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My, James H. Drake -

Vice President

- «Southern California Edison.Company .
- 2244 Walnut Grove Avenue

P. 0. Box 830

Mr.. B. w G11man
Senior Vice President - 0perat1ons
San Diego Gas and Electric Company
101 Ash Street
“P. 0. Box 1831

:KRosemead California 91770 ‘San Diego, California 2112
Gentlemen: | ‘
SUBJECT: E\ERu_lCY_DLAPNluaﬁQUESTIONS AND- POSITICHS .
(San Cncfrz Nuclear Generating Station, Units 1, 2 and 2

As a result of our review of Emergency Planning at the San Onofre Nuclear
Generating Station, we find that we need the information listed jn the
Enclosure. Almost all of these questions were transmitted to your staff at
the September 27, 1579 mecting in San Clemente, California. We regquest that
you submit your response to the Enclosure within five weeks of receipt of
this letter. Please contact us if you have any Guestions about the Info"na-
tion reguested. -

Sincerely,

Qririnzl ciened by
Robert L. Pasy
Robert L. Baer, Chief

Light Water Reactors Branch No. 2
Division of Project Management

Enclosure: — , ) o | 3 R ‘ BRI
Request-for Additional ' :
Information_

ccs w/enclesure:
See next paoes
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Mr. James H. Drake

Vice President

Southern California Edison Company
2244 Walnut Grove ‘- .nue

P. 0. Box &i})

Rosemead, Catifornia 91770

Mr. B. W. Gilman

Senjor Vice President - Operations
San Diego Gas and Electric Company
101 Ash Street

P. 0. Box 1831

San Diego, California 92112

cc: Charles R. Kocher, Esq.
James A. Beoletto, Esgq.
Southern Ca]1forn1a Edison Company
2244 Walnut Grove Avenue
P. 0. Box 800
Rosemead, California 91770

Chickering and Gregory
ATTN: - David R. Pigott, Esq.
Counsel for San Diego Gas .
& Electric Company and
Southern California
Edison Company
Three Embarcadero Center, 23rd Floor
San Francisco, California 94112

Mr. Kenneth E. Carr

City Manager

City of San Clemente

100 Avenido Presidio

San Clemente, California 92672

Alan R. Watts, Esg.

Rourke & Woodruff

1055 North Main Street
Suite 1020

Santa Ana, California 92701

Lawrence (. Garcia, Esq.

California Public Utilities Commission

5066 State Building
San Francisco, California 94102

0CT 370 197




"Mr. James H. Drake

Mr. B. W. Gilman

cc:

Mr. R. W. DeVane, Jdr.
Combustion Engineering, Inc.
1000 Prospect Hill Road
Windsor, Connecticut 06095

Mr. P. Dragolovich

Bechtel Power Corporation

P. 0. Box 60860, Terminal Annex
Los Angeles, California 90060

Mr. Mark Medford

Southern California Edison Company

2244 Walnut Grove Avenue

.0, Box 8007

Rosemead Ca11forn1a 91770

Henry Peters

San Diego CGas & Electric Company
Post Office Box 1831

San Diego, California 92112

Ms. Lyn Harris Hicks

Advocate for GUARD

3908 Calle Ariana

San Clemente, California 92672

Richard J. Wharton, Esg.
Warton and Pogalies’

2667 Camino Del Rio South
Suite 106 :
San Diego, California 92108

bPhy1lis M. Gallagher, Esq.

1695 West Crescent Avenue
Suite 222
Anaheim, California 92701

~ Mr. Robert J. Pate ‘ :
United States Nuclear Regu]atory Comm1ss1on_

P. 0. Box 4167
San Clemente, California 92672

Mr. A. S. Carstens
2071 Caminito Circulo Norte '
Mt. La Jolla, California 92037

or 208




: - Mr. Samuel P. Casey

Chickering and Gregory

Three Embarcadero Center
Twenty-Third Floor

San Francisco, Califonia 94111

Mr. Jack E. Thomas

Hary B. Stoehr '

San Diego Gas and ETectr1c Company
P. 0. Box 1831

San Diego, California 92112
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435.1
135.2
435.3 -

. 435.4

435.5

SAN ONOFRE EMERGENCY PLAN QUESTIONS AND.POSITIONS

Describe the location and role of the onsite'technica1 support center.

See Appendix A (of this Enclosure).

Describe the location of the onsite operationalféupport center. See .

Appendix B.

Table 5-10 on page 5-20 of the Unit 1 Emergency Plan needs to be updated

to that found in page 5-22 of the Unit 2 & 3 plan.

- Identify the onsite capability.and resource to properly access and cate-

gorize accidents. Specifically address the instrumentation for detection

of inadequate core cooling (See Appendix C) and radiation monitoring
capability (see Appendix D). The radiation monitoring equipment identified
on ﬁage 7-14 of the Unit 1 plan will require upgrading. Table 7.4 of the B
Unit 2 & 3 plan does not identify the operational effluent monitoring

system. (See also item 435.7)

what provisions have been made for dissemination of educational information
to the public within the plan exposure Emergency Planning Zone regarding

the warning procedures to be used in the event of a serious accident?

’ | | : ‘ ENCLOSURE




435.6

_'435-._7

435.8

435.9

Descfibe the resources that will be used if necessary to provide early T
warning and/or protective action instructions to the populace within the

Emergency Planning Zone associated with the plume exposure pathway within

15 minutes following nofification frbm the faci]ity oberator to the

offsite authoritieé.

Identify the onsite capability and resources tqiﬁrovﬁde valid and continuing
assessment through the course of an accident including (See also item 4):

a. Post accident sampling (See Appendix E & G)

b In-plant iodine instrumentation (See Appendix F & H)

c. Plots showing the containment radiation monitor vs. time following
an accident for incidents involving 100% release of coolant activity,
100% release of gap activity, 1% release of fuel fnventory, and 10%

release of fuel inventory.

Page 7-20 of the Unit 1 Plan should be revised to reflect the upgraded
environmental monitoring program specified in Table 7.7, page 7-26 of the

Unit 2 & 3 Plan.

What is the location of the contractor that will provide the offsite
radiological analysis specified in Table 7.7? This information is neces-
sary in order to assess the time1iness‘of radioanalysis support in times

of emergency conditions.



