other hand,
approach the exposed cartridge,
center the hand-held pig
beneath the center of the cart-
ridge, holding it tight
«gatnst the cartridge hoiding
fixture, and usie the push-rod
to push the cartridge into the
liner cavity of the hand-held
pig.

13. Set the hano-held cartridge on 13.
the ground, cavity up.

14, Wipe off the end of the push- 14,
rod where it contacted the
cartridge with a wipe rag,
slip the linercap over the
Jush-roc, and press it into

wWork from the side of the
transfer cart s¢ that its
shielding is between the
major part of the whole bocdy
and the unshieiceg cart-
ridge. Keep fingers away
from the top and cuter %op
edge of the hand-held pig
and hold the push-rod at the
very enc to maximize the
distance from the hamd on
the push-rod to the cart-
ridge to reduce extremity
exposure. If for any rea-
son the cartridge canrot be
removed with the push-rod

or if the cartridge somehow
falls to the ground, OC NCT

FPUPd Shs mapbtpsdng A

trying L0 correci the
problem. Use tongs Or other
remote means to handle the
cartridge.

Work from the shielded sice
of the hand-held pig and
avoid exposure from the
unshielded cartridge at al’
times. ;

The liner-cap is sized to
friction fit intc the liner
so that this step will
encase the cartridge to pre-
vent subseguent spread of
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11, Extend the reach rod com- 11. Nere.
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the liner cavity of the hanc- contamination, Place the
hel. pig until the top edge contaminated wipes in a
of the liner-cap is approxi- plastic bag arg attempt t:

P—
wn

16.

18,

20.

%

mately fluskh with the top of
the liner cavity.

Use a clean wipe rag on the
push-rod to wipe the cavity
side of the liner.

Invert the hand-held pig,
lower it into a small plastic
bag, and seal the bag.

Set tne hand-neld pig,
unshielded side down, into the
160 pound porta-piq.

Wwipe off the RX 40 cartridge
holding fixture with a clean
wipe r2za and refer to Figure
1-88 (2ppendix 1, page 95) for
illustration of reloading the
sample holder fixture with

€ragh sareling media

Reinstall and secure all cabi-
net doors.

Transport the porta-pig con-
taining the hand-held pig to
the TSC lab.

17,

18.

Pa—
u

20.

imit the spread of any
centaminaticn,

Work from the side of the
hand-he'd pig and avoic
exposyre to the urshieideg
cartridge.

The plastic bag has to te
small enough such that any
excess does not foul the

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

piq.

None.

Nore.,

None.,

The sample iccine cartridce,
particulate filter may
either be taken to the TS(
or sent for offsite analysis.
(Refer to section 4 below.)
A1l handling should be per-
formed under the coverage of
the Chemistry and Radiation
Protection Department.
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¢. Interpretation of System Response

1) Plant Vent Gross Gamma Monitor (RE 29)

a)

Effluent Concentration and Release Rate
Determinations

The gross gamma radioactivity monitor cf tnis
charnel continuously monitors the totai gamma
radioactivity (noble gases, ragioiccires anc
particulates) ir the adjacent pertions of the
plant exhaust vent. The monitoring system
output 1s in units of mR/hr, To convert this
into effluent radiocactivity concentration,
the most representative plot in Figure 4 is
used and the gross gamma effiyent
concentration, C..(uCi/cc), s read off. The
particular graoh°9a1ue of C.. chosen is that
correspending to the net e1885ure rate
reading of RE 29, Net ER (mR/hr).

Making the conservative® assumption that &i]
effluents monitored dy RE 29 are nodble gases,
the value for C.. may be converted to the
Xe-133 64u1v37€5g value 2as follows:

*Conservative because credit is not being taken for particulate ancd
radioiodine components which may be determined separately by operation
of grab sampling equipment.
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133 _ » 133
C o % Lan :F g
a0 uo
where
\31
C°Z% = correspending Xe-133 equivalent
. corcentration, (uCi/cc
anc
133 ¢ 191 5
CF = Xe-133 conversion facter for a

narticular time after plant
shutdown (ts). as specifieg 1r
Figure 5.

The release rate from the plant vent can 3lsc
be estimated from the RE 29 response as
follows:

. 4.72x10°% 2_.°F

‘
-
GG

RRGG

where

RR.e = plant vent gross gamma (mostly
due to noble gases radicactivity
release rate, (Ci/sec)

CGG = (from Figure 4)

and

- ~lane . . r* s -

rate, (ft*/mn,

Possible systems contributing to the plant
vent exhaust air flow, hence to the magnitude
of F', are discussed in section 1 of the
system description included as Appendix 1 to
this procedure (page 58).

