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Dear Mr. Thomas:

In support of our application for renewal of our operating license
R-77, 1 have encliosed a partial response to your questions dated

January 21, 1983, Questions 5 and 10 require additional effort, and

I anticipate submittal of answers to these two questions within two

weeks.,
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Los Alamos National Laboratory
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1.¢

compliance with reactiy}ty limits and. thcrefore. for establishing these limits,

Section V-D of the Hazards Sumuary Report (HSR), Revision 2, September 23, 1983
presents an excess reactivity requirement of 2,37% delta K/K to compensate for

fuel burnup and fiesion product accumulation. This number was calculated based
on an assumed continuous 1,000 day operation at 2Mw. Core loadings at NSTF are
typically operated for six months to a year, and thus there Ls no need to

include nearly three years of operation when calculating excess reactivity
requirements. The figure of .45% delta K/K, presented in the SAR update, is

therefore more appropriate, and should be used in lieu of the original figure.

The period of reactor operation necessary to equilibriate samarium reactivity
in the NSTF reactor is exceediﬂ'lv long. It may therefore be considered a

constant when calculating or mxdsufing rqactivities for the purpose of assuring '

The "nominal period qQf operatinn“ 1mplicd by section V-F of the HSR is, therefore"

not realistic, and Ilid reference ahbuld be ignoned.
‘ § " - i .

v &y
It is requested that: ) ; |
(1) Specification 3.1.a be4chau§ed'to réa@ "the'qhuLdouﬁ'ﬁarginl’ i .
relative to the cold xenbn;free critical conditfon shall be greater than or
equal to the worth of the mﬁut r;actlve n;fety control bléde plus 0,5% delta K/K"n
(2) Specificacion 3.l.c be changed to read "the worth of 1ndiv1dua1 experiments

lhall be liml}ud aw follows:

Experiment Maximum Worth
movable + 0.3% delta K/K
unsecured t 0.6% delta K/K"

(3) The last sentence on page 8 be deleted in its entirety.

The reactivity limits of individual experiments fall within the window of safety

established by the NSTF pulse test program, which was previously authorized by
the Commission,
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6.

The submittal dated 5/8/74 included an analysis of the impact of extending
allowable fuel burnup on the postulated results of the design basis accident.
Specifically, re-calculation of tiiv fission product inventory was necessary.
The figures, as presented in the 4ay 6th, 1974 submittal are correct, and

supersede the relerenced parts of Section VII-c.

It is requested that Section 3.3...c (not 3.3.2.b) be replaced with the
following: "The outputs of the building air, stack air, and stack particulate

monitors shall be recorded on a strip chart."

A modified Table 3.1 is provided.

Already deleted as per response Lo qhestio& l1-¢, points 1 and 2. " 2
\ i ( . )

s b

A moditied page 5 to the SAR updute L;,provldcq.

Diagrams and curves are provided as requested.

it 18 our intention to install an clectro-mechanical [low velocity sensor in

the stack gxhaust line. The elecironic signal will be transmitted ro an

audible and visual alarm in the reactor control room. We antic!pate installation
'

within silxty days.

Fq (not Fg) = 4.5, The values uscd Lo caleulate a f” In the orviglnal HSR were
used with the totlowlng modificat tons:

(1) the scram scetting factor (1.05) was deleted, as it is not appropriate for
calculating a salety limit.

(2) the film correlation factor (i1.2) was also removed. This phenomenon is
incorporated in the value of "0./" in the correlation provided in Figure 6.4

of the Appendix D, Analysis to Support Safety Limits and Safety Limit Settings.
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(3) the flow distributicn factor of 1.06 was increased to 1.18 (a more
conservative value). Fq is therefore calculated as follows:

Fq = (1.02 x 1.01 x 1.18 x 1.07 x 1.08) x 2.5

Fq = 3.5

The primary water level in the rcactor tank is recorded each morning of
operation. This reading is logged. A graph of cumulative water addition is
also kept in the primary water log. There has been no evidence of any
further leakage. The abandoned primary outlet pipe can function as a
"tell-tale" drain, should the’welded ¢tlosure on this penetration begin to
leak. The other abandoned ﬁlpes séYvé‘no useful purpose.

.
An interlock has been installed on ché’primary outlet pool- isolation valve
which prevents operation. of the primury pump if tho ualve is not full open.

LI T v

' '

Irradiated fu¢l storage 18 addregsed by Section S 7.2 in the new ttChﬂ}bﬂl
specifications. In thet sectlun. there are six otlpulutluuw whi;h Limit the
atorage of fue'l outside of the reactor tank. The muximum humber of fual
assnbltgg to be stored outside ol the reactor ‘tank would be limited by these
stipulations, and a fixed number may not be calculated at this time. We
propose that Lt greater than 24 (uel assemblies (as alreudy_approde by the
NRC) are to be stored in the hot cell, criticality and shielding analyses will

be performed, and the configuracion, analyses, and .rocedures will be approved

by the Nuclear Safety Committee, as required by Stipulation b. to Sectlion 5.7.2.

Such analyses would include fuel burnup histories, and take advantage of our

experience to date in out-of-tank storage of irradiated fuel.

Currently, facilities for storiugc of fuel outside o! the reactor tank ur hot
cell do not exlst. If at a future date it is necessary to construct such a
facility, it would be constructed, approved, and operated as stipulated in
Section 5.7.2. Lacking a specific design, personnel exposures cannot be

accurately predicted; however, stipulation d., which requires that shielding
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be adequate to reduce radiation Jevels at the boundary of a storage facility to
less than 100 mr per hour, implies that the fuel storage facility would be well
within the level of common experience at NSTF. Furthermore, stipulation 8.,
which requires chf be less than or equal to .85, coupled with stipulation b.,
juiring ap: I by the Nuclear Safety Committee, would seem to assure that
o1 inadvertent criticality would be avoided. With regard to potential
ileguards considerations, any (uel storage facility would be located vitain
the containment; i.e., within the Controlled Access Area. Tne diversion of
fuel assemblies from such facilities would likely be more Jdifficult than
diverting the material from the reactpr tagk itself.,. I foresee, therefore, no
negative impact on our ;biltty to ﬁréVent or detect the diversion of Special :

Nuclear Material. f ' {1 3

i ¢ ‘ _

In the eyent of u power fallure, Lhuuifigga;ing ud{ﬁqoldu on the Pratt dampers
will open under spring load, Jnu Lhe’daMperu'wilb clgse and ueal..l The solenolds
arg, powered by the emergency generator, and tﬁu dfore wlthln approximatvly -

ten seconds we would have the Cupdblllty of reppening the ddmperu. Ithlu
unlikely, however, that we would ceupen the dampers, becausL thu residual

hydraulic pressure would be expended, and it is unlikely that we would be able

“to E;closé the dampers, should it be necessary. If, howévet. the dampers close

and are not reopened, electrical power is not required to maintain the dampers

In the closed position. One would therefore expect a slow bleed-oflt ot
contatnment afr through the filtered emergency exhaust vent. 11 the situat Lon
existe! where the dampers were open, electrical power had been Interrupted, and

alrborne contamination existed, it would be pussible to disable the powerhouse
fan and there would therefore be no fans drawing air into or out of the
containment. A slow bleeding outward of contaminated air would therefore be
possible. This, however, would not be any more significant than the bleed past
the truck door and airlock gaskets, which would also leak in the absence of
electrical power.
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Primary coolant flow rate may be controlled or changed in two different
manners. Currently we control flow by opening or partially closing the primary
coolant isolation valve situated near the discharge of the primary pump. It

is possible, and we propose to, control the flow rate in an alternative manner
ghould our new technical specifications be approved. A four-inch bypass line
which bypasses flow around the primary pump can also be used to control flow

rate. We currently maintain this bypass line in a locked shut configuration.

The maximum power level in the fissjon plate when it is in place in the thermal
column is less than 1 watt. No provisions for dissipating this power are
required other than the ambient air« flow 2nd conduction into the thermal column :

graphite.‘ Q‘ . x. s

; . )
The NSTF liqujid radwaste handllng syqfem inélﬁdes fivc tanks.  There are two
250-gallon tanks, two 600-gallun canke, ‘and one 10, OOO-gullon tank. rhey are '
burded in an open vault between L.e reactor CUntainmgnt and Aahoson Hull Uaa;e -
from various drains in the containment and, pump room travel into cither' the .
250-gallon or the 600-gallon Lanns,(sce diagram). thn the bmallar tanks fill 1
they are pumped over into the 10,000-gallon tank. When the 10 000-gallon tank
is nearly Filled, it is valved off, recirculated, aud a reprea;ntltLVe sample is
drawn for analysis. This sample is analyzed using gamma spectroscdpy against
a4 N.B.S. traceable Marinelli staundard which was purchased from New England
Nuclear. A gross beta sanmple in also drled down and counted. A further 100cc
is distilled down tor liquid scintillatlon analysis. ldent il led and
unidentified radioactivities are then compared to MPCs as established in 10 CFR 20
and the allowable volume of relcase 1s calculated, using a dilution factor of
100,000 gallons per day. This is a conservative estimate of the water [low
from the University into the Winspear Avenue trunk line. Tell-tale (ground water)
\
|
|
|

samples may be extracted from pipes inserted into the ground between the waste

tanks. This sampling is performed twice per year.
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Solid radwaste is typically collected, using recyclable containers which are
distributed throughout the Facility. These recyclable containers are usually
plastic or fiberboard drums, and are used to collect contaminated paper,

glassware, disposable cloth, etc. These containers are transferred to a

state license 'vith the Radiation Protection Department, which is across the

street in the Howe Research Building. The Radiation Protection Department
hydraulically compacts the material in the recyclable containers into 55-gallon
drums for disposal. Some materiuls are not compactable, and are loaded into
55-gallon drums directly at the NSTF. When full, these materials are also
transferrel to Howe Research Buliding, Occpsionally it is necessary to

utilize a conérete-line& 55-galion dium for more active waste. These, again, . {
are cventually Lransferrcd to How;, but tyficalLy remain within the NSTF
containment until {it 1u nearly 4 ime’ to,ship. Some activities at the NSTF

eatail handling of short-lived radio;ﬁdtope; énly ' In sych a situation,
contaminated glassware, clothinb, 516Vee, etc.tare n‘aced into a number of"

small, specially-marked radwasng containers. when these containars arecfilled, !
the material is Lransferted into a SS—gallon dyuth uhich is kept locked shut.

when this drum {s filled, it is Lransferred to a low background area, and

the material within 1is checked !or contaminatiop. i{ no contamination is found,

-

the materfal {is disposed of as non-radioactive waste.
: | 1

The Rudiation'Prutection Department (RPD) organizational chart 1s showm in |

Pigure 1. The Radiation Safety Oificer (RSO) establishes policy in consultation

with the Radiarion Safety Commit:ce (RSC) and implements procedures through the

operations of the RPD. (A copy of the RSC Constitution and By-Laws are attached.)

