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RAI Response

RPI Responses to RAI dated March 21, 2008

1.1 Section 1.3, General Description of the Facility. Figure 1.1 shows an overhead
trolley-type crane in the Reactor Room. However, no description is included in the

" Relicensing Report. Discussions with facility personnel indicate that this crane has not
been used for some time, and that pbwcr to it is removed at the breaker. In the event this
crane is used in the future, describe what inspections will be conducted and what controls
will be put in place for movement of loads over vital equipment. '

RPI Response — The crane in the Reactor Room is operable and will be inspected
periodically by a subcontractor to ANSI and OSHA standards. This is planned to
commence in Fall 2008. The most recent inspection was 2004. The only restrictions
judged necessary are to restrict lifting loads over the reactor tank when the reactor is
- fueled. No other lifting casualty would endanger equipment critical to reactor safety.
Crane operation is under the supervision of the duty Senior Reactor Operator who is
responsible to enforce the necessary restrictions. '

3.1 - Sections 3.3, Water Damage, and 2.4, Hydrology. The SAR indicates that the
Mohawk River flood stage has exceeded the elevation of the reactor room floor in the last
century and has repeatedly exceeded that of the reactor water storage tank pit floor.
When considering ground water entering the reactor water storage tank pit or river water
entering the reactor room, address the probability of occurrence, safety consequences,
access to the building during flooding, and contingency plans that are in place if needed.
'The issue of concern is that the fuel is maintained in a subcritical configuration and is
physically secure. ' '

- RPI Response — The facility ground floor is 2 feet above the 100-year flood level, but’
below the 500-year flood level. Facility flooding would potentially damage equipment,
but the normal secured shutdown status requires no operable equipment to ensure reactor
safety. The fuel stored in the vault is subcritical when fully flooded (see the response to

- RAI9.1), as would be the fueled core if fully flooded. There are no plans to.attempt to
remove the reactor fuel when a flood is pending since it is judged that the removal
process would be more hazardous than leaving the fuel in the safe configuration within
the facility. The facility would be guarded whenever it was vulnerable, such as if the
intrusion detection system was inoperable, to prevent unauthorized access. Further, the
absence of radioactive contamination, verified by periodic sampling, means that flooding
would not release any radioactive material. ‘

4.1 - Section 4, Reactor Description. Include a discussion of the auxiliary reactor scram
-(moderator-reflector water dump) in Chapter 4. . What are the criteria for when the
moderator dump feature is required and when it can be bypassed?

RPI Response — The following explanation of the auxiliary reactor scram will be added to
the SAR. The addition will be a paragraph at the end of Section 4.3: :

“The reactor tank is filled by pumping water from the storage tank with the Reactor Fill
Pump. Water may be drained slowly from the tank through the fill line by operating the
air-operated drain valve. See Figure 5.1. Water may be quickly drained from the reactor

Page 1



RAI Response

tank by opening the:6-inch butterfly valve.on.the fast dump:line. This valve is also air-_ -
operated and fails open on loss,of air pressure or loss of site:power. When the dump valve
is opened water rapidly drains back;into the storage tank and ensures, the reactor is
shutdown regardless of the posrtlon of the control rods. The ‘dump valve automatically
opens if a reactor scram occurs. A keyed ‘switch on the Auxrhary Control Panel, CP- 2

can overrrde thrs automatrc tr1p when allowed by operatrng procedures -

Operatrng procedures allow the, automatrc tr:rp of the dump valve to be bypassed if the
duty Senior Reactor Operator concurs,and if the reactor contains a known core. A known
core is one for which several core parameters have. been measured to verify the core
configuration is within the design envelope analyzed for casualties. A specific definition
of a known core is contamed in the Technrcal Specrfrcatrons e
4.2- Sectron 421, Reactor FueI “This sectron of the SAR states that thie SPERT (F-l)
fuel pin design was prevrously qualified by the DOE 4iid NRC: NUREG-1281; '
“Evaluation of the Qualification of SPERT Fuel for Use in Non-Power Reactors,” August
1987/ s the report on, the NRC’s evaluatlon of the’ qualrﬁcatron of your -fuel. Provrde any
information that may haved bearrng on the conclusions of NUREG- 1281 or the
surtabrlrty of your fuel dunng the perrod of the renewed lrcense ‘ ’