435.10

’ f435v.n

435.12

435,13

What agencies will allocate resdurces i.e., manpower and equipment to
perform real-time radiological field assessments of accidental radiological

releases? Describe the methods and equipment to be employed in determining

‘the magnitude and locations of any radiological hazards following radio-

active releases.

Are the agreement letters in Appendix A of theégﬁérgency Plan still

valid? 'What provisions are there for insuring'fheir continued validity?

Describe how the qu]ic will be notified of evacuation or other protective
measures within-the Emergency Planning Zone associated with the plume
exposure pathway. (See also item435.6).

The San Onofre emergency plan must provide in addition to the drills and
exercises identified a Regulatory Guide 1.101, a joint exercise involving

Federal, State, and local response organizations.

The scope of such an exercise should test -as much of the emergency plans
as is reasonably achievable without involving full public participation.

Definitive performance criteria should be established for all levels of

participation to assure an objective evaluation. This joint test exercise

will be scheduled about once every five years.

435.14

Chapter 4 should incorporate the emergency classes, the initiating condi-

tions and the immediate actions identified in Appendix I. The exampﬂe



initiating conditions for each class should be supplemented, where possible,
by the specific plant instrumentation readings which will initiate the
emergency class. Table 4.1 is an excellent means of portraying the
immediate actions being taken by sgecif%c utility pefsonne1. Therefore,

it is recommended that this table be kepf and expanded as necessary to

incorporate the guidance provided in Appendix I. -




. o X APPENDIX A -

NRR Lessohs Leérned Task Force
Shert-Term Recommendations

TITLE: Onsite Technical Support Center (Section 2.2.2.b)
1. INTRODUCTION |

Each applicant for a construction permit is required by 10 CFR 50.34(a) to
include in its PSAR a discussion.of preliminary plans for coping with emergencies.
Each applicant for an operating license is required by paragraph 50.34(b) to
include plans for coping with emergencies in its FSAR. Appendix E to 10 CFR

. Part 50 esteblishes minimum requirements for emergency plans. -Regulatory
- Guide '1.701 provides fiore complete guidance to be used in developing the

emergency plans required in. FSARs for nuclear power 5lants.  These plans are
described in the PSAR and are submttted as a part o: the FSAR They do not
cons1stent1y cover the role of technical and manag*nrnt persconnel during an
emergency. Similarly, there are no detailed regulatory requirements concerning

“the need for technical information on plant status ‘and operation outside of
" the control room during off-normal events. The c:pab111ty to transmit and

record vital plant data in real-time is also not a current requirement, ‘nor is
it requirsd that as-built plant drawings and updated records be available to
support emergency activities.

lhe purpose ¢f this recomnendat1on is to establish a center outside of the

. control room that acts in support of the command ana contrel function and to
improve plant status and diagnostic information at this location for use by

2. olscuss N

technical anc management personne] in support of reactor command and contro1
funct1ons '

The recommendations given above for the role of the shift supervisor, the
addition of a shift technical advisor, and the limitation of control room

access are to be complemented by this recommendation to require the establish-
ment of an onsite technical support center. The activities of plant engineering
and management personnel are an important part of the overall station response
to an accident and must be properly defined and logistically supported. These
people provide the in-depth technical support of control room activities and
typically are responsible for the implementation of emergency procedures.

During the fwrst 2 days following the accident at TMI-2, it was difficult for
senior gevernment’ officials to establish contact with senior plant management.
It is anticipated that the onsite technical support center will serve as the
focal point for such communication in the Tuture.

There is also an indicatijon from the events at TMI-2 that implementation of
mergency »lans by personnel in the contrcl room acted to congest and confuse -
me reactor cperations control activities. The technical support center would
rovice a piace, in close communicztion with the control room so as teo have
sificient kncwisdge of current and projected plant status, 7or more orderly
molementaticn of emergency procedures.
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Review of the TMI-2 .accident also shows a lack of reliable technical data,
information, and records on which to base accident recovery decisions. Know-
ledgeable nuclear engineers were unable to understand the cetails of plant
conditions or plant design so as to better advise the operators of zppropriate
actions for accident recovery.

On many occasions subsequent to the March 28 accident, as-built drawings
reflecting the actual configuration of critical pbrtions of the plant were
either not available or contained erroneous 1n.ormag1on This situation
contributed to delays in accident recovery. '

vaer the léng term, it w111 prebably be usefu1 to provids plant status monitoring
and recording equ1pment in the onsite technical support center. The Task
Force recommends that requirements in this regard be deve]oped in conjunction

with requirements concern1ng the k1nd and form of 1n'ermat10n to be transmitted:
to the NRC

.~ 3. POSITION

Each operating nuclear power plant shall maintain an onsite technical support

center separate from and in ciose proximity to the control room that has the

cepability to display and transmit plant status to those individuals who are

- knowledgeadble of and responsible for engineering and management support of

rezctor operations in the event of an accident. The center shall be habitable
Lo the same degree as the control room for postulated accident conditions.

- The licensee shall revise his emergency plans. as necessary to incorporate the
ro]e and 1ocat1on of the technical support center.

A comp]ete set of as-built drawings and other records as described in

ANSI N45.2.9-1974, shall be properly stored and filed at the site and accessible

- to-the technical support center under emergency conditions. These documents
shall ‘include, but not be limited to, general arrangement drawings, P&IDs,
piping system isometrics, electrical schematics, and photographs of components
installed without layout specifications (e.g., field-run piping and instrument

. tubing).

A-2 .




. ®  APPENDIX B

NRR Lessons Learned Task Force
Short-Term Recommendations

* TITLE: Onsite Operational Support Center (Section 2.2.2.c)

| 1. INTRODUCTION

| Each applicant for a construction permit is required by 10 CFR 50.34(a) to
include in its preliminary safety analysis report a discussicn of preliminary
pians for coping with emergencies. Each applicant for an operating license is
required by paragraph 50.34(b) to include plans for ccping with emergencies in
its final safety analysis report. . Appendix E to 10 CFR Part 50 establishes
minimum requirements for emergency -plams. Regulatory Guide 1.101 provides -
more complete guidance to be used in developing the emergency plans required

. in FSARs for nuclear power plants. These plans do not consistently cover the

-role and logistical support for operations support perSonne] during an emergency.