The RSO has the authority to imuediately discontinue any operation deemed to

constitute an undue radiologicai hazard. The RPD Manager has the responsibility

to ensure that the radiation prutection program is properly implemented on a

day-by-day tasis. The RPD Manager reports to the Campus Radiation Safety Officer.
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The technical staff (in-house titles "Senior Radiation Safety Monitor" and
"Radiation Safety Monitor") are responsible for the day-to-day operat ions of
the RPD. These would include surveys of areas in which radioactive material

or radiation-producing equipment are used, enforcing radiation protection
regulations, maintaining required records, performing instrument calibrations
and quality control of instruments, training of workers in radiation protection,
etc. Technical staff have the authority to issue written citations to users
who violate regulations. One staif member is assigned exclusively to the NSTF,
while three staff members are assigped to the Campus. Technical staff report
to the RPD Hangger.

.~ r o

The RPD's radiation protdftion prugfgm is designed to protect the health and
safety of'the menbers of the'UnLvefsicy community and the public from the
potentia%}y hermful effects ofﬁradxa;ﬁbﬁ. through mq;ntainiug both external and
internal exposures as low as'réasonably achievable. This policy is endgrsed by
the University Radiation Safcty Lummittee and by the Presidenc of the Udivetsiﬁy
through the Vice Preildent for Reaearch and Graduace Education. To enburc that
radiation exposurcs are mafntained as low as reasonably xchgevubl(‘ the RPD
perlorms periodic inspections of all use areas of rudlunctiVe waterial and
rndlatlnn-ﬂruduclng cqulpmunt for compliance with appllcublo ]l“nhvh and

regulations, i

The fixed position radlation and effluent monitors may be summarized as follows:

Monitor Detector Efficiency Range

Primary Water GM tube N 25% 10 - 10°CPM
Building Air 2 GM tubes 1.22 x 102 yc/ec/CPM 10 - 105CPM
Stack Cas 2 GM tubes 1.68 x 1077 pc/cc/CPM 10 - 10°CPM
Stack Particulate End window GM 5 x 10~13 pc/ce/CPM 10 - 10 CPM
Area 1, 2, 3 Scintillator Not applicable .1 to 100mr/hour
Bridge Scintillator Not applicable .1 to 100mr/hour

Hot Cell Scintillator Not applicable 10 to 1lOkmr/hour
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Methods and frequency of instrument calibratins and operational checks are
described by Operating Procedure No. 26. I have enclosed a copy of this OP.

A number of different dosimetry doevices are used In the NSTF personnel
monitoring program. Our primary dosimeters consist of commercially available
film badges and TLD extremity rings. (Currently provided by Radiation
Detection Corporation.) The film badges include normal and extended range
films and neutron detection is performed using NDS film, We are investigating
the necessity and effectiveness o! utilizing track-etch and other types of
neutron doaimetry. As a backup, staff nembqrs and visitors agre issued
Victoreen pocket chambers,.which are charged and read on an elegtrometer. A
limited number of sclf-reaéing pqckci c?ambérs are avallable for special
sltuationn such as hot transfers. Ihe mndintion Ptotectton Department also
has a Virtorecn Model 2810 TLD reader and a supply of ltthium fluoride whole
body and extremity dosimeters. _ : b8

' ‘ll

Film badges and rings for MOs; stu(f metbers are changud'oh'a muﬁghly basis,
However, radioisotope processors are lssued douluwtor# on a Qeekly basis.
Pocket chambers arce leak-tested and calibrated on a twice-per-year basis. All
dosimetry reports are sent directiy to the Radiation Protection Depar(mcnt.

where they are reviewed, and a copy ls then forwarded for posting to the NSTF,

Annual personnel expusure summarics for the NSIF for the last (lve years are

attached.

Summaries for quantities of liquid and gaseous waste discharges for the last
five years are attached. Solid wuste from the NSTF is processed, together with
the solid waste from the University campus. Separate records are not maintained.

The attached "Summary of Radioact ive Waste Disposal" table shows the campus waste



shipments for the past five fiscal years. The NSTF solld waste contribution

would be about ten per cent of the indicated values.

25. Attached are the definitions in the Technical Specifications, in alphabetical

order.




Table 3.1

Required Instrumentation

Min. No. Modes in which

Instrument Channel Operating Function Set Point Required
Log Count Rate + * 1 Indication/Inhibit < 2 cps;>9800 CPS Start-Up
Linear Pwr. + * 1 a Indication - All
Log Pwr + * 1 Indication - All
Period + * 1 Indication All
Pwr. Safety + % 2 Indication/Scram 1202 All
Pwr. Safety + * 1 Reverse 110% All
Manual Scram + * 5 Scram - All
D.C. Door Open + * 1 Scram DR < Full Closed All

low + * 1 Indication/Scram 68 lps Forced Conv.
Flapper Open + * 1 Scram &£ 250 kw Forced Conv.
Water Level Low * 1 Scram 6.13m Over Fuel All

" 5 o * 1 Annunciation 6.43m " " All

" "  High * 1 Annunciation 6.74m " " All
Pool Temp. + 1 Scram 520C Forced Conv.
Core Out. Temp. + 1 Annunciation 52 °C + AT Forced Conv. I
Recorders Inoperative * 3 Inhibit - Start-Up -
Conductivity + 0 Annunciation 200 K Ohms None :
EPF Valve Open  ; 0 Annunciation Valve Open None
Demin. Temp. * 0 Annunciation 43°¢C None
Suc. Valve Closed * 1 Disables Pri. Pump V¢ Full Open Forced Conv.
Servo Deviation + 1 Annunciation/XFer to + 102 Servo Cuntrol

Manual

Blade Pos. - Analog + YJof 2] Indication - All
Blade Pos. - Digital * 1 of 23 Indication - All
Nitrogen - 16 + 2 of 3) Indication - Forced Conv.
Primary Temps + 2 of 3> Indication - All
Core Delta T + 2 of 35 Indication - Forced Conv.

a - Linear power channel and any recorder may be inoperabic for short periods while operating.
* - Operability check required prior to operation.
+ - Test and/or calibration required four times/year.
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Typical Core i~ading and Control Rod Effects

The typical core loadings generally contain between 22 and 27 fuel
assemblies depending on burn-up and experimental needs. Typical measured
rod worths are as follows -

Rod # 1 1.4% delta K/K
# 2 1.5
# 3 3.0
# 4 3.4
# 5 .
Pulse 1.8
Sum of 1 to 6 12.6

Typical shutdown margins are in the order of 7 or 8% delta K/K.
Typical excess reactivity needs are as follows -

Xenon overide 1.70% delta K/K
Power defect (0-2Mw) 0.35
Burn-up 0.45
Experiments 1.50-3.00

TOTAL 4.00--5.50

Personnel and Organization

Omit the position of general manager and change the Nuclear Hazard:
Committee to Nuclear Safety Committec.

Loss_of Ventilation

Due to the loss of two beam tubes, the release of all Argon-41 to the
reactor room would result in a concentration of 4.6 x 10 10 ¢j/ce instead
of 5.7 = 1610 Ci/ec.

Ar=41 from the dry chamber (s not constdered. While product ion of
Ar=41 In the facllity Is caleculated to be 1.25mCl/min when In use, the
tacility 1s well ventilated and so no significant inventory would bLe expected
to accumulate. (Ref. Letter to NRC dated 4/15/64)

loss of Pool Water

The gross loss of all pool water should be considered the worst credible
accident. As previously stated, this would not result in loss of fuel
integrity, but would result in extremely high radiation levels within the
building. The hazard would be short term because the core could be recovered
by flooding the lower level of the containment vessel if necessary.

Maximum Start-up Accident

A re-evaluation of this accident 1s enclused in the appendix C. The

original analysis was based on crroneous rod speeds and rod worths. Also,

the assumption that the reactivity is inserted as a step does not result in
a worst case analysis.
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CORGANIL ZATIONAL CHART

SUNY/BUFFALO RADIATION FROTECTION LEPARTHMENT
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IT. ADMINISTRATIVE CURGANIZATION UF THE RADIATION SAFETY PROGRAM

STATE UNIVERSITY OF NEW YORK AT BUFFALO
RADIATION SAFETY COMMITTEE
CONSTITUTION
December 14, 1979
ARTICLE 1I: NAME

The official name of the committee shall be the "Radiation Safety
Committee"” of the State University of New York at Buffalo, hereinafter
referred to as "RSC",

ARTICLE I1It PURFUSE

The purmoses of the RSC are (i) to review and arProve pPolicies and
Frocedures Purcuant to the safe use of radiocactive materials and radiation—-
Producing esuirment; (2) to review and arerrove unusual exPreriments including
reactor modifications and the overall safety of creration of the reactors
(3) to assure comriiance of cammeus activities with arrlicable state and
tederal resulationss and (4) to carry out other duties as may he prescribed
by Ticenses, specifications and manuals.

ARTICLE Il RADIATION SAFETY OFF ICER

The campus Radiation Safety Uéficer (RSO) is an individual who 1s
“ualiflied by trainine and exreriern-e in radiolovical health to establish
and administer & radiation erotection mrosram under authorization by the
Fresident of SUNY at Buffalo and who shall serve as Director of the
Rediation Protection Demartment. The RSO shall establish molicy 1n
ronsultation with the Radiation Sefety Committee (RSC) and imPlement
*rucedures throush omrerations of the Radiation Protection Uerartment.
Ihe camrus RSU shall have the authority to immediately discontinue anv
oreration deemed to constitute an undue radiol’osical hazard.