RPI Response The SPERT (F- l) ‘fuel prns prov1ded to RPI were determrned to be
suitable for 1ow power use by the evaluation reported in NUREG 1281. The conclusron
remains valid today since the fuel has contrnued to be used in the low power RPI reactor
The fuel is stored dry between reactor operatrons . The, typrcal reactor operation consists
of a few minutes at power levels below’ 100 waltts. After operatron the moderator is
drained from the reactor tank. The fuel p1ns are wetted for only a few hours consrderrng
time to prepare to operate, operatlng time; and timé to Secure the facility to sectire ‘the
facility. Visual 1nspectron and contamination surveys | have not shown any corroded or
otherwise defective prns Surveys of fuel’ prns show'T n, srgnrfrcant burldup of frssron o
products. Radiation medsuréments 4 few days after reactor operdtion show radratron
levels of about l mrlhrem per hour at contact ona typrcal fuel prn

Golel O
4.3 - Section 4:2:2; Control Rods. The SAR stites that the dontrol fod drives are *
designed so rods can be located anywhere in the tank. Clarify whether the 1ntended
license basis is restricted to the core arrangement descnbed in‘the SAR of assumes the
use of other control rod configurations. I the‘lattér; provide additional'discussion on the
design boundaries, safety review process and acceptance criteria for core redesigns.
Considering that information, propose Technical Specrfrcatrons (TS) that ensure
configuration controk. . - ... now o e s T,

. - r B G TR . - B .
="y iy AR B K -

RPI Response The control rod gantnes can be swrveled and extended to. change the
position of the control rods in the tank. Moving the control rods would require cuts to be
made in the lattice plates, and they have not been moved since the core was re-fueled
with LEU. Reactor physical confrguratron is 1ntentronally flexrble to allow experrments
with varyrng configurations.” ~

L B L
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The design boundaries are included in‘the Téchnical Specrficatrons These bouridaries
specify the nurnber of control rods'(four) and shutdown reactrvrty Planned dev1ation
from these constrarnts would requrre a license revrsron o : o

Part of the qualiﬁcauon process of a.core grven in the techn1cal specrficatlons isthe
measure of control rod worth to verrfy that rod worth, drop time, and shutdown margin
requirements are met. The critical loadlng procedure for an unknown core is a very
conservative: approach requiring that the reactormoderator is drained after every group of
pins is loaded (usifig the inverse multiplrcation approach) and that the excess reactrvrty is
measured after each group of pins 1is loaded ' -

ERE TN DY

4.4 Section 4.2.2, Control Rods (or Sectlon 45. 2 Reactor Core Physrcs Parameters) If
the control rods.can be withdrawn as a gang, verify that the maximum rate of reactivity
insertion due to gang control rod wrthdrawal is bounded by the requrrements of TS 3.2 3

RPI Response The bank control rod worth 1s approxrmately $2 00 over a 36” stroke for
an average drfferential worth of less than 6 cents per inch. The rod bank withdrawal rate
is' 3 inches per minute. Therefore the average reactrvrty msertron rate is.approximately
6 cents / inch * 3 inches / minute * 1 minute / 60 seconds = 0.3 cents ($0.003) per second.
The technical specifications currently require that the maximum reactivity insertion rate.
due to bank wrthdrawal be five, cents (3.05).per : second when the flux is greater than ten
times source level. ThlS would requ1re the maxrmum differential bank worth to be at .
least sixteen times greater than the average. worth whrch is not credible given the
s1nuso1dal shape of the different1al bank worth curve.. The revrsed Technical =

S pecrfrcation no longer has a limit on, control rod worth since control rod d1fferent1al
worth does not. have a role 1n the acmdent analy51s in the SAR

4.5 Section 4 2 4 Neutron Startup Source Descnbe the personnel shieldrng that ex1sts
as the neutron source is being w1thdrawn from the core. 1nto the paraffin shield:

RPI Response - The shielding present consists of the physical structure and the
accessibility limitation imposed by 1t Typlcal exposure rates at the nearest accessrble
pomtsare “ )

" Source stowed in paraffin shreld 12 mrem/hr o

’

Source exposed tank empty;, 23 mrem/hr -
.S,ourc_e exposed, tank full:. 2.3 mrem/hr;. ..

4.6 Sections 4.2.5, Core Support Structure, and 4.3, Reactor Tank. Discuss any age-
related degradation of the core support structure, the reactor tank, and piping.
Discuss any inspections that have been performed onsuch structures and systems
the results and any planned actions to correct or manage age- related degradation

RPI Response — The core support structure, piping, and reactor tank are not ‘subject to

high temperature or pressure. Therefore, age-related degradation is not expected. The:
core moderator is not radioactive, and is not heated, such that there is no major negative
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consequenée of a hypothetical moderator leak (see response:to 4.7'below). Due to the . -
low probabrhty of age—related degradatron and the low: impact of the consequences of a
moderator leak, no-inspéctions are performed to venfy the 1ntegr1ty of these 1tems '

4.7 Section 4.3, Reactor Tank. Disciiss'thelikelihood and - consequences of leaks In the

©event of a coolant leak from the reactor tank the storage tank or the assocrated
o ‘_p1prng, what provrsrons if ; any, are there to contarn the leak and prevent an
: E':uncontrolled release to unrestrrcted areas 1nclud1ng groundwater9 Is the coolant