-+ The purpose of this recommendation is to establish a primary operational
"support area, to be designated as.the onsite cperational support center, for
shift personnel to be in direct communication with the control room and other
orerations managers for assignment to duties in support of emergency operations.

2. - DISCUSSION

During the TMI-2 &accident, operational support personnel (e.g., auxiliary

operators not assigned to control room, health physics personnel, and technicians) -
reported to the control room. . This contributed to the congestion and confusion

in the control-room. Although these personnel are required for operations

outside of the control room and perhaps a few in the control room, there is a

need to restrict their access to only those specifically requested by the

shift supervisor to be present in the control room. Thus, there is a need to
establish an area in which shift personnel report for further instructions

from the operations staff.

3. POSITION

An area to be designated as the onsite operational support center shall be
established. "It shall be separate from the control room and shall be the
.place to which the operations support personnel will report in an emergency
situation. Communications with the control room shall be provided. The
emergency plan shall be revised to reflect the existence of the center and to
establish: the methods and lines of communication and management.




‘ o | B ’ . RPPENDIX C -

NRR Lessons Learned Task Force
Short-Term Recommendations.

TITLE: Instrumentation for Detection of Inadequate Core Cooling in PWRs
and BwRs (Section 2.].3.b). i

1. INTRODUCTION

.General DeSign'Criterion 13, ”Instrumentation'aﬁd Control,"” of Appendix A ﬁo_
10 CFR 50, requires instrumentation to monitor variables "... for accident

conditions.as appropriate to assure adequate safety."  In the past, GDC 13 was ~

not interpreted to require instrumentation to directly munitor water Tevel in
the reactor vessel or the adequacy of core cooling.  The instrumentation

- avajlable on some operating.reactors that could indicat2 inadequate core
~cooling includes core exit thermocouples, cold leg and hct leg resistance -

. temperature detectors (RTDs), in-core neutron detectors; ex-core neutron
_detectors, and reactor coolant pump current. Generally, such systems were
jncluded in the reactor design to perform functions other than monitoring of
‘core cooling or indication of vessel water level. o

During the TMI-2 accident, a condition of low water level in the reactor

- vessel and inadequate core cooling existed and was not recognized for a long
"period of time. This problem was the result of a combination of factors
including an insufficient range of existing instrumentation, inadequate
emergency procedures, inadequate operator training, unfavorable instrument
location (scattered information), and perhaps insufficient instrumentation.

The purpose of this recommendation is to provide the reactor operator with
~ instrumentation, procedures, and training necessary to readily recognize and
~implement actions to correct or avoid conditions of inadequate core cooling.

2. DISCUSSION

"With the hindsight of TMI-2, it appears that the as-designed and field-

‘modified instrumentation at Three Mile Island Unit 2 provided sufficient

~ information to indicate reduced reactor vessel coolant level, core voiding,
_and deteriorated core thermal conditions.

To preclude the failure to_récognize such conditions in the future, it is,
appropriate to.address the problem in two stages. The first is based on the

detection of reduced coolant level or the existence of core voiding with the -

existing plant instrumentation. This would include wide range core exit
thermocouples, cold leg and hot leg RTDs, coolant inventory control, in-core’
and ex-core detectors, vessel level (BWR), reactor cocolant pump current, and
cther indications of coolant cenditions, including coolant saturation meters
(PWR). The second stage is to study and develop sysiem modifications that
wouid nct require major structural changes to the plant and that could be
i=slemirted in 2 relatively rapid manner tc orovide more direct indication
-Ran that availeble with present instrumentation. These changes include PWR
.z3521 ‘tevel cetecticrs.



A number of idezs have been discussed for the second stage by the NRC Division
of Reactor Safety Research,.the ACRS, and the reactor vendors. Some of the '
pessibilities include pressure differential cells, conductivity probes, heated
thermocouples, ultrasonic sounding, as well as gamma and neutron void detectors.
However, we conclude that detailed engineering evaluztion is required before
cesign requirements for a direct level measurement system can be specified.

- 3. POSITION

1. Licensees shall develop procedures to be used by the operator to
" recognize inadequate core cooling with currently available instru-
mentation. The Ticensee shall provide a description of the existing
instrumentation for the operators to use to recognize these conditions.
A detailed description of the analyses needed to form the basis for
" operator training and procedure development.shall be provided pursuant

-to another short-term requirement, "Analysis of Off-Normal Conditions, =

Including Natural Circulation" (see Section 2.1.9 of this appendix).

In.addition, each PWR shall install a primary coolant saturation
meter to provide on-line indication of coolant saturation condition.
Operator instruction as to use of this meter shall include consid-
eration that is not to be used exclusive of cther related plant
parameters.

2. Licensees shall provide a description of any additional instrumenta-
tion or controls (primary or backup) proposed for the plant to
supplement those devices cited in the preceding section giving an
unambiguous, easy-to-interpret indication of inadequate core cooling.
A description of the functional design requirements for the system
shall also be included. A description of the procedures to be used
with the proposed equipment, the analysis used in developing these
procedures, and a schedule for installing the equipment shall be
provided. ' :




. . o ..'._..APPEN.DIX-D'-,'

NRR Lessons Learned Task Force
Short-Term Recommendations

TITLE: Increased Rance of Radiation Monitors (Section 2.1.8.b)

- 1. INTRODUCTIGN

fonitors for radiozctive ef f1uents are des1gned to detect and measure releases
associated with normal reactor operations and anticipated cperaticnal occurrences.
Such moniters are required to operate in radicactivity ccncentrations approaching
the minimum concentrations detectable with "state-of-the-art” sample collection
“and detection methods. These monitors comply with the criteria of Regulatory

" Guide 1.21 with respect to releases from norna1 operct1ons -and anticipated
operational occurrences.

" -Radiocactive gaseous effluent monitors designed to operate under conditions of
‘normal operation and anticipated operational occurrences do not have sutficient

. dyhamic range to function under release conditions associatec with certain

types of accidents. General Design Criterion 64 of Appendix A to 10 CFR

Part 50 requires that effluent discharge paths be monitored for radiocactivity

that may be relezsed from postulated accidents. The gaseous effluent monitoring

system for TMI was evaluated during the Ticensing review and was found to be

acequate for calculzted releases from postulated accidents; however, the TMI

‘experience gives rise to a new interpretation of postulated zccidents and
their associated releases.