Similar) ) the Xe-133 equivalent release -
rate, RR G’. may be determined by substitution of

-133
C 66

in place of CGG above.
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b} System Limitutions

There are a couple of practical limitations
to using this system., The first of these is
high detector background. This may arise

f~om submersion of the detector in the
general atmosphere around the 140" £1,
outside the Containment Builoing, Because

the plant vent 1tself would be tne Tikel;
source of submersion contritution ang the
atmospheric dispersion of the vent effiyent
detector submersion 1s not expected ¢ Ce a
severely limiting factor. (RE 29 is
directionally shielded to reduce this
possibility even furtner.) As long as
background submersion levels are not
substantial, tnhe monitoring system background
reading may be conservatively taken as zero,
The second limitation, that of system
sensitivity, depends on usinc a sufficiently
short detector response time to see average
gamma radicactivity levels of the piant vent
effluent ana the uce of realistic conversion
factors that account for various
radioisotopes which mz~ be present in the
actual effluent stream being monitored, which
have been done.

Plant Vent lodine Sampler (RX 40)

The iodine cartridee and par+t culate samples

arg analyzed anc interpreted In tne usddl
Due %0 the possibility of hich 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 precalculated
radioactivity conversion factors such as presented
in Appendix 3 for silver zeolite cartridges,
charcoal cartridges and/or particulate filters,

ranner,
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4. Agsessment and Handling of Retrieved Sampling Megia (RX &0
and RE 32 Mecia)

Interpretation ¢f sampling media analyses for samples
retrieved from the midrange plant vent menitoring system 1s
basically the same as for sampies cbtained from similar
equipment during normal operation. These may inciuge
HPGe/MCA analyses such as [OPP WP-3, The only aggiticral
considerations that might apply are the peossibility of
highly radioactive samples. Such nignly ragicactive samples
are far more likely t/ be obtained using RX 4C. In any
case, hot samples may reguire using specializec hancling
analysis techniques as prescrited in this procecure. Df
conversion factors specifically for silver zeolite,
activated charcoal and 2-inch diameter particylate filter
samples obtained using RX 40 are presented in Apgendix 2
along with appropriate instructions regarding their use,
Techniques of estimating samplie ragicactivity content, using
dose rate conversicn factors, are valid even if it is not
possible to handle samples as required to prapare them for
direct counting. An additicnal consideration of hichly
radioactive i1odine siumples is the possibility of off gasing
of iodines and nobie gases, the latter being produced Dy
radioactive decay of iodines. For this reason, it is
recommendea that all hot samples for analysis be securely
bagged prior to their entry to the counting room areas.

a. Laboratory Counting of Highly Radicactive Samples

This procedure addresses the hardlinc ard analysic ot

Of Tne nang-ngis pig to the TSC 1as. SPSEesUrs 1
also applicable to samples retrieved 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 1ab HPGe detector between minimum and maximum
shield. rates.




2. Cover the detector shield and
aperture with plastic and seal
around the lower edge of the
shield %o prevent cetector
contamination,

3. Remove or protect all unassignec
TLDs from exposure =0 the
potentially high dose rates.

4, Notify the Control Room of the
immediate intent to remove the
sample from the porta-pig and
of the potential for a Tempo-
rary High Radiation Area alarm,

§. Remove the hand-held pig from
the porta-pig, place it in an
additional plastic bag, and
seal the bag.

k., Place the sealed hand-held pig,
aperture in the detector shield
and center the pig over the
aperture.

7. Place lead bricks around the
sample as necessary to minimize
exposure to personnel.

~a

3
-

None.

The worst case ampient dose
rates in the TSC lat, not
censidering any hignly ragice
active samples, are projectec
to be about 7 mR/hr, The
potential for significantly
higher dose rates resulting
from a highly radicactive
sample warrants consideration
of protection of all TLDs 1in
the TSC lab area.

The Area Radiation Monitor

in the TSC lab nas an alarm
setpoint of 100 mR/hr with an
annunciation in the Contre!l
Room ana the TSC lab.

Work from the shielced sice
of the hand-held pigc and
avoid exposure from the
unshielded sice of the pig.

None,

The average dnse rate ir
occupied vital areas shall
not exceed 15 mR/hr when
averaged over 30 days.
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10.

11.

13.

Start a spectrum acguisition
using the GSMCA program and
observe the count rate on the
MCA electronics rack.

[f the count rate from Step 8
is less than 100 counts per
seccnd, the next jargest aper-
ture should be used. To do
this, remove the hand-held pig
and temporarily store i1t near
the east door of the TSC lab by
placing it on the floor, cavity
down. Then remove the plastic
cover from the shield, remove
the present aperture and repeat
step | with the next size aper-
ture and reépeat steps 2, 6, 7
and 8.

Acquire a spectrum using the
GSMCA program and write 1t to
disk for retention and sub-
secuent analysis.