' (-analyzed perrodrcally for radroactrylty S0 that an estlmate of any, release can be

,).documented? (Thrs question is. related to: complrance with 10 CFR 20 1501 )

. . e T _-,,4‘3_", J'" cheeg e e P - 'y

RPI Response - The refac‘tor moderatfor;is nOt"’mOnitbred’on’a periOdic baéis, But’ is always
monitored prior to release. The sensitivity of the procedure to. measure gross alpha/beta
is on the order-of a few.dpm per liter, and has not exceeded.the minimumn detectable:
activity in'memory. This.is primarily due fo the 1ow operating power level: Therefore
any leak of reactor moderator, even if it were.to rcach groundwater would not have a
measureable radrologrcal 1mpact T v Foe st

4.8 Sect1on 4. 4 Brologrcal Shreldrng Thrs sectlon ofjthe SAR 1nd1cates that the ‘
shielding is :adequate for'the power of 1 watt:-Please mdrcate typrcal radratron levelsto
'show that there is adequate shielding at the’ lréensed power of 100 watts.. ‘Describe -
controls used to ensure ALARA dunng operatlon (€ g roof access control durrng
operatron) SR -

RPI Response - Based upon radiation measurements at approximately 13 W, the
maximum anticipated dose at-the. fence line boundary at full powe‘r (100‘ W) operation

.....

areas accessrble to members of the public.. . .o - i, T

The- hrghest dose rate at an accessrble locatlon 1nsrde the reactor bu1ld1ng (]ust outs1de the
‘reactor i room door) at lOO W 18 27 mrem/hr (sum gamma and neutron)

S
|

The rev1sed Technrcal Specrfrcatron estabhshes an’ annual 1ntegrated power ‘Timit” of

2 kWH, which would limit the: maxrmum possrble dose in restrlcted areas to less than
5 rem/year and in unrestricted areas to less than’ 100 mrem/year wrthout the need for any
further area or access’ controls durrng operatron R : : SR

A

No other funct1ons such as burldrngs or grounds mamtenance are performed at the :
facility durrng reactor operatron Personnel enter the redctor room area. dur1ng operatlon
only for specrfrcally approved procedures and any new procedures would needtobe. =
reviewed for ALARA considerations before being implemented.

4.9 Section 4.5.2, Reactor Core Physics Parameters. Section 4.5.2 does 'not list any core
physics parameters. Temperature and void coefficients are found in Tables 13.2 and
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13.3. Shutdown margin is only given as a lower bound (> 0.02)in Table 13.2. Please:
provide quantitative values-for excess reactivity and shutdown margin in Chapter 4-and :
ensure that these values are.consistent with the.technical specifications. (See SAR RAI
13.5, TS RAI 1.3.V, and TS RAI 3.2 (D))

RPI Response — — Shutdown reactrvrty measurements are completed as part of the
process of qualrfymg a known core to verify that the shutdown reactivity meets technical
' specrflcatrons A typlcal known core has 10 — 30 cents of excess reactivity from control
rod travel beyond the critical posrtron The hmrt 1 '60 cents and includes the reactivity
change that may be caused by a movable' experrment if one is installed: The control rod
bank worth is approximatély $2. Therefore, known cores meet the requirement of $1
shutdown reactivity with the full four-rod bank ahd $0.70 with a stuck control rod, given
in TS 1.3 and TS 3.2, respectively. The SAR will be revised wit the next update A
revised Table 13.2is provided,with the response,to RAI 13.5 below. Ci-

5. REACTOR COOLANT SYSTEMS ST : ‘ BT
5.1 Discuss water quality requirements and the process: used to maintain: water qualrty to.
minimize corrosion and to assure adequate visibility to.safely handle fuel elements.

RPI Response ~The water used as moderator is-Schenectady city water. No chemistry -
controls are used since the wetted portions of the reactor water systems are stainless steel
and the storage tank and piping to the fill pump are the only portions of the system that
are continuously immersed. Thereactor tank is: ‘normally dry with moderator present'for
just a few hours each time the reactor is operated. A small pump: with a wound-cotton -
filter is routinely run on circulation with storage;tank water to maintain water clarity. If
clarity becomes a problem the storage.tank may be sampled to verify no detectable
activity and discharged. In practice, tank discharges are infrequent. The most recent
drscharge was November 2006 in order to prepare for replacement of the fill pump.