The radiation level inside containment is a parameter closely related to the
potential for release of radipcactive materials in plant effluents. Regulatory
Guide 1.97, "Instrumentation for Light-Water-Cooled Nuclear Power Plants to
Assess P1ant Conditions During and Following an Accident,”" requires (for
plants whose submittals for construction permit appliications were docketed
after September 30; 1977) the capability for measuring in-containment
radiation Vevels up to. 108 rad/hr.

2. DISCUSSION

At TMI 2, the noble gas sect1on of the gaseous radioactive eff]uent monitor
serv1ng the ‘plant vent was designed to measure effluent concentrations up to
.10-2 pCi/cc (Xe-133). During the initial phases of the accident, noble gas
radicactive effluent readings were off scale, with estimates of actual release
concentratwons calculated to be on, the order of 10- : pC1/cc to 1 pCi/ce.

Similarly, a section cf the TMI plant vent gasezous radwoackwve effluent monitor
designed to detect anc measure radioiodine reizases, while remaining cn scale,
gave an erronecus indication of high radiojodine content in relezses from the
2nt during the inz:f'1 phases of the accident. The indicaticn was caused by

concentraticn of short-lived necble gases in the charcoel cartricdge, with the
zrzsance ¢f ire ncbza gases ceing read and-erronecus’y intergreted as racdio-
c2ine By othe TITilir veagont osyiten.
cimilar candition evicted in the section ¢f thz niant vent menitor designed
-- Zztzct zn¢ reesurs o the presence of particulizte 'acxce:twfe materizl in



plant Gasecus effluents. In this case, the presence of noble gases in the gas
strezm passing through the monitor's particulate filter was sufficient to cause
the particulate section of the monitor to read off scale znd errconecusly
indicate that large quantities of particulates were being released from the
plant vent.
The prchblem is considered to be generic. A recent survey of existing gaseous
effluent monitoring capabilities of operating plants shows that less than
. 20 percent of operating plants have monitors that would hzve stayed on scale
‘under the conditions of the TMI accident. It can also be shown, however, that
.the potential releases from pcstulated accidents may be severzl crders of '
. magnitude higher than was encountered at TMI. Under such circumstances, rone.
of the effluent monitors now in service at any operating plant would remain on
scale. - : ' . ' ‘

A gasecus radiclogical effluent monitor that does not orovide cn-scale feadings
. 4 k] . - . " . - .
~uncer ‘accident conditions provides only Tower-bound information cn effluent
‘releases to the environment. A requirement for effluent monitors to have an

operating range sufficient to permit on-scale readings under accident conditions

is needed .to provide meaningful release information for off-site emergency
actions. . :

- Tnree comzonents of gaseous effluents are usually monitored. These are (a)
ncble gases (for gross activity relative to xenon-133 calibration); (b) radio-
iodines (usually sampled by collection on charcoal and detected and measured
either on the basis of gross gamma activity, which assumes all activity to be
iodine-131, or on the basis of z single-channel sodium iodide gamma spectrometer
centered on the 0.364 Mev peak of I-131); and (c) particulates (for gross.
activity collected on a paper or fiber filter relative to a calibration source
- such as cesium-137).

Under normal operating conditions, a three-component effluent monitoring
system is capable of functioning in accordance with design. Readout, under
" normal operating conditions, provides the plant operator with a reasonably
accurate .continuous measurement of the actual instantanecus release cancentration
‘of noble gases. However, the measurements of radioiodine over a given time
period are based on the accumulation of airborne particulates or radiciodine
cver a-given time period in the filter or adsorption media. It is necessary
for the plant operator to separately calculate the effluent concentration of
interest on the basis of the time rate-of-change of the monitor readout.
{Ncte: Recent improvements‘invq1ving the use of micropreocessors have made it
possible to obtain instantaneocus effluent concentrations from integrating-type
measurement data by continuous calculaticn of the time rate-cf-chznge using a
built=in computing system.)

Tnz NRC staff recently conducted a survey of installed noble gas effiuent ’
m2aiters 2t SE€ of the €9 operating nuclear units. The su-vey i=cicztes that
ning -gzoic-e have evfluent moniters whose range exce:cs 100 i/ zac These
Tohitsr: wouid prodebly have stayed on scale during most of Tne THI-Z accident.
remzining reactors have menitors that would have besr ¢ff scele for varicus
2n7: 3f Lhe early days o7 the accidant. Thirty-sever of i1fhe 35 reactors
=I-fucrs with an upper range that is belew 10 Ci/ssc m2et of the reactors
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(59 out of 66) have monitors with an upper range that exceeds that of the

TMI-2 station vent monitor, which was off scale at about 0.5 Ci/sec.

Bzsed on cata. submitted by plant operators, the installed capability exists
. for monitering noble gas releases up to a concentration of approximately
1x10® uCi/cc, which is a factor of 105 higher than the maximum range of the
“instrumentation in use of TMI. . -

. The Task Force notes the recent publication of ANSI N320-7¢78, "Performance
Specification for Reactor Emergency Radiologicsl Monitoring Instrumentation,"
-effective December 6, 1978. . ANSI N320-1978 recommends an upper detection

- Timit of 108 pCi/cc for noble gases released to the environs through plant ~ .
stacks. 'The staff considers the upper detection limit of 105 pCi/ce for noble -
gases to be technically achievable. : ' ; o