ARTICLE Jv: MEMBERSHIP AND OFF ICERS

The Radiation Safety Committee shall consist of the full membership
of its subcommittees. the Nuclear Safety Committee and the Radioisotope
Committee and such other subcommi' tees as Provided in the BEv-Laws. The
Chairrersons and Secretaries of each subcommittes shal) serve 1n rotation
as Chairmerscn and Secretary of the RSC.

wny .

ARTICLE W MEETINGS .

4. The RSC shall meet at Jeast annually to review the activities of
the subcommittees and to take action on matters of mutual concern. I

b. Meetines mavy be cailed by the Committee Chairperson, the campus
RSO or at the request of any committee member.

-3- 5/82
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c.

.

Minutes of all meetines shal)l be distributed to al)l members.

ARTICLE VI QUUORUM

A Muorum of any meetine of the RSC shal) consist of at least five

(%) members includine the Chairrerson or his designee.
his desisnee and anovther member whose srecialized knowledeve 15 aPprorriate

to the asenda of the meetine. A suorum for consideration of matters
affectine the Nuclear Science and Technolosy Facility (NSTF) must have a
maJority of individuals present who are not members of the NSTF staf¢.

ARTICLE VII: BY-L~WS

b.
member.

committee Prior to submission to the committee for arproval.

The By—~Laws of the RSC shall include the rules of procedure.

the campus RS0 or

Fromosed amendments to the By-Laws mav be made by any committee

Prorosed amendments must be discussed at a meetine of the

amendments must be arproved by two-thirds of the members attending.

Prorosed



STATE UNIVERSITY OF NEW YURK AT BUFFALU
RADIATION SAFETY COMMITTEE
BY-LAWS

Adorted December 14, 1979
* Amended January 7, 1981

1. The Committee Chairrerson shall notify the members of the asenda
rot later than 48 hours before & resular meetine., For emersency meetinss,
the amenda shall Le i1ncluded in the meetine notice.

2. Questicn: . . ¢ the Lummitiee shall be decided by vote of the
members eresent, the concurrence o- a maJority of those present beine
reauired for arpruval except that (1) no question reauiring speclalized
knowledese shall be decided unless a member or consultant who is aualified
by trainine and experience in that field 1s present and (2) no
member who 1s a Princiral Investisator on a srpecific pProJect shall be
entitled to vote on Committee decisions relatine to that eroJect.

3. Princiral Investisators and/or consultants shall be invited to
appear before the Lommittee to discuss proposed Procedures as reauired.

4, The Nuclear Safety Committee (NSC) shall consist of a minimum of
six (&) rersons having nuclear exrerience i1ncludine the camrus RS0, the
KPD Manaver, the NSTF Directors and the NSTF Operations Managser who shall
be rermanent members of the NSC. Uther members shall rerresent a
cross~section of camPus users of the NSTF or possess exmertise arprorridte
to the purmose of the NSC. These members shall be «Prointed by the
Director of the NSTF with the arproval of the camerus RSO and with the
advice and congent of the NSC for a4 term of three (3) vears. The N
shall elect from its appointive membership a Chairrerson and a Secretary.

The NC 1s a sub-committee o+ the RSC and is autharized to act for
the RSC in all routine decisions and in those policy decisions unlikels
to have a maJor 1mpact on the cameus. The NSC has Jurisdiction over all
matters pPertaining to licensin® and revsulation of the reactor and the
N5TF. NSTF (Uperatine® Procedure 4. Jdealine with procedures tor reactor
experiments and exeerimental limitations, and Radi«tion Protection Manual,
Volume 11 shall serve as suidelines for NSC review and arrroval ot submitted
¢c«Ppariments and shall, as such, be a rart of these Br-Laws. Su9sestead
nodifications of OP 41 and Volume Il shall be subuect to review and
aprroval.

A squorum of the N5SC must have at least five (5) members present and
must have & maJority of non-NSTF members epresent. The NSC shall meet at
least twice a vear at armproximately six (&) month intervals. Items
1-3 inclusive of the RSC Brv~Laws are arplicable to NSC meetines.

5. The NSTF Operatine Committee shall consist of thae NSTF Darector,
tha NSTF QOeperations Manaser, and the RPD Manaser. Ad hoc Orperatine
committee members may be desienated by the NSTF Director. The NETF
Cperatine Committee 15 a sub-committee of the NSC and 1s authorized tu
a t for the NSC with resard to routine aspects of the NSTF oreration.

&, The Radioisotore Committee (RIC) shall consist of a4 minimum of
eioht (8) mersons havine radioisctore exrerience i1ncludine the campus RSO,

S/8<



the RPD Manamer, and a rerresentative of the Joint Radioisotore Committee
of the Affiliated Hosritals who shall be Permanent members of the RIC.
Other members shall rerresent a cross~section of campus users of radio-
isctores or Possess a4 source of e rortise arPromsriate to the PUrPuse of
the RIC. These members shall be arrointed by the campus RS0 upon advice
and consent of the RIC for a term of three (3) vears. The RIC shtall
elect from its arrointive membershir a ChairpPerson and Secretarvy. The
RIC is & sub-committee of the RSC and is authorized to act for the RSC in
41) routine decisions and in those policy decisions unlikely to have a
Mo tor imeact on the campus. The RIC has Jurisdiction over all matters
Foertaining to New York State Radicactive Materials License # 1049, The
D Radiation Frotection Manual, Volume I, dealins with the use and
dismosal of radiolsotores shall serve as a suideline for review and
arrroval of submitted experiments. As such, a copy of the Radiation
Fiotection Manual, Volume I, shal) be a Part of these By-Laus. Suegested
modifications shall be subJect to review and arproval.

A quorum of the RIC must have at least five (S) members Present and
most have a maJsority of non-RPD members present. Items 1-3 inclusive of
the RSC Br-Laws are arrlicable to RIC meetines.

7. The RPD COreratine Commitiee shall consist of the campus RSO,
the RPD Manaser, the Chairperson, and the Secretary of the RIC. Ad hoc
heratine Committes members mavy te desionated by the camerus RSO, The RPD
Ureratine Committee 1s a sub committee of the RIC and is authoraized to
act for the RIC with resard to routine aspects of RPD crerations
includine user arproval for routine arelications.

#8. The X~Kav Committee (XR.) shal)l consist ¢ a minimum of five (5)
Porsons havine experience with radiation=eroducing equ.iPrment 1ncluding
the campus RSO and the RPD Manaser who shall be rermanent members o€ the
~HC. Other members shall represent a cross—section of cameus users of
fuwidtation-,roducing eauirment or Possess @ BOUPCe Of erPertise arerorriate
tu the murrose of the XRC. These members shal)l he amrrointed bs the campus
o0 uron the advice and consent f the XKRC for a term of three () years.
The XRC snall elect ¢from its arprointive membershim a Chairperson and
Lecretarv, The XRC 13 a sub-committee of the RSC and is authurized to
art for the RSC in all routine decisions and in those molic, dJecisi10ons
unlikely to have & masor imeact on the camPus. The XRC has Jurisdictaion
over all matters rpertainine to the New York State Demartment of Health s
Lertificate of Resistration. The RFD Radiation Protection Manual, Volume
VvV, dealine® with the use of radiation-eroducing eauimrment shall serve as
a suidline for review and oreration of such eauierment. As such, a copvy of
the Radiation Frotection Manual, Volume V, shall be a Part of these Br-Laws.
Suswsested modifications shall be subJect to review and arproval,

A auorum of the XRC must have at least three (3) members Present.
Items 1-3 inclusive of the RSC Br-Laws are arrlicable to XRC meetinas.

S/e2
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PULSTAR REACTOR (R-77)

OPERATTNG PROCEDURE

Effluent and Area Monitor Systems

Introduction

The remote monitoring systen _ollécts information regarding radiation
intensity in various working argas of the containment building, as well
as detecting and measuring the radiocactive content of air and water
effluents.. All area monitor. provide "indication, measurement, and alarm
at the monitoring location, nd wlso remotely present the same informa-
tion ¢n the auxiliary rack in the control room. All effluent monitors
provide indication and visua. alarm (flashing red light) at the: '
monitoring location. They provide dndication, and both, audible and”
visual alarm on the control room auxiliary rack. Strip chart recorders
record all monitor readingg. Monthly operabilite chedks and quarterly
calibrations are performed by che' Operatioms Department personuel. " [he
" yearly calfbrations are performed by the Radiation Protection bepartnent
‘personnel. - Records fox all c.ecks and calibratiens are forwarded for
review and maintained by the Radiation Protection Department., Gopies of

‘the records are also maintained by the Opetqtdons'bepér;menf.'

Monitor Functlons : YR

A. Radiation Montitors ‘ A

" | g )

The radlat!ion monitors mcasure either the general radlatdon level in
an area and display it 1. wR/Hr or measure the activity at some
specific location and dis lay it in counts/minute. All area monitors
have both yellow and red ilarm lights. 1In all cases, the red alarm
means that some pre-dete:mined level has been exceeded. For all
monitors, the yellow alarr in the control room indicates an instrument
failure. Tlocally, the e{/iluent monitors have a normally green |ight
to indicate proper operai ion. An instrument failure is indicaced when
the local green light goes out, or the remote yellow light comes on.
Alarms are accompanied by  bell or other audible signal in the control
room. Area monitors have : local bell and red light for high alarm.
Effluent monitors have a red 1ight only. Signals can be silenced from
the eontrol room. The monitor characteristics are shown in Table 1.

B. Monitor Geometries

1. The neutron deck area monitors have their detectors located
adjacent to the indicating unit.

2. The hot cell monitor has its detector located in the cell on the

wall above the window. The ratemeter is in the hot cell service area.

e By S e L YT R Ry S e Y Al w8 N
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3. The bridge monitor detoctor is clamped to the bridge structure
just over the pool. The ratemeter is on the side of the bridge.

The primary water detector is located in a shield strapped to
the primary pipe just upstream of the primary pump. The ratemeter
is located just outside the pump room door.

A side stream of air is extracted from the stack exhaust duct

in the basement. The stream first enters the fixed filter stack
particulate monitor. #From there it goes into the stack gas
munitor and then is turned to the duct. Two ratemeters are
it ;ame area.

A side stream of air Ls drawn from the 36" building duct on the
control deck. The stream first passes through the building air
monitor and then through a fixed filter.

.

Additional Monitors

1. A scintillation arcy wonitgr. is provided for the pump room.- The
detector i{s in the pump raom and the ratemeter is just outside the
deor. This menitor docs aot have a readout fu the ‘control room.