RS A R I

5. 2 DISCUSS the' allowable range of reactor tank water- level for reactor operatron and the
technical basis. (See TS RAI3:2.6 (B)). : : ; o

RPI Response — Operating procedures require water'level to be high ¢ndugh to immeérse
the control rod buffer pistons on the lower support plate. These pistons act as hydraulic

* shock absorbers at the end of the control rod stroke. The correspondmg reactor tank water
level is 19.5 inches. At the upper end, water level is not allowed to be more than 10
inches.above the top of the core, This corresponds.to 68 inches of waterin the reactor
tank. The basis for this upper limit is to provide an adequate. upper reflector, not.flood out
mstrument dry wells and mmrmlze the time for fast dump to reduce core reactivity.,

Most operatrons are measurements of reactor parameters when the core is fully flooded, -
that is, water level is 10 inches above the top of the upper support plate. Some =
measuréments are made with water’ Tevels below the top of the upper support plate These
are benchmark measurements to determme the crrtlcal water level, that is, the water level
for exactly criticdl when control rods are fully wrthdrawn
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5.3.Describe operating procedures, interlocks; alarms, and administrative controls that - :
exist to control:the water level in.the reactor tank-and to assure that there:is sufficient free
volume in the reactor water storage tank for a reactor.tank dump. in the event of a scram.

- RPI Response — The Startup Checklist forbids control rod movement unless reactor tank
water level is above the carrier plate, that is, at least 19.5 inches. There 1s no interlock to
fprevent rod motron at lower Water levels The same Startup Checklrst requrres frllrng the
is no alarm. Operation at some other Water level for example to determine crrtrcal water
level, is done using an experiment:procedure for the specific measurement berng made.
The Storage Tank is the normal repository for'the moderatorat the: fagility. When the
reactor is ‘prepared for operation, moderator is pumped from the Storage Tank.into the -
Reactor Tank. Thus there is- always free Volume in the Storage Tank for the water:in the
Reactor Tank. " - - 50 v b sl T e

(S L roL. BT R R AR B L .8 .
5.4 Discuss the maximum potential level of contamination that could exist in water that
collects in the sump and the likelihood and, consequence of release to the envrronment
through cracks 1n the concrete (See SAR RAI 4. 7)

RPI Response As stated 1n the response to SAR RAI 4 7 the maxrmum actrvrty in
moderator witer (grven the. detectlon limits of the avallable equrpment) isa few dpm/L,
whrch would result in minimal 1mpacts from release to the environment.,

7.1 Section 7.1, Summary Descrrptron The versron of the SAR currently under review
was submitted to the NRC in November 2002." As’ drscussed m Sectron 1.1, substantral
instrument and control (I&C) equipment upgrades were in progress at that time. To
facrlrtate the current revrew please provrd_e the followrngrnformatron

 a. Al more detarled dcscnptron of the obJectrve scope desrgn and current status of -
1nstrument system upgrade pI‘OJCCt v

RPI Response Instrumentation upgrades are complete The followrng equrpment was
replaced with equrpment of similar capability: :

Picoarmmeters for three uncompensated ion- chamber:_smeasure and-display current and
have output signals to recorders. These replace: similar equipment for instrument channels
PP2; LP1 and L.P2. The:replacement equrpment was custom manufactured by Crrcurt
Equipment Corporation to RPI specrfrcatrons B R N SR i

Paper stnp chart recorders were replaced wrth vrdeographrc recorders Three of the
vrdeographrc recorders are manufactured by Thermo Westronrcs "The fourth , 1
videographic recorder is manufactured by Honeywell “All recorders aré commerc1ally '
available equipment. One recorder contains alarm rélays that are used to 1mplement the
control'rod outmotion interlock on low startup channel counts and loss of recorder: power.
The remaining recorders do not provide any control function other than displaying .
moderator temperature and reactor neutron level as determined from the uncompensated
ion chambers and the startup channel BF3 detectors. - P PC L A R '
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The electronics to receive and processssignals from the:BF3: detectors were replaced with
like-kind, -commercially available equipment manufactured by Ortec and-Canberra. These
replacements-include high voltage power supplies, ‘counter/scalers; preamplifiers, and
discriminators.

- The objective ¢ of the 1nstrument upgrade was to replace agrng and unrelrable equrpment
with commercrally avarlable of with custom bullt ‘hardware in cases where commercrally
available equlpment was 1nadequate Another objective was to retain all prior ¢ control ‘and
interlock functrons wrth the new equtpment Both obJectrves were met

A water level detector was also procured but is'not yet-installed. The 1ntent of thrs
equipment is to display reactor tank water level-on a recorder. The future plan for the -
water level detector is to interlock the reactor fill-pump with a high level shutoff-and: : .
interlock the reactor tank immersion heaters with a low level shutoff. It is also. possrble '
that a low water level rod block could be implemented. None of these additional controls
based on tank water level affect the severrty or lrkehhood of any plant casualty

o s

b. Provrde enough 1nformatron such that the staff can evaluate the acceptabllrty of
the instrumentation and control presently installed. " If this involves digital
equipment consider NRC Regulatory Issue Summary 2002-22, “Use of EPRI/NEI

-Joint Task Force Report Guideling: on chensrn g Digital, Upgrades EPRITR-
102348, Revision 1, NEI ‘0101 A Rev1s10n of EPRI TR 102348 To Reﬂect
Changes to'the 10 CFR 50.59 Rule S

RPI Response Detarls of the currently mstalled 1nstrumentatron are provrded m the
response to questron 7. 2 below g ' e

L PR i 0y 5'. .