Store the hand-held pig in the
porta-piqg for further process-

-k

hnamic.
1 AT ATYN ol
ang na314010N0 rrocecs

Enbineer.

Analyze the spectrum using the
GSRAP program for isotopic
identification and concentra-
tions, document results and
submit findings to the Chemis-
try and Radiation Protection
Engineer for approval.

Dispose of the plastic cover
and perform a contaminaticn
survey to release the area.

(o

o

10.

P—
»no
.

Count rates greater than
10,000 cps resu’® in extes-
sive electronic geag time
ang should not be used for
quantitative analysis

None,

None,

The samp'e may be retainec
or sent off site for aceoi-

siamnal analuede =@, HAdcnnmen~

The GSRAP program is opera-
tionally the same as GSRAP
but it i1ncludes the correc-
tion to be applied for use
of the lead apertures.

Nore.
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l.

FOLLOW-UP ACTIONS

i, Cocumentation

The use of standarg forms with appropriaste notatiors 1§

encouraged because cf availa
The practice ¢f making nctations regarcing

familiarity.

pélity and personne!

monitoring System response on associlated traveling chart

recorders can prove an invajuable aig in accurate

documentation and follow=-up.

Calculaticn worksheets and

specialized forms may, in some instances, be reaquireg for

adequate dccumentaticn,

2. Notification of Results

Under conditions of plant emergency, timely fiow of

information 1s vital,

Appropriate personnel having their

preassigned responsibilities must be aware of the latest

plant release conditiens.,

These ingividuals should be

promptly notified of significant releases of radicactivity

to the environment.

Notifications of such releases from the

plant vent should te made to the Site Chemistry and
Ragiation Protection Coordinator or according to line
authority channels specified in Figure 2 of EP G-2.

REFERENCES

Radiation Control Procedure G-8,
Radicactivity."”

ninn?) Asnd

Chemical Analysis Procedure H-

ly
Hewlett-Packara 9845-8 and ND-66.

Chemical Analysis Procedure H-3,
Program.”

"“Measurement of Airborne

"Gamma Spectrum Acquisition witn

"Gamma Ray Radionuclide Analysis

Victoreen Radiation Detection Systems Description Manual,

DC-68g881-1.







ne

lodine Monitor RE

Noble Gas Monito










DIABLO CANYON BOWER PLANT UNIT NO'S 1 AND 2 f g
| a::é-‘.‘ :- a/o%
1 Al L 46, L9/ Qe
PAGE 59 CF 10
TITLE MID AND WIGK RANGE PLANT VENT RADIATION MCNITORS

—

important to Know when attemctiﬂg to :ef‘crm 1sok'netic samp?f-;
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" (nete
on page ) and section 3.b.1)b) "Activation of lodine Sampler” (see
note on page ) it may be necessary to periodically adjust sampler flow
rate to maintain isokinetic sampling conditions. To determine the
need for any such adjustment and, if so, the specific adjustment
required (refer below to section 1.a of this appendix, page 62).




APPENDIX 1 (Continued)

TABLE 1-1. PLANT VENT MONI/ 'S AND SAMPLERS WITH ASSOCIATED AREA RADIATION MONITORS

System or  Wange Cirl. | Detector Readout ~ Vendor

Component  Cat. Readou:  Type Location _ Range Tocation (Model No.)
Rad1o-Gas N Yes GM Pit Vent Rm of 1150:7 to Control  Westinghouse
Sample/Monitor Fuel Handling 1x10 6uCi/cc Room (T8S)

. Bldg. (115" €1.) (10-10" cpm)
Particulate Air N Yes Beta T LS mojz to Control  Westinghouse
Sampler/Monitor Scint. 1X10 6;.Ci/cc Room (18S)

(10-107 cpm) -
Supplementary N No, oo + Gamma . mo:rm Same as  Radeco/SAl
lodine an al. » Scint, 1X10 7 wCi/cc detector (Process Aflr
annurn . location Monitor 571)

RE 32 Mid-Range M Yes Ganma % q ) Control  Victoreen
lodine Scint. 10" to 10 Room PAM (B43-32 and
Sampler/Monitor » Cjon 2 panel B42-31)

RE 33 Mid-Range Noble M Yes Beta o \ 7 Victoreen
Gas Monitor Scint. ' 107 to 10 - (B43-228 and
s cpm #42-11)

RE 34  Area Rad. Mon. M Yes ic il 1 7 Victoreen
for Mid-Range 10" to 10 . (845 System)
Monitors mR/HR

RE 29 Plant Vent H Yes IC West side of Plt 1 ) Control  Victoreen
Gross Gamma vent Duct (out- 10 " to i0 Room PAM (845 System)
Monitor side) at 140°E}. mR/HR panel

RE 40 Plant Vent H Controi, None North End of Varies, De- None, Victoreen
lodine Sampler But Sy . Fuel Héla. Bldg. pending on System (909052)

has No (85" E).) Sampling Npevated
keadou Time (7 ) f rom
. Cril. R,
PAM 2 Pol.