3
‘

Act fon By Reactor Operator In Alarm Situations ' '

'
i ‘ T
A. Monitors 1, 2, 3, or 5 {Arca Monitors) . ‘
- ) 3 9 .
11 the cause cannot be lnnediately determined, nottly the ahiit
supervisor and Radiation Protectlon Department for lfovestlipatlon,
Angounce condition over intercom to warn personned in the arca.

Moniton 6 (Bridge) and L1 (Bullding Air) '
Monitor 6 oar 11.

LOW ALARM (Instrument Failure) - when the causce cannot be
fmmediatcly determined, notify shift supervisor and Radiat ion
Protection Department for investigation.

HICH ALARM - when thc¢ cnuce caanot be immediately determined,
notifv shift supervisor d the Radiation Protection Department.
Increasc the red alarm sot point to an interim high alarm oot point
equal Lo twlce the original red alarm set point.

1f the tnterim alarm set point Is reached, shut down the reactor and
evacuate the bullding according to procedure.
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Both Monitors 6 and 11

Tf the cause cannot be immediately determined to be direct radiation,
scram the reactor, actuate the evacuatlon alarm, evacuate the
facility, and notify Radiat ion Protection Department. Verify that
the Pratt dampers are closcd; back up manually if necessary.,

Monitor 7 (Primary Water)

LOW ALAKM (Instrument i lure) = notify shift supervisor and
Radiation Protection Depariment for investigation.

HIGH ALARM - notify shift supervisor and Radiation Protection
Department. If the monicor is off scale, shutdown the reactor and
secure the primary and secondary cooling systems.

Monitor 8 (Stacit Gas) .

LOW ALARM (InerQment Fa x‘ux\) - verify instrumcnt failure d01urdiuv

to the tollowing procedurer 2 -

)
b Hakt all experiments or eperatiogs thdL could lead to hipher

than normal rel@ases (o the-9lack.a. ¥

Check to see 4f the Low alarm set point. is set properly (sek
(section- IV. 846)

e
L 1

Observe count rate meter reading at the monitot.- verify below
low alarm set point. '

‘
.

Check to see il the i1low rate 18 adjusted to 5 CPM.

l
Perfomm an external pulser cheek < verlly correct response ou
count rate meter.,

Uslng an external f-y cource, posttion the souree 5o to check
the operablility ol ¢iach CM detector (sec section TV.B.3).

Notify shift supervi.or and Radiation Protection Department of
the results of the above tests.

Tnitiate repairs if necessary.

ILf repairs cannot be made, shut down the reactor until repairs
arce complete.

HIGH ALARM - notily shitf( supervisor and Radiation Protect ion Department.
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v,

F.

Monitor 9 (Stack Particulate)

LOW ALARM (Instrument Fuilure) - verify instrument failure according
to the following procedurc:

1. Halc all experiment. or operations that could lead to higher than
normal releases to the stack.

2. Check to see if the low alarm set point is set properly (see
section IV.B.6).

3. Observe count rate meter reading at the monitor - verify below
low alarm set point.

4., Perform an external pu¢ser check - verify correct response on
count rate-meter.

.

»,

5. Using an external @-, source, positjon the source so to check
‘ the operabillty-of the *GM detéctor (see section IV.B.2).

( »
6. Cheek to . seé {f UM Lube rs prpperly acn:od wlthln the tubc
‘ holder., . ;
. - ' y L
7. Check to see l[ the ftuu rate s hd!uu(ud to 5 CFM Ve |

. i ‘l
8. 1If the monitoY is s 1‘1 in low alarm,’ np:ify shift QupchLsor
and Radfiat ton Protect ion bepnrtmeht. : _ ¢

9. Initiate repairs, i/ necesgary.

10. If repairs cannot be made, shut down the reactor until tepairs
ave complete. :

HIGH ALARM = notify shi it supervisor and Radiation Protect ion
Department .,

Monthly lnstrument Operability Check
Perform in first half of the month, preferably.
A. Radiatfon Monitor.

Area Monitore 1, 2, and 3
Bridge Monitor

*ljot Cell Monitor

Pump Room Monitor

?TFTTEEE?TZBJ-ﬁ;Tﬁﬁ;lbm—tgff}ﬂ%higrszﬁqﬂetlng any of the required
checks, Iindicate on the roper form the reason such checks were not
performed. Arrange to have any checks that were not performed completed
as soon as practicable after such conditions in the Hot Cell no longer
exist.
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I. Inform the reactor uporitor that a test is in progress of the
instrument Lo be checked.

2. Use a gamma ray emitting source to check operation.

3. For each detector, position the source so that the radiation
level is equal to or greater than the high alarm set point.
Verity that an alaru condition exists at both the machine and
in the control room. Verify that the alarm threshold is
consistent with Table LI, and record on the check sheet.

4. To check the instrurwnt failure set point, raise the pointer
above the meter ind!cator. Verify that an alarm condition
e¢xlsts at both the machine and in the control room.

5. When checking the bridge monitor high alarm, ensure that
warnxng lights outside . che control deck and gamma dELk air
locks "turn on. i

6. When «hecking the hot «Jell hiéh Ievel alarm, ensure that the
hot cell door lock ‘Tunctidns. |

7. tor cach monitor, - v.r:fy Lthat the rntnmpt«r ahrees with thu
follow meter and chart recorder ln the control room.  Note 1=
the pump room monitor docs ngt have A lolIOV meter Lo the
control room. . . W

Table IV ' ' o

TOW ALARM © . HICH ALARM

MEN | TOR SET POINT SET POINT

© Neutron Meck .

#, # 0.1 mR/Hr 5 mR/Hr

Hoo Cell 1O.0 oR/Hr LOO wR/lr

Bridpe 0.1 mR/Hr 30 mR/i

Pump  Room 0.1 wk/Hr 10 mR/Hr
Ftfluent Monitors

.

Stack Particulate
Stack Gas

Building Air

Primary Water
Building Particulate
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General

Since all the new effluent monitors (just like the old ones) have

G.M. tube detectors, operability, i.e., the functioning of the system
as a whole, can be ver!iicd by observing the meter 1in question. With
the fmproved range of tlosc instruments, i.e., 10 CPM vs. 50 CPM on
the old ones, a properly cperating channel should read something even
with the rcactor shut down, as during normal periods of operation.
Long-term shutdowns, periods of weeks or months, might require a check
source to verify operabiliiLy. Any upscale deflection that can be
shown to be a response Lo radiation constitutes verification of
operability,

Alarm setpoints can not 3¢ observed with the instrument set up for
normal operation. Switciies must be manipulated for this purpose.
Normal switch positions are as follows. A small screwdriver is
necessary., S (3

2 d 1 " . oo. ol X
R s A O B WY ¢
: ' o -',,. . ' J A
Switches 1 through 4 detrormite what 1ie dieplayed on the nytcr.j.Swltchua
5 and 6 determine reset node of Low and High level alarms. Up for . |
4 . automatic reset, down fop. manual. o ol * OTh r

-..'. _j "' ' b
O

NOTE: Only one of switches 1 throhgh 4 should be "up" bi'any one time.

Switch L up with 2, 3, .nd 4 down is normal, and provides a display of
. indicated count rate. Move this switch down to "Off" prior tou closing
one of the other switches, e
. .
Switch 7 diaplays the Low alarm set point. Switeh 3" (s not connected.
Switeh 4 displays the High alarm wet point,

1. Iaform the reactor operator that a test ls in progress of the
Instrument to be checked,

2. For the stack particulate and the primary water monitors, position
an appropriate sourc: to check the operability of the detector and
high alarm at both Lic machine and in the control room,

3. The stack gas and bu. ding air have two GM deteetors connected in
parallel within the sampling tank. Position an appropriate
source to check the operabllity of each detector.  Record the
count rates for Left, Both, and Right Detcctors on the check form,

* R
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4. Make sure the high alarm set points for each monitor are

adjusted to the points specified on the card posted on the monitor.

5. To check low alarm on 211 effluent monitors, disconnect the
detector cable at the back of the instrument. This canscs the
instrument to go down scale and trip the alarm.

6. To verify or change an alarm setpoint, proceed as follows:

a) Move Switch ! down.

b) Move either switch 2 or Switch 4 up, depending on which
set point is in question. This displays the corresponding
setpoint. To change either set point, rotate the
correspondin; alarm set point potentiometer while that
alarm is displaved.

¢) Return to normal operation by pushing the alarm switch
down and the ratemeter switch up. The alarms will
trigger at wh.tg¢ver level is set in. Normal setpoint for
Low on all channels is 10 CPM. The High alarms are set
as irddicated on each mgdule on attached tape.

, ¢ . el

7. local/kemote Meter (‘.-mrdln,&t fon awd Recorder Calibration:

; procecd as aboveé (6 w) and b) to coordlnate mpters:  Remote meter
callbratlon s accomslishwd by manpual. lLluu of the Low and’ I{I,;Il
Level alarm set point potent fometlars.

a) In low mode, scet pointer at 20 C'M. Verify with a !
person. in the coutral room thay this fs'indicated, "' TF
needed, adju.t the mechanical zero on the remgte meter

and the electrical zero, potentiometer ig the throe—pgn
recorder,

i
h) In High mode, set peuinter at 10 CPM. Control vgom

f meter and recorder should read the same.  If nor, set
meter cal, with cal=pot (lett slde) to indlcate same as
local meter.  This affects the recorder o @0 Bt o ot
adiust the rophit hand pot to set the recorder. Recheck

low e,

NOTE: These adjastments are all interactive, <o they must
be recheciod antil they read as close as possible.
They shouid prove to be quite accurate. Return all
switches Lo their NORMAL position.