7.2 Section 7.2.1, Desrgn Cﬁtena "fhe mformatron presented in Sectron 721 is hmrted
to a brief, general descrrptron of the functions of the I&C systems. Expand this_
section to'describe the ‘criteria (Standards, codes and gurdehnes) that form the desrgn
bases of the I&C systems (Reference NUREG 1537 Part l Forrnat and Content
. Guide, Section 7.2).. * LS et . X .

RPI Response— The reactor operating status is monitored by two types of neutron:
detectors: BF3 detectors.are the more sensitive and show changes in reactor neutron level
when the reactor-is shutdown or beginning:a startup. Two such: detectors are installed and
are labeled Startup channels A"and B. Uncompensated ion chambers are less sensitive -
and are used as the reactor approaches operating power. levels. Three such detectors are -

- installed. Overlap is achreved by the drffertng detector sens1t1v1t1es and by the locatron of
the 1nd1vrdual detectors The arran gement ensures that two or more neutron detectors are
always able to determrne the’ neutron level in the reactor

The Startupt Instrumentatton detector: srgnals are routed through Ortec Model 142PC
preampl_rfrers ‘then Ortec-Model 390A amplifiers. The amplifiers include single channel
analyzersto separate gamma pulses from neutron pulses. A Canberra Model 3125 Dual
Voltage Power Supply provides power:to.both detectors. Processed signals are displayed
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RAI'Response

on individual Ortec Model 449-2 Log/Lrn Ratemeters The 1nstrument su1te also includes
an Ortec Model 994 Dual Counter/Timer.". T LU E N SR

Two uncompensated ion chambers comprise linear power channels LPl“a‘r’id LP2 Each is
powered from its own 300 volt battery. The detector signal is process d by a Circuit
Equipment Corporatlon Model 1718 Llnear prcoammeter These; 1nstruments have 9
ranges, from 1 x 10™"' amps to 1x10° amps and drsplay current in amps The '

current scram signal to the rod scram circuit.

One uncompensated ion chamber comprises log power channel PP2 The ion chamber is
also.powered by a 300 volt battery. and the signal is processed by a. Circuit. Equipment -
Corporation Model 1718 log plcoammeter The instrument has 1nd1catron from 1 x 107 14
amps to 1 x 107 amps. Current in amps and réactor penod mn seconds of in. decades per .
minute are displayed on the rieter face. An 1ntemal relay sends tr1p srgnals to'the rod
scram circuit and has variable setpoints for high cuirent 4nd fast penod A second relay
provides a control rod-outmotion:interlock at fast period: The period setpomts are 5
seconds for;a.scram and 15 second to block control rod: outmotion: .

These 1nstruments also have recorder output signals percent of full scale for LP1 and
LP2 and amps for PP2 b

Four v1deo graphlc recorders are mounted at the marn control console A Thermo .
Westronics Model SV-100 is used to display moderator temperature measured by.J-type
thermocouples. Two Thermo Westronics Model SV-180 recorders display LPl LP2,
PP2, SUA, or SUB, as the operator chooses. Typrcally one would drsplay the two startup
‘channels on one screen and the second’ would drsplay PP2 or'LP1 and LP2 dependrng
'upon the operatrng range A third recorder Honeywell MultrTrend Plus 1s also used and
can display any of the same ‘channels. The operator can have all three sets of e
instrumentation in view on thesé thiree re¢orders. Thé redorders also serve as data
recorders by writing.to 3 Y2 inch floppy: discs that.are then;transferred toa computer hard
drive for analysrs and storage. Data recordrng is 1ndependent of the screen view. All
srgnals sent to'the recorder are recorded Temperature on the SV 100 is recorded once per
minute. Ion chamber currents, reactor penod and BF3 counts per second are recorded
once per second.

One of the Thertno Westronrcs recorders senses low Startup channel B count rate and

implements the rod outmotion ‘interlock for thrs cond1t1on The setpornt 1s at. 2 counts per

second.