.The staff understands that technolagical problems exis: in monitoring of
- particulates and radioiodines in potential plant releaces. Completely _
. 'satisfactory equipment apparently is not currently. available on the commercial
market. As previously discussed, the accident condition results in the presence
of comparatively large concentrations of short-lived ncble gases, which the
detectors of the particulate and iodine monitor components 'see" as particulates
ang radioicdines. The problem is further compounded by the preferential
acdsorption of ncble gases in the charcoazl cartridges. Aitscugh the noble
géses are not retained for any substantial period of time, the net effect of a
continuous flow of gases through the charcoal cartridge is a localized. concentra-
.tion of noble gases, which is '"seen" by the radioiodine deiector as radiciodine.
Under normal cperating conditions, the radiciodine detector is operated as a
. single-channel gamma spectrometer, focussing on the 0.364 dev peak of I-13)
énd. rejecting the normally encountered Xe-133 and Kr-85. :nder accident
conditions, however, the short-lived noble gases are present, several of which
emit gamma photons near the 0.364 Mev gamma of I-131, thus being registered as
I-131 on the monitor readout. In addition, accident levels of I-131 concentrated
on the charcoal cartridge in close proximity to the detector can accumulate to
the extent of saturating the detector.
. It has been suggested that other adsorbents may be found that would preferen=
tially concentrate the radioiodines, but not the noble gases. If this is
found to be practicable, this could somewhat alleviate the radiciodine monitoring
dilemma; however, the short-lived noble gases would still be present in the
girstream passing through the monitor and the monitor would still give false
data. At this time, there are no demonstrated techniques znd no currently
availeble ecquigment that will prcvide for the desired monitoring of radioicdines
or particulates in plant gaseous effluents under accident conditions.

The Task Force concludes that sampling of plant gaceous effiuents, with labora-
Lory zratysis of samples subsequent to release, is the cnly valid technique
for monitoering accidental releases of radioiodines and particulates. In the
zfsence of valid on-line menitoring capability for accicent-ievel releases of
TrIiriooiozr ind paviiculates, we strongly urge thet ressarch fe undertzken
Ireroiiy Lo cewalcp such capability.

D-3..




The Task Force is working Wluh other members of the NRC starf to urge that the
NRC promptly adopt ANSI N320-1978 in its entirety, including those provisions
Cea11ng with radiation measurements in con;a1nment and other plant buildings,
girborne.radiocactivity measurements within the plant, and airborne radwoact1v1»y

measurements and radiaticn measurements in the environment. Implementation of
the standard should take place as soon as practical fer those criteria consistent
with available equipment. It is further urged that research programs be
established for development of instrumentation and equipment to meet the
criteria that cannot be met by currently available equipment. The mechanisms
suggested for implementation include adopticn by reference of certain criteria
in & revision to Regulatory Guide 1.97 and preparat1cq of cre.or more additional:
Regulatory. Cu.des to implement the remawn1ng criteria.

TMI -2, the radiation monitor in containment had a runge capac1ty of 105 rad/hr,
whwch was adeqqate to meet the conditions of the accicdant. In reviewing the
monitoring capabilities of other plants, however, it is found that there are
few operating plants with instrumentation capable of mezsuring levels in
excess of 10 rad/hr.” During the initial post-accident.period at TMI, questions
arose as to the validity of the instrument readout and to the operational
characteristics of the instrument under the accident envircrment. The Task
force considers that the in-containment high-level monitoring instrumentation
at TMI-2 was adequate to measure the existing radiation levels; however, it
elso considers that such insirume tation shcould consist of at least two channels,
each separated physically from th: other, and that the instrumentation system
should be qualified to the design criteria for safety-grade instrumentation.
Furthermore, the in-containment r:diation monitor should be capable of measuring
radiation up to 10% rad/hr, as currently required in Regulatory Guide 1.97.

_The Task Force also recommends thit the instrumentation described above be
required for all operating plants and for all plants now under construction.

3. POSITION

..

The requirements associated with this recommendation should be considered as

advanced implementation of certain requirements to be included in a revision

to Regulatory Guide 1.97, "Instrumentation to Follow the Course of an Accident,"

which has already been initiated, and in other Regulatory Guides, which will

be promulgated in the near-term.

"1, Noble gas effluent monitors shall be installed with an extended

range designed to function during accident conditions as well as
during normal operating cenditions; multiple monitors are considered
to be necessary to cover the ranges of interest. . '

.a.. Noble gas effluent monitors with an upper range capacity of
105 uCi/cc (Xe-133) are considered to be practical and should
e installed in 211 ¢perating plants.

b Noble gas effiusnt mon1tor1bg shall be preovizec Tor the totea)
renge of conceniration extenzing frea z =iniTe— of 1I-7 uli/ce
(Xe=133) to a maximum of 10° ufi/cc (Xe-133). HMuliizie moniters
zre considered to b2 necessary to cover the ~&nges ¢7 interest,
he range cazpacityv of indivicual moritors shall cveriap by &
facier cof ten. '
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Since iodine gaseous effluent moniters for the accident conditicn -
are not considered to.be practical at this time, capability for
effluent monitoring of radiojodines for the accident conditicn shall
be provided with sampling conducted by adsorption on charcoal or
other media, followed by onsite laboratory analysis. '

In-containment rzdiation level menitors with a maximum rangs of

- 108 rad/hr shzll be installed. A minimum of two such monitors that
are physically separated shall be provided. Monitors skall be
designed and qualified to function in an accident environment.
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NRR Lesscns Learned Task Force
Short=-Term Recommendations

TITLE: Imoroved Post-Accident Sampling Caocb111ty-(5ecb1on 2.1.8. a)

1. iNTRODUCTION

Prompt scmp11ng and analysis of reactor coolant and of containment atmosphere
can provide information important to the efforts to assess and control the
course of an accident. Chemical and radiological analysis ¢f reactor coolant
liquid and gas samples.can provide substantial information regarding core
darage and.coolant characLer1<t1cs Analysis of centainment ;tmosphere (air)
samples can determine if there is any prospect of a hydrogen reaction in
-containment, as well as prov1de core damage informaticn.

No definitive reou]atory requ1rements exist for obta1w1ng and analyzing reactor
coolant samples following an accident. Standard Review Plan Section 9.3,

"“Process Sampling System," and Section 11.5, "Process and Effluent Rad1o1og1ca1

- Monitoring and Sampling Systems," require that reactor coolant sampling provi-
sions exist; however, no mention of accident conditions is made and, historically,
this requwrement hés been understood to apply only to normal cond1uwons

Stzndard Review Plan Section 12.5, "Health Physics Program," specifies radio-
legical analysis requirements for liquid and gas samples under "routine"
conditiens, which does not include major accidents.