.
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8. Make sure the low alarm set points are adjusted to the proper
levels Indicated below:

MON1TOK LOW_ALARM
SET POILINT
Building Air 10 CcPM
Stack Gas 10 CPM
Stack Partciculate 10 cPM
Primary Watef 10 CPM
Building Pa;ticulatp , 10 CpPM

9. For each monitor, verify that the ratemeter agrees with the
follow mctef and chart.rccorgét in. the coantrol room.
10. To detertiine Stack as afd’ Building Alr background count rate,
observe the three pen cﬁakt recorder'tracings for a period of
‘ ‘tige i{n which the "oacﬁqr was shutdown. Choose an average reading
(in CPM) and post ‘this number on thé momitor chassis., 3 :
Y 2 TG
W To determine the S-uck Particulate background 'count rate,"'observe
the three pen char: recorder 'tragings ior-a period of time several'’
hours after the rcactor has been shut Yown and a new filter
fnstalled on the filter housing. Choqsb an average reading
(In CPM) and post number on the mdnitor's chassis,

Rpeview and record euch monitor's background moathly (-1'Lhe moni-
tbr's chassis, ‘

V. Quartecly Instrumeat Calibeation Procedurcs
Perform In irst half of each quarrter, preferably.
A. Radiation Monitors
Neutron Deck Monitors 1, 2, and 3.
Bridye Monitor
*Hot Cell Monitor
Pump Room Monitor

1. Inform the rcactor opcrator that a test Ls in progress of the
instrument to be checked.

2. Use a gamma ray emitting source for calibration.

*If conditions in the Ho: Cell prohibit completing any of the required
calibrations, indicate . the proper form the reason such calibrations
were not performed. Ar-unge to have any calibrations that were not
performed completed as soon as practicable after such conditions in the
Hot Cell no longer exist.
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‘5%

G‘ 3. For each detector, position the source such that the radiation
level at the detector is equal to the low calibration point.
(5 mr/hr for all monitors except Hot Cell, which 1is 10 mr/hr).

' This may be accompli. ed either by placing a calibrated ion
chamber type survey uneter as close to the detector as possible,
or by use of a calibrated source at a measured distance. Adjust
the low calibration potentiometer as required. Note - if the
background is greater than 5 mr/hr, calibrate at that level.

4. Next, position the - urce so that the radiation level is increased
to 50 mr/hr (100 mr/ar for the Hot Cell). 1I1f necessary, adjust
the high calibration notentiometer until the reading is tZOZ
of the actual exposure rate,
3. Repeat steps #3 and 74 until proper indication is reached at
each level viqhbut furcther adjustnents to the instrument 8 L
calibration potentiomeé!x. '
gt "
6. For each mon{cor, v<;“£y that the' ratemeter ‘agrees with thg. follow

meter and chart recorder fh‘the control room. - { SRR

I
! '

4. Record the £1nal tnadin;:)on thn.calibthtion form. * ¥ . ., | \

L}

-

., B. Effluent Monitors ; ' ‘ ; ' L i

' "™ * 4 ] V. f k ! d v .
‘v ~ Stack Particulate . : o bt N "y . ;
Stack Gas o ol 3 % A A '
‘ Building ALr ; e . i 2 v

Primary Water > o
Beilding Particulate :

R Sy In?orm control room that a test is in progress of the inst rument
to be checked.

2. For each monitor, remove module to Electronic Shop. Calibrate
according to procedure In manufacturer's manual (use a scaler and
G.M. tube). This procedure compensates for dead time losses
at high ecount rates.

3. For each detector, using a calibrated source in a fixed geometry,
compare the count rate of the detector tube with its initfal
count rate. Replace the detector tube when the count rate
decreases by 20 per cent.

VI. Yearly Calibration Procedure

Procedures for each of the roquired steps listed below will be kept on
file in the Radiation Protection Department office,
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VIT,

VIIL.

A. Primary Water Monitor #7

1. Verify that the G.M. tube is operating on a voltage plateau.
B. Stack Cas Monitor #8, Building Air Monitor #11

L. Verify that the G.M. tube is operating on a voltage plateau,

2. Determine detector system sensitivity by injecting a known
quantity of radioactive gas according to established procedures.

C. Stack Particulate Monitor #9

1. Verify that the G.M tube is operating on a voltage plateau.

2. Generate an effigiency Vs energy curve for beta cmitters, and
establish the detector systen sensitivity '

l‘ .

D. Provide sgnaicgvity data tv. Lhe Opezntiona Department, and post.alar.
set points on monitors aud remﬂie follow meter pdnel.

Wf . : I

Cheuka Pnllnwlnu Repalrs -~ AU LR, STIER W B :
. s . ' ‘ :

When repaiis to monitor systems jnvolve replacem.qu that may affact! | !

calibration, recalibration is required. Notify Radiatidn Protectich

‘Department (on backshift, leive message in-RPDQ mailbox) wheneber such - $

replacement, is made, to determine the appropriate_ procedures to be : "y
followed. : '

'
y
- < .

Record“Keepins

.
'

’ | ' ’
A. Malintain records of checks and callbrations as specified An section T,

B, Record all abnormal cveno or occurrences an the appropriate st ip
chart recorder,  This wousa include:
1. Releases above nworma. Lporat ing backgrounds.
2. Repairs, maintenance, caecks, or calibrations.
3. lostrument failure oo aalfunction,

4. Causes, if known, for abnormally high levels.

i

vrie s
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TABLE 1B EPFLUENT MONITORS

- ALARMS
MONITOR LOCATION SENSOR RANGE PURPOSE LOW HIGH BASIS FUNCTION *
PRIMARY PUMP GM TUBE 10-10° " PRIMARY INSTRUMENT | AS PQSTED DEPARTURE NONE
WATER ROOM CPM WATER FAILURE ’ FROM
ACTIVITY X : NORMAL
BASTS
SENSTTIVITY
BUILDING FAN 2 GM TUBES 10-10° 36" EXHAUST | INSTRUMENT | AS POSTED 2x10"%uCi/ce WITH
AIR ROOM ; CPM DUCT GAS FAILURE RESTRICTED BRIDGE
! ACTIVITY ARGON 41 MPC TRIPS
| _BASTS DAMPERS
'SENSITIVITY
i "
- r :
BUILDING FAN GM TUBE 10-102 36" EXHAUST | INSTRUMENT _FAS POSTED NONE
PARTICULATE ROOM CPM DUCT “FATLURE . '
PARTICELATE | - .
ACTIVITY . BASIS
SENSITIVITY
STACK MECHANICAL 2 GM TUBES 10-105 URDZRORCUN _1,&;‘\.;:\;;/-;‘ AS POSTED 1x1:)'6uCi/<~c NCNE
GAS EQUIPMENT CPy " EXHAUST FATLURE ARGON %1
ROOM . DiCT : EQUIVALENT
ACTIVITY _BASIS
GASEOUS SENSITIVITY
STACK MECHANICAL | GM TUBE 10-10° | UNDERGROUND -| INSTRUMENT |AS PCoTED RESTRICTED NONE
PARTICULATE |EQUIPMENT CPM EXHAUST- _|. FAILURE AREA
ROOM DUCT‘ UNIDENTIFIED
ACTIVITY BASIS GROSS B8 MPC
PARTICULATE | SENSITIVITY | (3x109 uCi/cc)
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FERFORMED 5Y

PP UENT HOLITCR

SALIBEATION O

~iN

~y

-
-
@
3
=
A

]‘
i
L |

MOWITCE TIT SCINTS SCALER P Tall FMARKS
RDICAT=D OF FILSZR
SUZLOIKT AIR .
e A . q )
'l[l\" ralll e 4
T — 1., - - - . —
- - e 1 o - i WIS Eelan . | . R " o i i - o il ot i o e
x )'|..‘.-t.l\' . cz\ -' ! . : .
- -
STACK GAS ; ,-
"
STACK PiRT. - -
| S —— r...‘._._,-ﬂJL-—.‘.-m--.-_._ S————§ SN, SIS, S GIREEAAIRRY RS .._.A.,Jh._. e, — = N S — Jl--—. e —_ e
UNIT- “o*ul2 number,
Counts- ‘“ctual reading at time c2libratior zerlormec,
TATL PIM37R- Pats out 3500 CP¥, indicatec will be very close to this,
PEMOT: TR T RPORDTR IMINTIONT 42750030 TS0 YT VADY OF THES. CALIBRAT
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OP #26 4/82
AREA MONITOR CALIBRATION CHECK
PERPURMED 3Y QUARTER
INSTRUMENTS USED DATE
SOURCE USED > ’
. - <
L]
actual mr/hr INDICATER
NEUTRON 1
NEUTRON 2 _ - ———————
r-— — 4 - - - — — 4 - — . —
NEUTROXN 3 - s
. N .
| BRIDGE —] *
PUMP ROOM '
e . I ——, e i e i e P S— SR S— - . — —e—— —
| sor ceLL : : -
| L -
| mr/hr ACTUAL is the rate in the vicinity of the detector as reéad on the meter used for the calibration.
i REMOTE MFETER AND RECORDER INDICATIONS WILL BE CH'ECKED AS PART OF THIS- CALIBRATION.
1
! = .
|
!

- ™



OP #26 L/82

Performed by

AREA AND EFFLUENT MONITOR OPERABILITY CHECK

Pnlser used

Source used

Date

UPERATING
PROPERLY

YES NO

ONSE [SSES [———

ot Cell

Puap Room

1Qk

Stack Gas

| Stack Particulate =

Bui lding Air

¥ .

Building Particulate

Primary water

S

CONTRL

VUNCTION CHECK

| lONITOR /FUNCTION

CONTROL FU .LTI

YES

ON
NO

COMMENTS

Control Deck Lighte

Bridge

Camma Deck Lights

Hot Cell Interlock

[ Cui lding Air Damper




OPERATING PROCEDURE #26

Effluent and Area Monitor Systems

/ A /%7{ B :c/z;/ —

Administration

/1) /"I ” / "'l . : .
Phidy b Cosliebry o 24 ]3i/ 50

Oéeratiols ¢ ° Date .
e

! \ \ o
0 i
. ' ’ ]

"dﬁtiiajﬁkerﬁadﬁfm‘o" “ b‘{,i[—l—w" 30 €9~ 4*-‘-—— '
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afjh
WGGESTID DRAPT FUAMAT FOR THE REPOATING OF RECORDED

- PEASOWNEL WWOLE S00Y EXPOSURES FOR CALENOAR VEAR 19 75
—— T <
Licenses Reporting (Name b Address MRC License No(s).
Siate University of New York at Buffalo
Nuclear Science and Techrnlogy Facility SNM-273, R=77
Rotary Road
Muflfa

D IF PERSONHEL MONITORING WAS NOT REQUIRED
OURING TME TEAR, CHECK THIS §OF,

OTWERMISE, COMPLETE THE FOLLOMING TABLE:

Avews] ¥hole Body Dese Mumber of Individuais
fanges ¢ (Rems) in foch Renge
N Messurably Cxpovurs 168
Mgasurgble Exposure Lgss Than 0,100 128
0,000 -- 0,230 5
| 0.2% -- 9,500 6

0.399 -- 0,750 3
0.080 -~ 1,000 3
1,000 -- 2,000 )
1990 - 2,000 '
1090 :- 4,000 :
4,000 --_$.000

2000 - $.00

§.009 - 7.000

L0098 - 9,000
1990 == .00

080 - 10,00

19,9090 -- 11,90

10009 -- 12,000

—2 1000

Tota) number of individuals reported 118 (includes

v cl v
The sbove informatioa 15 submitted for the tota! number of individuals for whos » classes)
personne) monitoring was (check one):

D wm wnder 10 CFR 20,202(a) of 10 CFR 34.33(a) during the colendsr

m Rrgyided ouring the calender :;cr.

oindividual values exactly equal to the ulu;c.swaru!ng exposure ranges shall
e repartied in the higher range.