S : e b I-f BELAR

7.3 Section 7.3, Reactor Control System Provrde a more detarled d1scuss1on of
instruments provrded to mon1tor Varrous reactor system processes and varlables
Examples include, ¢ontrol rod pos1t10n indication, reactor temperature reactor tank
water level, reactor tank:water temperaturé, equipmerit status indication (egiair’

- compressot. ) and various alarms, such as reactor tank leak alarms (Reference

N}JREG 1537 Part 1, Format and Content Guide, Section 7.3).

-RPI Response Instrumentation to. monrtor reactor power level is descnbed 1
the response to question 7.2 above. '

detall 1n

\

\

\
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o ' ' RAI Response -

Other indications available in the Control Room are: ‘ ; :
Control Rod Position, 1nches wrthdrawn as well as top and bottom lights
Moderator temperature - : :

Reactor Tank water level =

. Area Monrtor (4) radlatron levels o L .

' Contmuous Air Monrtor count rate and volumetrrc air ﬂow
Rod magnetlc ‘clutch currents e
Dump valve solenoid current =
Startup source position

: iOperating’ lrghts for equipment, specrﬁcally the air compressor, immersion
'heaters reactor fill pump, agrtator motor dump valVe posrtton frll valve, and dram valve

i

The operator has alarm lrghts on the prcoammeters showmg a scram.or a rod block There
isarod block vrsual alarm for low startup channel count rate on the vrdeographlc
recorder that 1mplements that mterlock ' :

Control rod position is. derrved from optrcal encoders mechanrcally lrnked to the rod dr1ve
-gearing. The encoders transmit a series of pulsésto counters mounted on the control -
panel. The counters interpret the train of pulses to calculate and display rod position, to
0.01 inch resolution. Separate limit switches detect rod posrtron at the top and bottom
limits of rod travel. The top limit switches stop outward rod travel and illuminate a top
limit light on the control panel Rod bottom limit’ swrtches actrvate Rod Bottom lrghts on
the control panel S T A \,*w C T :

Moderator temperature is. measured at several elevatrons in the reactor tank by Type J
thermocouples Thermocouple voltage is converted to Fahrenhert degrees by circuitry in
the v1deograph1c recorders that drsplay temperature One recorder screen. dlsplays three of
the available thermocouples A second recorder d1splays one thermocouple No, provrs10n
is made tQ measure reactor temperature srn 't;rss the same as moderator temperature

Reactor Tank water level is d1splayed n-a srghtglass ‘insthe’.control rooi-

The four channels of the Area Monrtonng system dlsplay rad1at10n levels in the Control
Room, the Equrpment Hall, outs1de the Fuel Vault, and on the, Reactor Tank upper deck. .
All four channéls havé visial alefts and audrble alarms

The Continuous Air Monitor samples air,above the Reactor Tank. Actrvrty is dlsplayed n
~ the Control Room and the 1nstrument has an audrble alarm Air ﬂow is, measured by a
mechatiical gage located in the Control Room. =~

The power supply that provides direct current to the rod drive magnetic clutches displays
current to each clutch. The same power supply provrdes power to the solenoid valve that
regulates operatmg air to-the dump valve. Current to th1s solenord 1s dlsplayed at. the
power supply Power supply 1nput and output voltages are also drsplayed '

All the operatrn g lrghts are located onthe Auxiliary Control Panel, CP-2, in the Control
Room. Position of the startup-source is displayed on CP-2. Other operating lights in the
Control Room are on the Control Panel, CP-1, and indicate Shutdown activated'and
Scram initiated. Shutdown is an operating mode that drives all rods inward at the normal
operating speed It is an interlock in that Shutdown mode overrides an outward mot1on
command. The Scram light indicates when a scram has occurred.
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7.4 Section 7.3, Reactor. Contol System. Figure 7.1 shows four ion ¢hamber inputs.
Section-7.4 states that there are three.. Clarify the apparent dlscrepancy and mdlcate the
location of the detectors relative to the core. - -

RPI Response —The:block diagram is~.outdate'd. Three ion chambers are-in use and they
are described in responses-to'questions 7.1 and 7:3 above:. All three‘ion ¢hamibers are on
the perimeter of the core at:approximately-the midplané of the fuel. PP2;‘connected to the
‘log picoammeter is located:between Rod 5 and Rod 7. See Figure 4:1..LP1.and LP2 are
connected to llnear p1coammeters are located near. Rod 4 and Rod 3 respectlvely

,‘__
'

7.4 SCCthIl 7 6 Control Console and Dlsplay Instruments Prov1de a more detalled
discussion of the instruments, controls, and 1ndlcatlons provided on the main control
console