RE 35 Area Radiation H Yes 1C North End of 1 ) Control Victoreen
Monitor for Fuel Handling 10 " to 10 Room , (B45 System)
Plant Vent Building cpm PAM 7
lodine Sampler (85" tl.) Panel

2 = SMULT!, SCINY. = SCINTTL " = iR Bk L

RANGE CATEGORY: N = NORMAL RANGE M = MID-RANGE, H - MIGH RANGE

*  These systems include back-up uni!

U
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TABLE 1-2. PLANT VENT EFFLUENT INPUT STREAMS
VENTILATION SYSTEM SYSIEM PLUW?
A, Auxiliaryv Blda., Ventilation System
1. Mode ! (normal) 73,500 cfm
2. Mode 2 (normal plus engineered
safety ventilation) 147,00C cfm
3. Mode 3 (engineered safety
ventilation only) 73,500 cfm
8. Fuel Hand)ing Area
A1l Modes 35,570 cfn
C. Containment Purge 65,000 cfm

*Plant ventilation exhaust duct at the 220' £1. has interior
dimensions of 12'11" (155 i~ch) by 6'8.5" (8C.5 inch).

ventiiation
Input Source
(Table 1-2)

Yiant vent
Volume Flow
Rate

riant vert ETtiuent Stream
Effluent Stream Velocity Range,
Velocity £20% of Isokinetic

A.3+8
A 3+C
A.3+8+C

106,250 scfm
128,500 scfm
164,250 scfm

21.0 ft/sec 16.8 - 25,2 ft/sec
24,7 ft/sec 19.8 - 29.7 ft/sec
31.6 ft/sec 25.3 - 37.9 ft/sec
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APPENDIX 1 (Cont'a)

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 13/1€"
while that of the high Range Sampler (RX 40) while operating at 1.3
sofm is 12.6 ft/sec (inside diameter of $/16"). The corresponding
inlet velocities of the prote tips for these monitor/sampier urits are

as follows:

Midrange Monitor (RE 32/33) eee- v = 21.7 ft/sec (based on O
% ralia ot T inlet probe

L T I

' ( Y sann 5 £t/ sec en ©
:‘?ﬁlgﬁ?Ge Sampler (RX 40) Vintet * 20-8 ft/sec (based cn O .o

a. Determine Possible Need for Flow Azjustment of Sample

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

txhayst Stream # Fans x FiOw Rate = System riow

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

Auxiliary Building fans x 73,50C cfm/fan = cfm

Cont. Purge fans x 55,000 cfm/fan = cfm
5 ¥

Plant Vent Flow F viis * cfm
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3)

4)

APPENDIX 1 (Cont'd)

Calculate flow velocity of plant vent exhaust stream
using the value of F’ve"t and the following equation:

Vﬂou . 1.92x10'4 | (cfm) = ___ ft/sec

vent
Alternately, the value of V 1qw May e reaad girectly
from Figure 1-2 (page 42) corP¥sponding +o tne

particular F'vent value determined in step (1. above.

Calculate the upper and lower limits of plant vent flow
velocity which correspond to sampler probe inlet
velocities which will maintain isockinetic sampling
conditions within 220%.

a) Lower Limit = vflow x 0.8 = ft/sec

b) Upper Limit = V x 1.2 = ft/sec

flow
Using the sampler flow rate current'y established and
‘nlet probe tip cross-sectional area, determine the
actual probe tip inlet velocity (for the sampler unit
of interest):

< . ' \ 2 4 s
Vinlet = 3.06 "V sampler(scfm’ /0 probe( n)
__ft/sec
values of Dprobe are as Jii0ws:
0
Sampler prote
RE 22/33 17/32"
RX 40 7/16"
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P-Values

Midrange Reading: inches
Upper Limit Reading. inches
Lower Limit Reading:

13 For RE
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in rigure
curve.
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adjust the "Lo" alarm side knob) firs
sequencing 1s useo to avoid gering the
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a

Adjust both “Mi" and "Lo"
advisable to make the secon
avoid overruning the current
serve time to respond to the
large change is to be made.