Report prepared by: a{;(‘“ J %’7 (716)831-2826



1979

TABLE &

.

SUNYAB Personnel Externsl Radiation Exposure Summary

LT Sh e

1913

ANNUAL WHOLE BODY NUMBER OF INDIVIDUALS IN EA

| s) CAMPUS *  NSTF o IAFF ** NSTF PROCESSING |

|__No Measurable Exjosure 303 65 0
Measurable Exposure Less Than 0. 100 37 36 1
0.100 - 0.250 8 “ 0
0.250 - 0.500 0 7 0
0.500 - 0.750 1 0 0
0.750 - 1.000 0 1 1
1.000 - 2.000 b - 0 0 2
2.000 - 3.000 0 0 1
Greater than 3.000 0 0 0
TOTAL NO. OF INDIVIDUALS REPORTED 333 133 5

* Includes Students and X-ray User Accounts

** Includes Special Projects and Public Safety Accounts

TABLE 5
SUNYAB Personnel Internal Radiation Exposure Summary |9 79
| ANNUAL THYROID DOSE RANGE (Rems) NUMBER OF INDIVIDUALS IN EACH RANGE
No Megsurable Exposure 20
Measurable Exposure Less Than 0.'00 15
0.100 - 0.250 2 -
0.250 - 0.500 7
_0.500 - 0,750 5 N
0.750 - 1.000 0
1.000 - 2.000 0
2,000 - 3.000 1
| _Creater than 3.000 0
TOTAL RO. OF INDIVIDUALS REPORTED 30

- 19 -




TABIE 1 - A

Personnel ernal {ation
osure - Cal 1980
OF INDIVIDUALS IN EACH RAN
Lsotops Public
. Annual Whole Body Dose Ra NSTF oduction | Special | Safety
| (Rems ) Staff §_t_|£§___‘ Projects | Officers | Visitors | Tours
No Measurable Exposure 10 14 | 64 908 150
Mcasurable Exposure Less
than 0.100 5 1 -
'
0.100 - 0.250 8 '
0,250 - 0.500 “ 1 i
0.500 - 0.750 1 |
0.750 - 1 000 1 1 ‘
1.000 - 2.000 1 2
2.000 - 3,000
Greater than 3,000 ]
....................... ........-.......b.....--...-. R R R LR R R R O
r Total nunber of
Individuals Report 30 4 15 73 908 150
A~-6&

. —— s ——————— =

——— —— —— ——



NSTF Personnel Externa! Radiation Exmosure Summary
Calendar Year 1981

MER OF IND!VIMQ IN EACH RANGE
ANNUAL WHOLE BODY XSOTOPE PUBLXC
DOSE RANGE (REMS) NSTF PRODUCTION SPECIAL SAFETY VISITORE TOURS
STAFF STAFF PROJ OFFIC.
None measurable S 0 S 53 827 72
Measurable <0.100 “ O 3 “ 0 O
0.100 - 0,250 S 0 0 0 (] 0
0025(, - 0.500 3 1 0 0 0 (.
0.%500 - 0,750 2 2 0 0 0 0
0.750 - 1.000 1 O 0 0 ] O
1.000 - 2,000 0 1 0 0 0 O
2.000 - 3,000 0 0 0 0 0 O
2 3.000 0 0 0 0 0 0
TOTAL No. Rerorted 20 “ 8 - ¥ 4 827 721

N=xTF Fersonnel E ternal Radiation Evposure Summar s
Lalendar Year 1982

NUMBER o INDIVIDUAL S 1 T ACH RANGE
ANNLUIAL  WHULE ooy Tkt FUBRL IC
[0 RANGE (REMS) N‘(F FROLUJLT IUN SIFECTAL SAFETY
“TAFF CTAFE FRU OFFIC.,
Neone measurable 1 O 4 s
Meazurabile 0,100 - Q 7 3
. 100 0, 250 & Q 1 1
J. 250 - 0,%00 7 1 0 O
QL5000 - 0,7%0 1 C Q O
0,750 1.000 1 0 0O O
1.000 - 2,000 Q 3 O 0
2.000 = 3,000 O 0 0 (4]
3. 000 (W) 0 O O

TOTAL. No, Repoarted 17 4q 11 o9

o= R -— - ereares caveg——— ————



TABLE V
SUMMARY OF 1978 AIR RELEASES

MAX CONCENTRATION AVC ANNUAL 7 OF
TOTAL Ci  |AT POINT OF RELEASE| CONCENTRATION | PERMISSIBLE
NUCLIDE ED (uCi /ml) {uCi/ml) LIMLT *
Ro Rele
bowerhouse Stack Ar-4l | 2.09 x 102 | 6.2 x 107 2.60 x 10°° 5.5 5 1073
Building Stack Ar-4l 8.85 1.1 x 1078 2.64 x 1077 2.3 x 1072
Bui lding Stack Cs-138 6.18 x lO'zg 1.4 x 1078 7.60 x 10-10 2.1 x 1074
Ar-4l 2.4 a 9.0 x 1073 2.95 x 1078 | 6.3 x 107}
Au-198 1.25 x 10°%| 5.6 x 10-8 1.5 x 10713 1.7 x 1077
Br- 82 .90 x 1074, 8.1 x 1078 4.80 x 10712 1.0 x 10°¢
pd-109 1.40 x 1o°“‘i 4.8 x 1078 1.72 x 10742 7.4 x 1077
Cs-138 4.49 x 1o°5i 6.6 x 10°10 5,52 x 10714 1.6 x 10°8
|

* Based on Technical Specifications




. ' TABLE VI
SUMMARY OF 1978 LIQUID WASTE RETEASES

WAX_CO" LN TRATION AVG ANNUAL % OF
TOTAL Ci AT POINT OF RELEASE | CONCENTRATION | MAX PERMISSIBLE
NUCLIDE __RELEASED (uCi/ml) (uCi/ml) CONCENTRATION
Ag-110m 9.3 x 1072 1.57 x 107 5.37 x 1078 5.97 x 107
Co-58 2.3 x 107 3.69 x 107 .31 x 1078 3.28 x 107
Co-60 7.2 x 107 1x10" .19 x 1078 .19 x 1072
Cs-13% T 7.46 % 10°° 2.68 x 10719 | 8,93 x 1070
1-131 5.6 x 107 116 x 1078 3.12 x 1077 5.2 x 1073
La-140 7.9 x 10 1.68 x 1077 IR 6.57 x 10°°
Mn-54 1.3 x 107° .14 x 1078 7.26 x 10" 1.82 x 107
Sb-124 LS x 1072 1.1 x 107 8.61 x 1078 1.16 x 10°!
Unidentifled 3 -6 -7 -1
Beta 1.9 x 10 I x 10 7.5 x 10 833 x 10

TOTAL VOLIME RELEASED IN 1978: 51,822 gallons

TOTAL CURIES RELEASED IN 1978: 3.73 x 1072

L
After dilution by Sanitary Scwer

S — — . ———— — - ——— - —— - —



TABLE 6

Sumary of 1979 ALlr Releases

HAX_CONCENTRATION T oF
TOTAL Ci AT POINT OF PERMTSSTBLE
LIDE RELEASED Zugtz -1; uCi/ml LIMIT
Rout ine Relenell
Jower House Steck Ar-4l 2. % x 10° s x 1070 3.4 x 108 | 0-67
juilding Stack Ar-41 2.85 x 10} 1.4 x 1078 6.23 x 1077 | 0.075
‘ower House Stack Cs-138 | 1.25 x 10°} 1.5 x 1078 1.69 x 10~ | 0.0003
Non-Routine leluu!2
(Power House Stack)
41 (Gas) 1.09 9.24 x 1677 .47 x 10°% | 3.6 x 10!
u-198 (Particulate) 4.06 x 10°° 2.25 x 10”8 5.49 x 10722 | 5.49 x 107>
r-82 (Particulatc) 2.03 x 1074 9.18 x 10°/ L 2.75 x 1072 | 6.88 x 1072
d-109 (Perticulate) 8.71 x 1070 6.8 x 10”7 1.18 x 10712 | 5.9 x 1072