I T S PO D
N A [ o - .-

RP1 RespOnse — The main control panel is known as CP-1.:Electrical poweér for CP-1- - -
comes from the building lighting panel. CP-1 displays include the position of the four
control rods,,lncludmw l1ghts indication rods at the ;top.or rods at the, bottom. The shim
switch for the control rods s, located on the, same section of panel as the rod position
indicators. Each rod also has a sw1tch to select control to the rod shim switch. All or any
one of the rods may be selected Th‘us rods.may be moved in any comb1natlon des1red
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An adjacent section of CP-1 contains the keylock switch to energize the panel, a keylock
switch to energize; the scram circuit, a switch-to select shutdown mode, a switch to-
energize recorders, and.a-scram switch. Indicating lights are associated with the shutdown
switch and the scram switch. This section is shown.at the right side.of the photo above. -

A third section of CP-1-contains selsyn dials forcontrol;rod:position. This section is
inactive since the 400 Hz:-MG set that provided power for the selsyn units was removed.
Above the operating:control.are the electronics:for:the neutron detectors. Above that row
of instruments are: three of the v1deograph1c recorders.- A, separate vertical section of CP-1
contains the Area Radiation Monitoring displays and-the fourth.videographic recorder.

- The only operating controls on CP-1 are for control rod motion, including the manual
scram. Control of; other pumps, heaters and.valyesiare on: CP-2 the. auxrhary control
panel el RIS TR SHLRF FYRRR WOVELIN LD S YRS S AU O P i .

7.6 Section 7.7, Radiation Monitoring System. An alarm setpoint for the CAM is
spe01f1ed please relate the setpoifit to the radiolegical impact:. -+ .. ! T

. (o Beob o, o
N P '.. R TR R A b v,-)‘ ‘- -’. BT L AN o [ LR

RPI Response The purpose of the CAM {5 to monrtor for partrculate act1v1ty in the
reactor room ‘as a‘marker of p0531ble fiel element farlure rather than for rad1010g1cal
protectron purposes The- fiiter collects f1ssron products whrch are detected by the (JM
detector, so the precisé radiological 1mpact is 1ndeterrn1nate dependmg upon the S
collectron t1me and the degree of equrhbqumrpresent - -

+

1nformat10n 1s‘prov1ded to address each of the apphcable iterns listed i in Sections 8.1 and
8.2 of NUREG 1537, Part 1 Specrfrc requests 1nclude -

b. From the"verbal response dunng the sité visit, it appears that a loss of normal AC
power will result in a loss of all lighting in the facility (with'no emergency lighting
provrded) the' frre detection system, and the area radiation monitoring systems. If this is -
the case, a JllStlflCElthIl should be provrded in the SAR tos suppor’t this des1gn

.3‘ 3 T

C. HOW« instir: ] _fntatron and c ,,trol c1rcu1ts are’ protected from electromagnetrc
1nterference that may be generated by the electrical power system;
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RPI Response — The normal electrical power system consists. of 60-hertz, 480-volt, .
three-phase power from the utility grid. The incoming service line is rated at 200 amps.
The 480 volt supply directly powers:. the fill pump, air compressor, immersion heaters,
building crane; agitator motor and ‘a building air conditioner. A 30 kva transformer
reduces;incoming voltage to 120 volts.and:feeds a:lighting panel. The lighting panel
powers the rod drive motors, source drive motor, lighting circuits-and - wall outlets, the
two control panels:CP-1 and CP-2, and the facility:boiler house. Ihstrumentation and
recorders are powered from standard 120 volt outlets. The rod'drive‘motors-and the
‘source drive motor are the only three-phase loads on the lighting panel.

Facility power usage is highest when preparing for operation due to operating the 2 .. -
horsepower fill pump to transfer water.into the Reactor Tank from the ‘Storage Tank. The
2 horsepower air compressor cycles periodically during;startup preparations and ‘duri‘ng
reactor operations. Unless the immersion heaters are in use, power consumption is very
low durmg operat1on The four rod drrve motors are rated at 1/20 horsepower and few
other loads are in use durmg operatton When operated the i immersion heaters draw 36
krlowatts and the 2 horsepower agltator is operated to keep the moderator temperature
uniform. This is by far the largest load needed for reactor operatron and isused
infrequently. Immersron heaters are operated for experlments that requrre a change of
watcr temperature, for example, measurement of the moderator temperature coefficient of
reactivity. Building capacity exceeds the demands.