Verify that the air pumping system response is

appropriate with new settings and depart area.
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APPENDIX 1 (Con't)

2. LOW RANGE (NORMAL) PLANT VENT MONITORING SVSTEM

a. System Compcnents and Locations
1) Particulate Meonitors (RE 28A4&B)

These monitors are duplicate systems (one on
standdby for backup) which draw from the 220°
elavation of the plant vent using an isokiretic
sampling probe feeding through the sample Tine to
a traveling belt particulate filter system. These
Westinghouse units are designed for use during
normal plant operating conditions and anticipated
abnormal occurrences. Summary data anc
destriptive information Jo this system ma be
found in Table 1-1. In the event monttored
effluent radicactivity levels exceed the
capability of this system, determinations :f
effluent concentratiors will be based on use of
tre higher r~ange monitoring systems discussed
below. These monitors are physically positioned
on top of the low range radicgas monitors (RE
1448B) wnich are located in the Plant Vent koom of
the Fuel Handling Building, 115' elevation. This
is 1llustrated in Fig.re 1 of the procedure. RE
28ALB have Ccntro)l Room readouts with alarms,

vra an N L . L Ll bt T

2) Radiogas Monitors (RE 14A8B)

The low range plint vent radiogas monitors are
located immediately underneath the particulate
monitors (RE 28A8B) which are describec¢ above in
section 2.a.1). These Westinghouse racdiogas
monitors quantify radiocactivity levels cf noble
gases and gaseous fodines present in the sample
effluent immediately downstream of the particulate
filter/monitor assemblies. Summary data and
gescriptive information on this system may be
*ound in Table 1-1. Similar to the particuiate

L---4lii“ih-“i&--—-—-—-—-—- SR
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The Victoreen midrange cnitoring system consists
of two basiz ¢lements: ‘ parti ate filter and iodine
sample. , monitor unit (R ), ar a noble gas monitor- (RE
33) contained in a sing : ler/monitor cabinet assembly.




P ———————

DIABLO CANYON POWER PLANT UNIT NO(S) 1

e
-
o
[

REVISION 1

~ -

- o o2
DA‘: £/ e8/ 1
-
F

PAGE 70 Of

TITLE  MID AND HIGH RANGE PLANT VENT RADIATION MONITORS

i NUMBER EF RS-

APPENDIX 1 (Cont'd)

The 1odine monitor uses a silver zeolite (Agl) cartridge for
iodine collection and a gamma scintillator with a single
channel analyzer system to monitor in the 364 kel phntopeak
region due tc the [-131 that may be present in the Agl
cartridce. The noble gas monitor uses a plastic beta
scintiliation detector to momitor the effluent stream after
it has passed through the particulate ang 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 monmitering
panel #2 (PAM 2) in the Control Room. Include~ are readout
indication, strip chart recorder, high alarm, failure alarm,
and check source operation capabilities. The migrange unit
also has purge and bypass capability which can be operateg
from tha Contr-. Room. When the radiation level exceeds the
trip. .imit of the midrange system, it is automatically
isolated out (to minimize '.igh level contamination of the
system and area) and the high range system governs. (NO/E:
This trip limit is actually keyed to preset level on RE 2G,
the plant vent gross gamma monitor-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

BLANT VENT MCHITORING SYSTEM COMPONENTS 3Y CHANNEL

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

Detector

Sample Collection Medium

Mid-Radiaiodines Readout Panel

Detector

Mid-Radirgas Reado.t Pane!

Manitoring Eauipment Cabinet

Flow Orifice w/Gauge

SS Compres=ion/Vacuum
Pump Unit

\

RE 32 Components and Cescription

2" x 2" Nal(Tl) gamms scintilla-
tion/photomultiplier tube, 843-32,
(p. 35)*

Removable charceal silver
zeolite** cartridge, various
suppliers, (N/A) Meter, reset,
calibrate and alarm indicators,
10-107 cpm, 842-31 (p. 78,

Re 33 Components and Description

2"x1/100" plastic beta
scintillator/photomultiplier tube
843-22 (p. 39)* Meter, reset,
calibrate and alarm indicators,
842-11, 10-107 cpm, (p. 100)

R44-5-50

0-8 inches H,0 readout, 344-22
(p. 113)

1-2 scfm flow range, 844;2 modi-
fied or #B-602 (p. 1i3)

¥FTtem 1n parenthesis refers to location of description in Vendor's

Technical Manual.