Permissible Limit Based on Technical Specifications

Fermigsible Limit Based on Maximum Permissible Concentrations

- 20 -
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/ TABLE 7
Summary of 1979 Liquid Waste Releases *
WAX_CONC.' TRATION AVC ANNUAL % OF
TOTAL Ci T POINT OF RE S CONCENTRATION MAX PERMISSIBLE
NUCLIDE RELEASED L@Eﬁ_‘&& (uCi/aml) CONCENTRATION
Na-22 1.61 x 107> 3.09 x 10°% 9.3% x 10" | 9.4 x 107
Mn-54 .67 x1077 | 157 x 107 0.7 x 10" | 24x 107
Co-58 2.47 x 102 | 2,25 x 107 L46 x 1078 | 3.6 x 107
Co-60 L1 x10? | 9.23x10°° 6.57 x10°% | 6.6 x 107
Zn-65 2.76 x 10°% | 3.83 x 10”7 .60 x 1077 | 5.3 x107
Ag-110m 2.3 x 1002 | 4.80 x 10°® L4722 0°7 | L6 x10"?
§b-122 4.12 x 107 1.63 x 1077 2.39 x 1078 3.0 x 1077
$b-124 6.9 x 107 | 9.61 x 107 6.03x 100 | s5.8x10
I-131 3.5 x 107 6.73 x 10”8 203 x 10°° | 3.4 x 107
La-140 .09 x 10°% | 1.88 x 10”7 6.% x 1001 | 9.1 x107°
Unidentified -3 .5 -8 .2
Beta 5.48 x 10 1.05 x 10 3.19 x 10 3.5 x 10

fotal Volume Released in 1979 « 24,280 gallons

Total Curies releaced in 1979 = 5. 15 x 10'2

* After Dilution in Sanitary Sewer

e e




TABIE 5 - A

Summary of NSTF Liquid Waste Releases - 1980

MAYX DAILY CONCENTRATIONS AT POINT OF umstl AVERAGE ANNUAL CONC!:ITIATXNJ
TOTAL Ci 2
NUCLIDE RELEASED uCi/ml % of MPC uCi/ml % of 5’62 ‘
Cr-51 9.16 x 107 2.42 x 1078 6.8 x 107 6.66 x 107 | L3=x107
Mn-54 3.11 = 10.3 4.81 x 10.‘ 1.2 x 10.1 2.25 x m" 5.6 x 10-‘
Co-8 8.76 x 10‘3___ 1.64 x 107 6.1 x 10" 6.35 x 10°° | 1.6 x 107’
Co-60 Loz x 102 | 2.72 x 107> 2.7 1.32 2107 | L3x107
o th 8.94 x 107 154 x 107° 5.1 x 1072 648 x10° | 22 x 107"
Ag 110m 2.05 x 1072 3.68 x 107> a1 1.49 x 2077 | L7x 1072
sb-124 1.66 x 107 3.65 x 107 5.2 2.65 x 107 | 3.8x 107’
1-131 XL x10% | 9.31 x 107 L5 272107 | 45x .
la-140 1.3 x 1072 3.28 x 10°° &72 07 9.42x10° | 1.ax10"°
Ba- 140 5.01 x 107 1.33 x 10°° 1L?7x 10" 1.63x 1007 | 4.5 21072
Unidentified . 3 5 & AT
Beta 9.89 x 10 1.5 x 10 17.3 7.17 x 10 7.9 x 10

1 After dilution by the Sanitary Sewer flow rate of 100,000 gal/day

2 Based on lONYCRR16-A, Table 4, Schedule I, Column 2, Maximum Permissible Concentrations (MPC's)

3 Obtained by dividing the total Curies released by the annual sewer volume

TOTAL VOLUME RELEASED IN 1980:

TOTAL CURIES RELEASED IN 1980:

23,027 gallons

1.38 x 107} (13.8% of Maximum Permissible Limic)



Surmary of NSTF Air Releases - 1980

NUCLIDE

MAX CONCENTRATION

AVERAGE
ANNUAL

AT POINT OF PFLEASE

CONCENTRATION

Routine Releases

Power House Stack Ar-41

wCi/ml

uCi/ml

MAX RELFASE RATE

Curies/sec

% OF

| PERMISSIBLE

LIMIT

1

MLX ANNUAL RFLEASE RATE
X OF
PERMISSIBLE

Curies/sec

1 x-10

6.51 x 1078

1.5 x 107

LIMIT

Building Stack Ar-41

.3

1.6 x 1078

-

Power House Stack Cs-138

1.15

1.7 x 1077

Fon-Routine Relecases
(Power House Stack)

£r-41 (gas)

- - -— —

Au-198 (Particulate)

.34 x 10

.26 x 1079

1

9.3 x

7.0 x

2.7 x 10”7

4

2.0 x 10°°

Br-82 (Particulate)

.00 x 10-6

1.$ =

6.3 x 1078

Pd-109 (Particulate)

.8 x 10.6

1.03 x

3 x 10°°

K-42 (Particulate)

.1 x 10

3

;2.8 M -3

3.4 x 10°°

Cu-64 (Particulate)

.4 x 10-5

4.5 x 11-8

1.3 x 1077

1 Permissible limit based

on techuical specifications




TABLE 2-A
Summary of NSTF Air Releases - 1981

-—— - -

AVE ANN., MAX.

MAX REL RATE

NUCLIDES TOTAL CONC CONC ==memrmccmcnnee crcccccceceec -
RELEASED Ci uCi/cec uCi/cc Ci/sec % Lime Ci/sec 7 Lims
Routine Releases:
Buildine Air

(Ar-41) 1.26E1 1.79€-7 7.CE~7 1.4%E~6 1.1E-2 3.8E-7 «2E-2
Stack Cas

(Ar-4}1) 2.6E2 3.64E-6 S.3E-5 1.49E-4 1.1 8.2E~6 &6.9E-1
Stack Part,

(Cs~138) 2.0E-2 2.86E-10 2.0E~9 S.67E-9 S.SE-S 4.5SE-10 7,.1E-S5

Non-Routine Releasest!
FPowerhouse Stack

N’Q‘ (...) B.SE-‘ ‘.‘9E"e ‘.9':"4 5.355' 3
Au~198(rer) 4.7E-4 6.62E-12 7.46E-7 2.11E-6 7
K~-40 (rar) 2.3€E-6 3.25E-14 1.4E-8 3.89E-8 9.1
I1-128 (ear) 1.4E-7 1.°°F-1% §.76-8 2.28E-7 2

# Permissible lxntt based on Technical Specifications,

2.7E-8 2
1.5E-11 6.
4.4E-13 |
7.4E-14 8

TABLE 3-A
Summary of NSTF Lisuid Waste Releases - 1781

- W - ——— - ———— - ————— - — - -

MAX. DAILY CONC AT
POINT OF RELEASE »

TOTAL C{ === .  emmemeeeae R -
NUCL 1 DE ISLEASED uCi/mi x MPCes uCi/m) % MPCee
H-3 ‘.335-3 7.6ZE-6 7.80E-3 4,%59E-8 4.959E-3
Na-22 J.46E-4 S5.42E-7 3.428-2 2.351E-9 <.51E-4
Cr-31 9.29E-4 2.46E-6 1.23E-9 &.73E-9 1.35E-S
Mn-54 4.11E-3 3.81E-6 9.53E-2 2.98E-8 7.45E--4
Co-58 1.C0E-2 &.51E-6 1.63E~-1 7.25E-8 1.81E-3
Co-60 2.10E-2 1.90E-S 1.90 1.52E=-7 1.52E-«
In=-6% 8.89E-4 1.29E-6 4,30E-2 &.44E-9 2.15E -4
Se~73 1.95E-4 3. 16E~7 S5.73E-3 1,41E-9 1. 9TE~%
Ae~110m 2.21E-2 2. 16E-S 2.4 1.40E~-7 1.78E~2
Sb-124 &.97E-3 6.776-6 9.67E~1 5.05E-8 T+ 21E~-3
I-13 8.35E-4 1.28E-& 2.13 6.08E-9 1.01E-2
L.-“o 3.“!-‘ 1.02"‘6 ‘o‘“-l 2067E-9 31E-4
Unident.

“'. 2.025"2 ‘¢67E'—5 19.“ ‘-‘65'-7 1 62E-l

—— - —— . —— - - — e -

® After dilution by the sanitary sewer flow rate of 100,000 /4
*% Based on 10ONYCRR1&6-A:, Table 4, Sched I, Col 2, Max Perm Conc.
#ss0btained by dividine total Ci reTeased by annual sewer flow

TOTAL VOLUME RELEASED IN 19811 34,433 gallons

TOTAL CURIES RELEASED IN'1981t 9.43E-2 (9.43% of Max Perm Limit)

RPD Annual Rerort 1981-B2 A -3

-

- ——————— e e et e ———— - -




(orrecked Dedm for (99 ~ mw 9)22(%2

State'University of New York at Buffaloe

Radiation Protection Derartment

Prosram UPSTACKS

%

NSTF ARGON-41 AND CESIUM-138 AIR RELEASES FOR 1981

POINT OF RELEASE

STACK

BUILDING STACK
AlIR GAS PARTICULATE
Nuclide Arson—-41 Arson-41 Cesium—138
Total am unt 1.1E+01 2.6E+02 3.5E-02
Maximum valuest
concentration 7.0E-07 S.4E-05 4,0€E-09
rate 1.5E-06 £~-04 1.1E-08
Timits 1.2E-02 .« 2E-02 3.0E-0S
% of limite 1.2BE-02 1.3E+0Q “.RE-Q2
Annual averase!
concentration 1.7E-07 3.7e-06 4.9e~-10
rate 3.6E-07 8 _4E-06 1.1E-09
Timite 1.2E-03 1.2E-03 3.0E-06
4 of limite 3.0E-02 7.0E-01 3.7e-02
Monitor sensitivitiest
JANUARY 1| - 1.7E-09% 3.0E-09 7.6E-13
AUCUSY 1+ - 2.5E-09 2.7E-09 7.6E-13
Additional data!?
Period included in caliculations = 3465
Number of transient relieases - (4]
Time of reactor oreration - 5411.45
Ventillation system ON N > 3733
Stack flow ratest
Buildine air B 7.65E+09
Stack (vent. ON) - 1.02E+10
Stack (shut-down) Y m 4.255009

Curies

uCi/cc
Ci/sec
Ci/sec

rercent

uCi/cc
Ci/sec
Ci/sec

percent

uCi/cc~-CFM

uCi/cc~CPM

davs

hours
hours

cc/hr
cc/hr
cc/hr

*» = Permissible Vimit based on NSTF Technical Snoclficnttons.
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CONC 4 % #

% MEC##
Z29E=D
1.995E-%
1.026-4
S.40E-4
2+ 9E~S
?.49E~3
L.22E~2
8,97E-3
S JE~Z

2. 44E'1

F’.‘ M.