Standard Review Plan Section 6.2.5, “Combustible Gas Control in Containment,"
requires the capability to monitor containment air hydrogen levels under
_accident conditions. It does not, “however, spec1.1ca1ly require the capability
Lo obtain and analyze a sample of conta1nment air. Regulatory Guide 1.97,
"Instrumentation to Follow the Course of An Accident," addresses on-line
instrumentation and does not directly address the acqu1s1t1on and ana1y51s of
liquid or- gas samples.

.2.  DISCUSSION

Timely information from reactor coolant and containment air samples can be
important to reactor operators for their assessment of system conditions and
can influence subsequent actions to maintain the facility in a safe condition.
Fo110wing an accident, significant amounts of fission products may be present
in the reactor coolant and containment air, creating abnormally high radiation
levels throughout the fac111ty These h1gh radiaticen levels may delay the
obtaining of information from samples because people tckwng and analyzing the
samples would be exposed to high levels of radiation. In addition, the zbnormally
hich background radiation, high sample radiation, and high levels of airborne
coentemination may render 1n p1anu radiological spec;run an=1vs1s equipment
incpereble during and after en zccident.

—a
[}

g1l of the abcove problems were enccuntered. The 1icenses was not

¢ obtein and anaivze in & timely manner he rezcior ccoiant and

1 zir semples under accident conditions. The acouisition of reactor
4 containment air szmples was de1=,-_ for se.veral days while personnel
protecticn precazutions were taken. 0Once the samties were obtained,
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there were significant delays in the radfo]ogical,spectrum analysis of the
samples.” The TMI spectrum analysis equipment was inoperable because of hich
background radiation; consequently, the samples had to be packaged and flown
to a Department of Energy (DOE) laborztory for radiological analysis.

In summary, the radiation at TMI cauced by the accident delayed acquisition

o¥ information to confirm that significant core damage had occurred. Prempt
acquisition and spectrum analysis of reactor coolant samples within several
hours after the initial scram would have indicated that significant core

. Camage had occurred; perhaps with such information, earlier remedial actions
could have been taken. Similarly, analysis of an early ccntainment air . sample
would have indicated the presence of hydrogen, signif‘zant core damage, and

the possibility of a hydrogen éexplosion in the contai-mant. ' '

3. PGSITION

A design and operational review of the reactor coolant and containment atmosphere

-- _samp1ing systems shall be performed to determine the czpability of personnel

tc promptly obtain (less than 1 hour) a sample under accident conditions

without incurring a radiation exposure to any individual in excess of 2 and

18 3/4 Rems tc the whole body or extremities, respectively. Accident conditions
should assume a Regulatory Guide 1.3 or 1.4 .release of fission procducts. [f

the review indicates that personnel could not promptly and safely obtain the

" samples, additional design features or shielding should be provided to meet

the criteria.

A design and operational review of the radiological spectrum analysis facilities
shall be performed to determine the Capability to promptly quantify (less than
2 hours) quantify certain radioisotopes that are indicators of the degree of
core damage. Such radionuclides are noble gases (which indicate cladding
tfaiiure), iodines and cesiums (which indicate high fuel temperatures), and
non-volatile isotopes (which indicate fuel melting). The initial reactor
ccolant spectrum should correspond to a Regulatory Guide 1.3 or 1.4 release.
The review should also consider the effects of direct radiation from piping
.and components in the auxiliary building and possible contamination and direct
radiation from airborne effluents. " If the review indicates that the analyses
required cannot be performed in a prompt manner with existing equipment, then
design modifications or equipment procurement shall be undertaken to meet the
-criteria. '

In additicn to the radiolegical analyses, :zertain chemical analyses are necessary
for monitoring reactor conditions. Procecdures shall be provided to perform boron
nd chloride chemical analyses assuming 2 highly radiocactive initial sample
Regulatory Guide 1.3 or 1.4 scurce term}. Both analyses shall be capable of
eing completed premptly; i.e., the boron sample analysis within an hour and

ne chicride semple analysis within a shift. :
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NRR Lessons Learned Task Force
Short-Term Recommendaticns

TITLE: Imprdved In-Plzant Iodine InstrUmentation (Sectioq 2.1.8.¢c)

1..  INTRODUCTION

10 CFR Part 20 provides criteria for control of exposures c¢f individuals to
radiation in restricted areas, including airborne iodine. Since iodine cencen-
trates in the. thyroid giand, airborne concentrations must be kncwn in order to
evaluate the potential dose to the thyroid. If the.airborne jocdine concentration
is overestimated, plant personnel may be required to-perform operations functions

while using respiratory equipment, which sharply 1imits communication capability
. and may diminish personnel performance during an accicent. The purpose of

" this recommendation is to improve the accuracy of measurement of airborne
iodine concentrations within nuclear power plants.

"2. . DISCUSSION

The concentration of iodine in atmospheric air is determinec by measuring the
activity of icdine adsorbed in a carbor filter through which air has been
pumped. The charcoal filter is removec frem the air pump and ailowed to
‘ventilate to permit the noble gases to diffuse to the atmosphere. The filter

is then counted for radiocactivity contest and the remaining activity is ascribed
to iodine. This procedure is conservative; however, it is possible for sufficient
noble gas to be adsorbed in the charcozi so that the resulting iodine determina-
tion may be unduly conservative (high). This was the case at Three Mile

Island. Because the iodine concentration was greatly overestimated, plant
personnel performed their operations functions using respiratory equipment

when such use was not necessary. Actual iodine concentrations apparently were
below levels requiring such protective actions. One acceptable method to
eliminate this problem is to measure the iodine by gamma energy spectrum 1
analysis. Equipment for such measurements is commercially available.

3. POSITION )
Each licensee shall provide equipment and associated training and broceduré§ 
-for accurately determining the airborne iodine concentration throughout the

plant under accident conditians. :

.
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IMPLEMENTATION OF SHORT TERM ACTIONS RECOMMENDED
BY THE LESSONS LEARNED TASK FORCE, SECTION 2.1.8.a

"IMPROVED POST-ACCIDENT SAMPLING CAPABILITY"

PURPOSE

The ﬁrimafy purpose of implementing Improved Post:Aécident Sampling
Capability (Item 2.1.8.a) is to improve efforts to assess and control the
éourse of an accident by:

A. Providing information related to the extent of core damage that has

occurred or may be occurring during an accident;

B. Determining the types and quantities of fission products released to
_the containment in the liquid and gas phase and which may be released

to the environment;

C. Providing information to determine if there is a potential for a

hydrogen explosion in the containment.