**Anticipated to be used with this system,
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TABLE 1-3 (Cont'd)

RE 32 and 23 Shareo Components
and Description

Pump § Purge Cortrol Pump, power, icdine purge, gas
Panel (p. 103) purge and flow fault switcnes/
indicators, 905-136 (p. 103)

L&N Recorder Unit Two per recorder, 430

B. Midrange Plant Vent Detector Area Radiation Monitor (RE 34)
Detector Dual Coaxial lon Chamber, 4
ranges/champer, 847-1 (p. 14)

Readout Assemblies Local Meter/Alarm Unit, 8 decacde
(0.1-107mR/nr) meter
Audible/visual Alarm Indicator,
843-5

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

¢ heCerader unit iwQ pen TellrcCer, wev

s Plant Vent Gross Gamma Monitor (RE 29)

Detector Dual Coaxial lon Chamber, 4
ranges/chamber, remotely-located
amplifier assembly, 847A-1
(p. 25).
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Readcut Assembly

Equipment Cabinet

lodine Sample Holder

Flow Orifice w/gauge

Unit

APPENDIX 1 (Cont'd)

SS Compression/Vacuum Pump

Transfer Cart Assembly

E. Plant Vent lodine Sampler
Area Radiation Monitor
This item consists of the
same components as the
midrange Plant Vent Areo
radiation monitor (Item B)

Pump and Purge Control Panel

TABLE 1-3 (Cont'd)

Remote Meter/Alarm Control Panel
(in Package Boiler Room), 8
decade (0.1-10"mR/hr) Meter,
reset, calibrate, check sgurce
and alarm ingicators, 846-2

(pp. 78-77).

D. Plant Vent lodine Sampler (RX 40)

Housing cabinet, with slip hinge
deors, 844-5-50

Grab Samples, slide assembly
inside 13.75" x 9.5" x 14.58"
fixed, shielded (3"Pb) assembly.
909052 (p. 7)

0-8 inches HZO'reAGCut, 844-22
(p. 113)

102 scfm flow rangs, 844-2 modi-
fied or MB-6 o0z. 'p. 113)

Shielded (4" Pb) unit, wheel-
mounted (6" aia.), chamber (8"

Aé; vy 14" 1,:-.-‘ _5“‘- ‘-_

Pump, power, iodine sample purge,
jodine sample line purge, and
flow fault switches/indicators,
909137 (p. 108)
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a. lodine Monitor (RE 32)

1)

lodine Sample Chamter and Detector Assembly

Both the iodine and nobie gas detectors are housec
in a common sample chamber having 2 minimum of
3-1/2 inches of lead shielding with 4~ geometry.
Principal items of this system are illustrated in
Figure 1-4A. The use of both chamters 1'r' a common
assembly reduces the amount of lead shielding to
approximately 110C 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 pcunds each and
fit snugly into the sample shield chamber with
0-ring seals, they should be handled with care.
Mguated in the left port (as viewea from the rear
of the RE 32/33 cabinet) is a screw-type iodine
cartridge holder assembly attached to the 1nsxde
face of its shield 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 )-4A for illustrations. The racioiodine
detectc- consists of a 2" x 2" Nal(T1) gamma
scintillation crystal coupled to a photomulitiplier
tube assemny positioned about 5/16" *n frcnt o‘

wYloae cdas »t *ho --,o Ao Yaem ! -

INg=

d\scr1m1nat1on of tne detector outout ‘21lows the
364 keV energy region to be continuously
monitored. ?The discrimination levels are preset
internally during instrument calibration.) OQutput
nf this detector/preamplifier/discriminator
assembly is fed electrically into its own
ratemeter panel (in PAM 2) located in the Control
Roum.
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2) lodine Log Ratemeter (842-31)

The front and rear panels of the lodine Log
Ratemeter are illuystrated in Figure 1-4B8. A7’ cf
the visible controls of the front panel of the
ratemeter are qf a type that would affect the
function of the channel, but would not seriously
damage it if they were to ce misused. All vital
cantrols are inside the ratemeter where they are
not apt to be tampered with. The rear pénel
contains the connectors for connecting to
detectors and ancillary equipment. Ratemeter
output is fed into the associated traveling chars
recorder unit located i1n the PAM 1 parel 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 1-48, 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: A 9ca1e in black
reading from 10 to 10" counts per mirute,

yalsmatar erale in rad readien

v mwvw TLe.

(2) The Function Switch has four positicns
marked OFF, CAL., HV, ana 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,
the panel meter is indicating the
potential of the high voitage supply on
the 0 to 2500 VDC lower (red) scale.

R e
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wWhen the switch is in the QPER positior,
the monitor is in operation and tne
panel meter is showing the full six
decades of ieadout on the upper (Black
scale. The desired mode of operation
may be selected with the function
switch.,

There are three alarms: Alert, High ang
Fail. The amber indication lignt of the
ALERT indicator pushbutton shows whern a
predetermined 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 agjusting 2
potentiometer inside the ratemeter.)

The red indicator light of the HIGH
indicator pushbutton proviges a second
warning when radiation continues to
increase and exceeds a seconc
predetermined leve!. 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,
nmpmneripn~ osha UTAU mpehh e
on tne pane oeter tne levei of
radiation for which this alarm has been
set without triggering the alarm. (This
setting can only be changed by adjusting
2 potentiometer inside the ratemeter.)