5 Ztate University of New York at Buffalo
NYSDH RADICACTIVE MATERIALS LICENSE # 1051
Summary NESTF Li1guid Waste Roletse« - 1982
MAX. DAILY CONC AT
FUINT OF RFIFASE * AVE ANNUAL.
TOTAL 1 e e s e e o 8 s A 5t e 3 48 1 e e e e 2 e
MUCLIDE RELFAEED uCi/m) % HPLa& uCi/mi
H-~3 4. OIE <G 1.04E-S 1.06E-2 _.XVE-d
Na-.4 1.53E-3 4,05 & b, 73E-2 1.11E-8
Cr-51 7.04E-4 2. 95E=6 1.99E-2 S.10E~-6
Mn-54 2.98E-3 &, 0BE-G 1,928~} <. 14E-83
Lo-S8 1.4.E~2 1.90E-S 4.7%5E~-1 1.02E~7
Ca—-A0 1,31E-2 ¢ 2.03E-9 2.02 9,49E-3
Ae~110m 2.74E-2 3., 10E~-S 2.44 2,00E-7
Sb-124 8..3E-2 1.66E-5 Lo 37 &L 29E-8
1-121 4,39E-3 9.44E-6 15.7 3.1€€E~¢
Unident,
beta ».O"E 2 &.05E~S 45,0 2+ 20E=7
TuTAL VOLHhE RELEASED IN 19G2: 20, 37%
TOTAL TURIES RELEASED IN 198Z: 1.14E-1 C1 (11.4% of Max.
# After dilution by the sanitary sewer flow rate of 100,000 o/d
#% Based on 10NVLKR146-A, Table 4, Sched 1, Lol & Max

grelbtained bLv

dividins tatal

L1 released by

annual sewer

Ferm Conc.

tlow

- —

Limit)



State University of New York at Buffalo
Radiation Protection Derartment

Summary of Radicactive Waste Disrosal
Licenses 104%, 1051 and R-77

fTotal Total Numbier
Fiscal Volume Activity of
Year LoV ANM  DRY LIG Cu. ¢t Curies Shipments
157€ 473 &7 190 15 5625 I+ 378 S
1979 236 24 g 30 3027 8.38 3
1980 3€9 120 44 76 4733 3.70 4
1981 243 4 160 57 284% 3. 72 3
1982 1 30 S0 0 45¢ 0.333 1

e ————— . — PTG NI R, - ——



1.0
1.1

1.2

1.3

1.4

1.5

1‘6

1.7

Definitions

C 1 ation - A Channel Calibration is an adjustment of
the channel such that its output corresponds with acceptable
accuracy to known values of the parameter which the channel
measures. Calibration shall encompass the entire channel,
including equipment actuation, alarm, or trip and shall be deemed
to include the Channel Test,

Channel Check - A Channel Check is a qualitative verification of
acceptable performance by observation of channel behavior. This
verification where possible shall include comparison of the channel
with other independent channels or systems measuring the same
variable.

Channel Test - A Channel Test ls the introduction of a signal into
the channel to verify that it i{s operating,

Control Blade - A neutron absorbing blade used to control core
reactivity but is not magnetically coupled to its drive unit,

Control - Safety Blade - A neutron absorbing blade used to control

the reactivity of the core. A Control-Salety Blade is wagnetically
coupled to its drive unit allowing it to perform the function of a
safety device when the magnet 1s deenergized.

Experiment - An Experiment, as used herein, is any of the following:

a. An activity utilizing the reactor system or its components or
the neutrons or radiation generated therein;

b. An evaluation or test of a reactor system operational, sur-
veillance, or maintenance technique;

c. An experimental or testing activity which {s conducted within
the confinement or contaimment system of the reactor; or

d. The material content of any of the foregoing, including
structural components, encapsulation or confining boundaries,
and contained fluids or solids.

Experimental Facility - An Experimental Facility is any structure
or device which is intended to guide, orient, position, manipulate,
or otherwise facilitate a multiplicity of experiments of similar
character,

- L —————_—— . s —



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

Explosive Material - Fxplosive Material is any solid or liquid
which is categorized as a Severe, Dangerous, or Very Dangerous
Explosive Hazard in "Dangerous Properties of Industrial Materials"
by N.I. Sax, Third Ed. (1968), or is given an Identification of
Reactivity (Stability) index of 2, 3, or 4 by the National Fire
Protectisn Association in its publication 704-M, 1966, "Identifi-
cation System for Fire Hazards of Materials", also enumerated in
the "Handbook for Laboratory Safety" 2nd Ed., (1971) published by
the Chemical Rubber Co.

g;g;_§gg., - Fast Scram is a rapid reduction of the megnet holding
current of the Control Safety Blades until the blades fall by

gravity into the reactor core,

Fuel Assembly - A grouping of fuel elements which is not taken
apart during the charging and discharging of & reactor core,.

Fuel Element - The smallest structurally discrete part of a reactor
which has fuel as its principal constituent. Same as fuel pin.

Limiting Condition of Uperation (LCO) - Limiting Conditions for

Operation are the lowest functional capability or performance levels
of equipment required for safe operation of the facility.
(10 CFR 50.36)

Limiting Safety Systen Settinge (LSSS or LS3) - Limiting Safety
System Settings are {or automatic protective devices related to

those variables having significant safety lunctions. Where a
limiting safety system setting is specified for a variable on
which a safety limit has been placed, the setting shall be chosen
such that automatic protective action will correct the abnormal
situation before a safety limit is exceeded. (10 CFk 50.36)

Measured Value - The Measured Value of a process variable is the
value of the variable as indicated by a measuring channel.

Measuring Channel - A Measuring Channel {s the combination of sensor,
amplifiers, and output devices which are used for the purpose of
measuring the value of a process variable,

Vi E - A Movable Experiment {s one which may be
inserted, removed, or manipulated while the reactor is cvitical.

Operable - Operable means that a component or system is capable
of performing its intended function in its normal manner.

-~



1.18 Uperating - Operating means that a component or system is performing
its intended function in its normal manner.

1.19 Permanent Experimental Facility - Those experimental facilities
that would require considerable effort and planning to remove or
alter such as beam tubes, thermal column, etc.

1.20 Potential Reactivity Worth of an Experiment - The Potential
Reactivity Worth of an Experiment is the maximum absolute
value of the reactivity change that would occur as a result of
intended or anticipated changes or credible malfunctions that
alter equipment position or configuration.

1.21 Reactivity Limits -~ The Reactivity Limits are those limits imposed
on reactor core excess reactivity. Quantities are referenced
specifically to a cold core (80 - 100°F) with the effect of xenon
pofeoning on core activity accounted for if grea er than or equal
to 0.05% delta k/k. The reactivity worth of samarium in the core
will not be included in excess reactivity limits. The reference
core condition will be known as the cold, xenon-free critical

condition.
1.22 Reactor Operaticrns - Reactor Operation means that the control

blades installed in the core are not fully inserted, that the
console key is in the keyswitch, or manipulations are being
conducted in the pool that could affect core reactivity.

1.23 Reactor Safety Systew - The Reactor Safety System is that combination
of safety channels and associated circuitry which forms the
automati: protective system for the reactor or provides information
which requires manual protective action to be initiated.

1.24 Reactor Secured - The reactor is secured when a shutdown checklist
has been completed.

1.25 Reactor Shutdown - The reactor is considered shut down if all
control-safety blades are fully inserted, the console key is removed,
and no manipulations are being conducted in the pool that could affect
core reactivity. When the reactor is shut down, an operator must be
in the facility but not necessarily in the control room.

1.26 Readily Available on Call - "Readily Available on Call" shall mean
that the licensed senlor operator shall ensure that he is within a

reasonable driving time (1 hour) from the reactor building. The
licensed senior operator shall always keep the licensed operator
informed of where he may be contacted.



1.27 Removable Experiment - A Removable Experiment i{s any experiment,
experimental facility, or component of an experiment, other than
a permanently attached appurtenance to the reactor system, which
can reasonably be anticipated to be moved one or more times during
the life of the reactor.

1.28 Reportable Occurrence - A Reportable Occurrence is any of the
following:

a. Operation in excess of a safety limit as set ‘orth in section
213

b. Discovery of a safety system setting less conservative than the
limiting setting established in the Technical Specifications;

¢, Uperation in violation of a limiting condition for operation
established in the Technical Specifications;

d. A safety system component malfunction or other component or
system malfunction which could, or threatens to, render the

safety system incapable of performing its intended safety
functions;

e. Release of fiseion products from a failed fuel element;

f. An uncontrolled or unplanned release of radioactive material
from the restricted area of tha facility in excess ol applicable
limits;

g. An uncontrolled or unplanned release of radioactive material
which results in concentrations of radiocactive materials
within the restricted area in excess of the limits specified
in Appendix B, Table 1 of 10 CFR 20;

h. Conditions arising from natural or man-made events that
affect or threatens to affect the safe operation of the
facility; or

1. An observed inadequacy in the implementation of administrative
or procedursal controls such that the I(nadequacy causes or
threatens to cause the existence or development of an unsafe
condition in connection with the operation of the facility.

1.29 Rundown - Rundown is the automatic insertion of the Control-Safety
Blades. '
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1.30

1.31

1.32

1.33

1.36

1.35

1.36

1.37

Safety Channel - A Safety Chennel is a measuring channel in the
reactor safety system.

Safety Limit (SL) - Safety Limits are limits upon important
process variables which are found to be necessary to reasonably
protect the integrity of certain physical barriers which guard
against the uncontrolled release of radioactivity. (10 CFR 50.36)

Secured Experiment - Any experiment, experimental facility, or
component of an experiment is deemed to be Secured, or in a

secured position, 1if it is held in a stationary position relative
to the reactor by mechanical means. The restraint shall exert
sufficient force on the experiment to overcome the expected effects
of hydraulic, pneumatic, buoyant, or other forces which are normal
to the operating environment of the experiment, or by forces which
might arise as a result of credible malfunctions.

Slow Scram - Slow Scram is the shutoff of electrical power to the
units providing the magnet holding current with subsequent decay
of the magnet holding current until the blades fall by gravity
into the reactor core.

Sgatic Reactivity Worth - As used herein, the Static Reactivity
Worth of an experiment is the absolute value of the reactivity
change which is measurable by calibrated control or regulating
rod comparison methods between two defined terminal positions

or configurations of the experiment. For removable experiments,
the terminal positions are fully removed from the reactor and
fully inserted or installed ir the normal functioning or intended
position,

True Value - The True Value of a process variable is its actual
value at any instant.

Unscheduled Shutdown -~ An Unscheduled Shutdown is defined as any

unplanned shutdown of the reactor caused by actuation of the reactor
safety system, operator error, equipment malfunction, or a manual
shutdown in response to conditions which could adversely affect

safe operation, not to include shutdowns which occur during

testing or check-out operations.

Unsecured Experiment - Any experiment, experimental facility, or
component of an experiment is deemed to be Unsecured if Lt is not
and when it ig not secured as defined in 1.32 above. (Secured Experiment).