The above information requires a capability to perform the following
analyses:
A. Radiological and chemical analysis of pressurized and unpressurized

reactor coolant liquid samples.

B. Radiological and hydrogen analysis of containment atmosphere (air)

sampies.




II. ACCEPTANCE CRITERIA

The following criteria will be used in the determination of the acceptability

of a licensee's facility to obtain the data described above:

A. Post Accident Sampling

1. The facility shall have capability to promptly obtain (in less

than 1 hour) the following samples under accident conditions:

, :
Pressurized and unpressurized rezctor coolant

“Containment atmosphere (air)

In the sampling process:

a)

b)

c)

The licensee shall have a capability to obtain representative

samples. For the reactob coolant samples, sample points

should be located in turbulent flow zones. For the contain-

ment atmosphere samp]e,'thé sample shall be taken in such
a location as to assure a representative sample. As
applicable, additional guidance is given in Regulatory

Guide 1.21, paragraph C.6, and ANSI 13.1 - 1368.

Provisions shall be made to permit containment atmosphere
sampling under both positive and negativé containment

pressure.

The licensee shall consider provisions for purging sample
lines, for reducing plateout in sample lines, minimizing

szmple loss or distortion, for the prevention of blockage



B.

Post

d)

of sample lines by loose material in £he RCS or containment,
for appropriéte disposal of the samples, for the failure

of isolation valves to the.closed position, and for passive
flow restrictfons to 1imft reactor coolant 1os$ or containment

air leak from a rupture of the sample 1fne.

If changes or modifications to thé existing sampling

“system are required in order to satisfy these criteria,

the seismic design and quality group classification of
sampling lines .and components shall conform to the classifi-
cation of the system té which each sampling line is connected.
Components and piping downstream of the second isolation
valve can be designed to quality group_D and nonseismic

Category I requirements.

Additional samp]eslsha11 be capable of being taken, as needed,
in order to acquire updated information during the course of an

accident.

Accident Sampling Analysis
The licensee's radiological spectrum analysis faci1ity (RSAF)

shall have the capability to:

a) Provide within 2 hours quantification of certain isotopes

that are indicators of the degree of core damage (i.e.,

noble gases, iodines and cesiums, and non-volatile isotopes).




b)

c)

d)

Measure the isotopes of the nuclide categories discussed
above to levels corresponding to Regulatory Guide 1.3 or

1.4 for a containment air sample. Measure the isotopes
discussed above up to levels corresponding to Regulatory 1.7
(wifh a Regulatory Guide 1.3 or 1.4 noble gas source term
dissolved in the water) for a reactor coolant sample.

Where necessary, ability to dilute samples to provide

"capability for measurement and reduction of personnel

exposure, should be provided. Sensitivity of onsite
analysis capability should be such as to permit measurement
of nuclide concentration in the range from approximately

1 uCi/gm to the upper levels indicated here.

Restrict background levels of radiation in the RSAF from
sources outside the RSAF and other sample sources inside

the RSAF such that the sample analysis will provide results
with an error of.1ess than + 100%. This can be accomplished

through the use of sufficient shielding around samples and

outside sources, and by the use of ventilation system

designs which will control the presence of airborne

radioactivity.

Maintain plant procedures which identify the analyses

required, measurement techniques and provisions for

reducing RSAF background levels.




2. The licensee shall have the following chemical analysis.

capabilities:

a)

b)

c)

d)

e)

Provide within 2 hours, quantification of hydrogen levels

in the containment atmosphere.

Provide within 1 hour, quantification of boron concentrations
of liguids.
Provide within 8 hours, quantification of chloride concentra-

tions of 1iquids.

The procedures for the chemical analyses listed above
shall consider the presence of a source term as indicated
above. Where necessary, capability for dilution or chemical

separation should be provided.

Measure the hydrogen concentration in the containment

atmosphere in the range of 0 to 10 volume percent.

Post Accident Sampling and Analyses - Personnel Exposure Criteria

It should be possible to obtain and analyze a sample (or samples)

while incurring a radiation dose to any individual that is as low as

reasonably achievable and not in excess of 3, 7-1/2 and 18-3/4 rems

to the whole body, skin or extremities, respectively. In assuring

that these limits are met, the following criteria will be used by

the sta




For shielding calculations, Regulatory Cuide 1.3 or 1.4 source
terms shall be used for sample lines carrying containment air.

For sample lines carrying reactor coolant, shielding calculations
should be based on Regu1atoryAGuide 1.7 and on a Regulatory

Guide 1.3 or 1.4 noble gas sodfce term in the coolant. Fifteen
minutes of radioactive decay may be ascumed for these calculations
for the sample room and 1 hour of radioactive decay may be

assumed for the RSAF.

Access to the sample station and to the RSAF and chemical

" analysis facility (CAF) shai] be through areas which are accessible
in post accident situations and which are provided with sufficient
shielding to assure that the radiation dose criteria of II.C

are met. If the existing sample station and RSAF at the licensees
facility do not satisfy these criteria, then additional design
features and shielding to provide access to the sample station

and RSAF shall be provided.

Operations in the sample station, handling of highly radioactive
sample from the sample station to the RSAF and CAF and handling
while working with the samplies in the RSAF and CAF(sha]] be

such that the radiation dose criteria of II.C are met. . This
shall involve the sufficient shielding of sample lines in the '
sample station and sufficient shie?ding'of personnel from the

samples and/or the dilution of samples for analysis in the’




RSAF. If the existing sampling station or RSAF at the licensee's
facility do not satisfy these criteria, then additional sampling
and/or analysis design features and additional shielding shall
be provided. Thg radioactive:sample lines in the sample station,
the samples themselves in the RSAF and CAF and other radioactive
lines in the vicinity of the sampling staiion and RSAF and CAF

shall be evaluated if additional shie}ding is necessary.

4, Plant procedures shall be provided which document sampling
operations and the handling and analysis of samples and assure
“that plant personnel afe'f011owing the approved sampling and
analysis procedures which keep radiation exposure below the
‘radiation criteria defined in II.C. As part of these procedures,
high range portable survey instruments and personnel dosimeters
.should be provided to permit rapid asseésment of high exposure

and accumulated personnel exposure.