The green light of the FAIL/RESET
pushbutton indicator is on when the
monitor is in normal operation, anc goes
out if there is an interruption causec
by loss of power, circuit fa “ure, or
detector failure. The detect * check
source provides enough back¢ und
radiation to keep the warnirg from
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actuating due to insufficient backgrounc
electrical noise and ragioactivity
sources.

(4) Depressing the CS pushbutton actuates
the check source provided with tne
channel detector and applies radiation
to the detector. Deflection of the dial
needle upscaie assuming it is at a
nominally lTow value indicates that the
detector is functional.

b) Rear (Connecticn) Panel-Figure 1-4B also show
the rear panel of the ratemeter. This pare!
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 ACJUST.
The 3/4 AMP 3 AG fuse protects the ratemeter
from power surges on the incoming 100 VAC
supply line. The connecting socket markeg
ALARM J7 carries connections for local alarms
and optional, remote indication of chanrel
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 JS connector.
With the exception of high voitage, all
inputs (outputs) to (frum) the sensor

(% I - b - % .
assembly ar=s transmiftsd through ccrnector

adjustment 1n-tﬁe mgn voltage béwer suéb‘;,
circuit that is used to agjust the pane!
meter reading 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 area
(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

i‘n"gs HG V![
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assembly monitors a 2-11/16" diameter, 3" deep
champer (280 cc) of air after it has been drawn
through the particulate filter and iodine
cartridge. The noble gas detector electronic
output i1s fed through a baseline electronic
discriminator (preset internally during
calibration) for biasing out low amplituce puises
normally associated with equipment noise, gamma
background, etc. Qutput of this
detector/preamplifier assembly is fec electrically
into its own ratemeter panel (in PAM 2) Tocateg in
the Control Room.

Noble Gas Log Ratemeter (B42-11)

The Noble Gas Log Ratemeter unit is of exactly the
same design as the lodine Log Ratemeter with the
single exception that it dces not contain an
analyzer board, which provides the [-131 photopeak
discrimination capability of the [odine monitor
(RE 32). The ratemeter output is fed into the
associated traveling chart recorder unit locatec
in the PAM ] panel to provide a hard copy record
of monitor channel RE 33 readings with time.

Air Pumping System (RE 32/33)

1)

Pump and Purge Control Panel

Tha rantrnl manel ehrwun in Fimurs 1.47 poeratec

ianNs ror remote operation of the sampie champer
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/ON Selector Switch,
STOP/START Selector Switch, IODINE PURGE OFF/ON
Selector Switch, and GAS PURGE OFF/CM Selector
Switch, The POWER OFF/ON 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 AUTC position. The red PUMP ON Indicator
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Light 1s so connected that it is in parallel with
the pump motor and will light when either the
manual switch on the cantrol panel or the switch
at the motor starter is used to start this pump
motor. .

when activatea, the I[0DINE PURGE Selector Switch
operates a relay wnich controls actions of
solenoid valves-in the jodine sampling line, as
summarized in Table 1-4 (for RE 32).

When activated, the GAS PURGE Selector Switch
operates a relay which contrcls actions of
solencid valves in the gas samp!in? line, as
summarized in Table 1-4 (for RE 33).

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 may be either operated remotely
from the Pump and Purge Control Panel (906136) in
the Control Room, or it may be controlled manually
by use of a motor contrel 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), OFF - disables all pump
motor control switches, with the pump cff, anc

B L =YV, S pme mima At s g .
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‘ng bhe
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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 =20%) as
discussed above in section 1 of this appendix.
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10g1ne { ing
Sampler Purge 11 sa
$6 opens, admitting
collecting sample
lodine Sample ] #7 opens, creating a bypass route past the
Line Purge collecting sampler.
#8 closes, stopping flow of gas into the
collecting sampler. ;
#3 closes, isolating the collecting sampler
from the pumping system.
val #5 opens, admitting purge air
sampling 1ine,

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

The collector for the high-range chamber is 2
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 2
cylindrical electrode surrounding the high-range
chamber wall. The low-range chamber wall
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APPENDIX 1 (Con't)

2)  Readout Meter Assembly (846-2)

The readout meter unit respongs tC the detectcr
output in terms of "mR/hr" as shown in Figure 1-&.
The meter readout 15 switchable between an 213nt
gecade ALL mode (top scale; and three decade range
(lower scale), each with two decade overlaps as
follows:

MCTE RANGE CUVEREU

ALL 0.1 to 107 mR/hr

THREE 0.1 to 102 mR/hr

DECADE 1 to 10% mR/hr

10 to 10“ mR/hr
102 to 1035 mR/nr
102 to 10% mR/hr
10 to 107 mR/hr

This all solid state device has a stated precision
of 210% 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) anc HIGH
(red) conditions. The actual levels of these
alarme are got internally during instrument

indicator will continue to show 1ts alarm
condition until the RESET button has been manually
depressed. An instrument failure warning system
is also incorporated on the front panel. As lonc
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 source (CS) switch on the
front panel should produce an unscale deflection
cf the readout pane! meter (assuming it is at 2
nominally jow value) indicating that the detector
is functional. This action will not produce an
alarm condition on the reacdout meter assembly.
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APPENDIX 1 (Cont'd)

High Range Plant Vent Monitoring System (RE 29, RE 35 anc
RX 40)

The High Range Plant Vent Monitoring System consists of twe
basic subsystems:

(1} Plant exhaust vent gross gamma moritor (RE 29, and

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

a. Gross Gamma Radiocactivity Monitor (RE 29)

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

b. Plant Vent lodine Sampier (RX 40)

Should radiocactivity 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 cbtain grabd

enmmY ne e Yd Na Aprnhikssion Car *hie reacsrn 2

- e e w

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
1ine extending down to the 85' elevation where the
sampler is located. The remote sampler consists of an
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sample medium collection efficiency, (dimensionless)

0.34 for Agl

“»
"

radiofudine sample platecut correction factor (taken
as ! with heat tracing on), (dimensioniess)

v e sample stream flow rate, (ft3/min)

1.2 ft¥/min for RX 40

Because of a finite travel time from ine sampling point to
RX 40 approximat~ly 4C seconds), a practical lower limit of
about 2 to 3 minutes for T_ may be required to preclude
substantial errors in measﬁring ags!ctual value for sample
collection time. The value for C5°" will depend on plant
conditions. The basis for making estimates of C, for the
plant vent effluent stream are proviged in EP RB=9,

B. Determiration of Sample Radioiodine/Particuiate Contents,
Effluent Concentrations and Release Rates.

Once a radioiodine/particulate sample is obtained from RX 40 (or
RE 32), its radioicdine content may be determined by direct gamma
spectroscopy. I!f sample radioactivity levels are prohibitive cr
if time does not permit, its radiocactivity content may be
estimated using an appropriate exposure rate conversion factor.

a fa *hn ‘-‘—.__ s i Tma Apanbrmada
erTrecss 07 adigaCiive M J
age (t_). Three broac ranges of sampla age may be used tc cover
these éffects on the conversion factors as follows:
A, = k ' ER
{ I
where

A, = estimated sample content, (uCt)

k = jodine sample exposure rate to radicactivity
conversion factor tabulates below for ts ranges of
interest, (uCi/mR/hr)

ERx = net gamma only exposure rate at contact (4" away) with
face of sample cartridge using a teletector survey
meter, (mR/hr)

%__
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The applicable k-values are tabulated as follows:
TABLE 3-1

CONVERSICN FACTORS FOR ICDINE ACTIVITY FROM EXPOSURE RATE

=ange sample Age - 3tllver ceoliite
with Particulate
Shorteierm U nrs < ts < ¢ Nrs, 1.4
‘ntermediate-
Term 2 hrs, « tS < 10 days 1.6
Long-Term 10 days < t_ 3.0

The assumption tht the tota) activity of the sample is iodine, including
that of the particulate filter, is a conservative assumpticon, Although it
is not possible to accurately previct the fraction of the sample that will
de non-halogen particulates, the following should be noted:

1) The extent of conservatism i~ the above assumption is cependent on
the relative percentage of non-halogen particulates in the
containment atmosphere.

a) NUREG-0737 specifies tnat 1% of the core inventory is available
as non-halogen particulates to the reactor codlant system. With
this considerec as an upper limit of the activity tc the
containment building, the fraction of total activity as iocires
(F.) as a function of sample ace t_is:

'
.
e —

0.
i0 0.
70 0.
200 0. 9
500 0.
700 0.

0.

1000

S0
80
645
48
248

15

0
062
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Vol = efflyuent stream sampled air volume, (cc)
= 28.320 (¢c) * V' (ft3) * T. (min)
T2 mn s
for RE 32 2.0 5.66x10°
Vol or = 28,32C (gc) * or (ftd) - Ts (min) = or ’5
Rx 40 Tt: 1.3 min 3.68x10“

From C,, the corresponding plant vent effluent release rate for
radiowadines may be calculated as #nllows:

RRI = 4,72x107%" F' " C,

.

where

RR, = average olant vent radiciodine reieas: rate
during Ts‘ (Ci/sec)

and
F' = total plant vent exhaust flow rate, (ft3/min)

Possible systems contributing to the pla.’ vent exhaust air flow,
hence to *he magnitude of F', are discussed in section 1 cf the

cuEtame Aae dntedan fT.hdalh s+ = dmA " Y a4 ohie
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