III. INFORMATION REQUIRED

The following information shall be supplied by the licensee in order to

demonstrate that the acceptance criteria of Section II have been met:

The licensee shall describe the capability of his sampling system

and RSAF and CAF to meet the criteria of II.A. and II.B. This

description should include:




A description of the sampling system, including the P&ID's
showing the location of sample points, and the ranges of system

pressure and temperature under which samples can be obtained.

A description of the RSAF and CAF, an indication 6f the capability
to analyze for the radionuclides of Item II, hydrogen, boron

and chloride, including methods used in analyzing those samples.
Indicate the lower and upper range of'radioactivity concentrations
that can be analyzed and describe how this range satisfies the

criteria of Item II.

A description of the measures that will be instituted to ensure
that background radiation in the RSAF and CAF does not affect
the capability to obtain sample analysis data with an acceptably
small error. The description should indicate the background
sources both outside the room and inside the room, including
other samples in the RSAF and CA? and any airborne contamination

in the RSAF.

Where the existing systems do not meet the criteria given
above, a description of the additions or modifications required
to meet the criteria. ' Provide a discussion of the seismic

design criteria and quality group classification of any

modifications or changes, as appropriate.




5. A aiscussion 6f the methods to be used to determine that personnel
involved in the obtaining of samp]eé and the analysis of samples
fe;eive exposures that meet the ériteria of II.C, including the
following:

a) A ca1tulation, with bases and assumptions, of estimated
personne1‘exposures during a typical sampling and analysis
procedure, including exposures dﬁring access to the sample
station, RSAF and CAF. 1Indicate the routes which personnel
must take to reach the sample statfon and reach the RSAF
and CAF from the sample station and from the control room
for every person involved in the sampling and analysis
process. If additional shielding, revised access, or
other design changes such as an alternative on-site RSAF
and/or CAF locations are necessary to keep exposure levels

within the criteria, a discussion of this should be presented.

b) An outline of the sampling and analysis procedures that
will be used (details of the exact procedures need not be
provided). Indicate the frequency with which these procedures
are reviewed. Describe the portable instruments available

for post-accident exposure survey, and the range of these

instruments.
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Appendix H

Improved In-Plant Iodine Instrumentation Under Accident Conditions (2.1.8.¢)

Requirement
The facility shall: 1) have the capability to obtain promptly liquid and

air samples from thrbughoht the plant under accident conditions, and 2)

be able to accurately determine the iodine concentrations of these samples.

In addition, each licensee shall provide the necessary equipment and

-associated training, and procedures to perform such measurements.

Use of Portable versus Stationary Monitoring Equipment |

Effective monitoring of increasing iodine levels in the plant buildings
under accident conditions must include the use of portable instruments

for the following reasons: .

a. The physical size of the auxiliary/fuel handling building

precludes locating stationary monitoring instrumentation at all

areas where airborne jodine concentration data might be required.

b. Unanticipated isolated "hot spots” may occur in locations where

no stationary monitoring instrumentation is located.

c.  Unexpectedly high background radiation levels near stationary

monitoring instrumentation after an accident may interfere with

filter radiation readings.




d. The time required to retrieve charcoal filters after an accident
may result in high personnel exposures if these filters are

Tocated in high dose rate areas.

For these reasons, pbrtab]e instrumentation shall be available for use to

detect concentrations of jodine in areas with airborne contamination.

I1I1. Iodine Filters and Measurement Technigues

" A.

Charcoals impregnated with amines, such as TEDA, and silver zeolites
are very efficient in adsorbing all forms of iodine. These filter
media are commercially available and should be used for use in the
entrainment of airborne concentrations or radioiodine. Detectors
should have shielding to reduce background to levels acceptable for

counting the activity collected on the charcoal.

The following are short-term recommendations and shall be implemented

by the licensee by January 1, 1980.

1. The licensee shall have the capability to accurately detect the
presence of jodine in the region of interest following an
accident. This shall be accomplished by using a portable or

~ cart-mounted charcoal fj]ter jodine sampler with attached

single channel analyzer (SCA). The SCA window should be

calibrated to the 264 keV of 1311, A representative air éamp]e




shall be taken and then counted for 1211 using the SCA. This

will give an initial éstimate of_présence of iodine and can be
Qsed to determine if'respiratory}protection is required. Care
must be taken to assure that the cantﬁng system will not
saturate as a result of too much activity collected on the

charcoal.

The 1icenseé shall be capable to then remove the charcoal

filters to a low background, Tow contamfnation area for further
analysis. This "clean" area should be provided with clean
filtered air containing no.éirborne radionuclides which may
contribute to inaccuracies in analyzing the charcoal filters.
Here, the filters should first be purged of any entrahped noble
gases using nitrogen gas or clean air free of noble gases.

Once purged, the presence of iodine can be detected by counting
the charcoal cartridge for gross gamma using a GM detector or

SCA. The licensee shall have the capability to measure accurately

the iodine concentrations present on these filters.

The following spectrum analysis capability to perform a gamma energy

spectrum analysis on charcoal filters to determine what isotopes of

iodine are present. This analysis shall be performed in a low

background, low contamination area.

The licensee shall remain up to date on the state-of-the-art methods

‘cdine detection. Brockhaven Naticnal Laboratories has developed



an inoréanic adsorber which can eliminate the n§b1e Qas retention
problems associated with charcoal filteré. Although rot yet
commefcia11y available, this 5% si]vef impregnated silicon gel
adsorber is better than 90% efficient for any known species of iodine
~under all expecfed\temperature and humidity conditions. Its noble
gas adsorption effiéiency is at least 2 orders‘of magnitude smaller
than that for iodine. This high affinity for iodine with respect to
noble gases allows using this adsorber. Test results demonstrating
the effectiveness in iodine detection of thié adsorber are contained
in NUREG/CR-0314, "An Air Samp]ipg System for Evaluating the Thyroid
Dose Commitment Due to Fission Products Released from Reactor

| Containment,” C. Distenfeld and J. Klemish, Brookhaven National

Laboratories.

A11 personnel taking airborne samples and analyzing the cartridge

filters for iodine shall be adequately trained in these areas.