All building:wiring was installed to codes applicable at:the time of installation. No
known deviations are present. Repairs:to. component failures are made withnew
components. New motor starters:were installed.for the fill pump, agitator, air compressor,
immersion heaters, source drive motor and the rod drive motors in 2006. These are
commercially available General Electric motor:starters: The ;main: eircuit breaker panel
and the hghtrng panel were both replaced. in f2006 alsouc s e s :

No backup power is available for the fac111ty y'power outage wrll 1mmed1ately cause a

reactor scram due to loss of power to the rod drive electromagnetlc clutches. Loss of site

power also deenergizes the solenoid that holds the dump valve shut. These actions place

the reactor in the normal securé Shutdown‘condition —rods scramméd and moderator

drained from the reactor tank. Since the RCF does not generate appreciable fission .

products during operatron there is no decay heat’ load to drssrpate Ina secure shutdown
cond1tron there are no’ d1scharges of any matenal from the fac111ty

AN TR R

Emergency procedures for loss of s1te power requrre the operator toT remove keys from
the reactor control panel, CP-1, and. turn, off instrumentation to prevent power surge "/
damage if power recovery is erratic. These actions will maintain the secure shutdown
condition when poweris restored. .. 0o : : :

Emergency lighting for sdfé egress is 1nstalled in‘the approprrate areas (1nsta11atron
completed: June 2008) Battery powered ﬂashlrghts are also avarlable T e

Loss of power also dlsables all’ momtonng systems at the fac1hty such as frre detectron
and bulldmg security. In this situation standard procedure requires continuous, on-site
surve1llance normally provided by RPI Public Safety. . ' .. ;

Instrumentatron cabhng is shielded to protect from electromagnetrc 1nterference
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9. AUXILIARY SYSTEMS

9.1 Sectron 9 2 Handlrng and Storage of Reactor Fuel Th1s sectron references a
constraint from the design basis for:the fuel vault which places a limit of 15 fuel pins per’
tube in the vault! -Section 1.3:states. that the vault.has ‘short tubes forithe former fuel
design and long tubesfor the current fuel design. Is it possible to place the current fuel in
the short tubes-or more than- 15 fuel pins in-a tube? If erther or both are possrble please
discuss the consequences: of such an accrdent et , .

(AP RUUREEEOPA AP R

RPI Response -Both are possible “The: consequences of placing a pin in a short tube are
trivial. The pins will'simply extend beyond the end of the tube Otherwrse the tubes are

3

- structurallyidentical to-the:long tubes. © "7 s vt

Consequences of overloadmg the tubes (more than the lrmrt of 15 per tube) are non “trivial
only in'the event of a massive fidod'in whrch the entrre vault is mundated Recent Monte
Carlo analys1s usrng MCNP [Ref] assumed that that the vault was an 1nf1n1te array of fuel
storage tubes, completely ﬂooded w1th ‘watef.’ The analysrs showed that the 1 maximum
reactivity in the arrangement was reached at 53 prns The maxrmum 1nf1n1te .
multrplrcatron factor kmf, Was less than 0 6900 compared to the 15 pin case where kmf'~ _
0.6100. e : o
9.2 Section 9.2, Handling and Storage of Reactor-Fuel. SAR Section 9.2 and TS Section
5.6 describe the storage of spent fuel and the surveillance requirements and frequency for
fuel 1nventory Is thrs surveillance a TS requrrement and 1f not Justrfy why 1t is not“’

R TR TR SN LS VO L WU S AL EPT E :
RPI Response Inventory requrrements are derived from the government ownershrp of -
the fuel and our requirement to report invéiitory annually to the- Nuclear Materials *
Management and Safeguards System (NMMSS) It is not a.necessary Technical
Specrfrcatlon requrrement T AV

EET S | P ’ R T e

- 10. EXPERIMENTAL EACILITIES AND UTILIZATION

10.1 You may not have experrmental facrhtres such as those l1sted in NUREG 1537 (Part
1), Section 10.2, however, the second paragraph on page 10-2, concemmg critical, ’
facilities, is applicable. In add1t1on the paragraph just before Sectron 10 1 and other parts
of this chapter of- NUREG-1537 (Part'1), includiig the AppendrCes 10 l and 10 2 s
concernlng experrmental utrlrzatron are also applrcable ) E

From the list of experrments descrrbed in Sectron 1.6 of the SAR it would appear that
experiments performed.at the RCE are limited to the measurement of reactor ¢ - - .
characteristics (rod position measurements subcrrtrcal multrphcatlon measurements

etc.). However, during the site visit reactor use was characterized as “...used for
demonstrations about 95% of the time. Pefrodrcally gold foils are actrvated but only to a
level that does not require the foils to be placed in lead pigs for transport. (Core flux i rs
not high enough to hrghly activate the foils). All expenments are reviewed by N SRB
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Discuss your experimental program, including information which more.fully describes-
the types of experiments performed and the facilities, apparatus or equipment used to.
perform them. In addition, describe the process for experiment approval and oversrght
Please use the references mentroned above for guidance. SR

RPI Response Currently, the prlmary tisé of the reactor is to support the Critical *
Reactor Laboratory class and perform demonstratlons Demonstratl_ons consrst of one of
laboratory as part of a familiarization tour. Thesé are RPI students who may take the '
formal laboratory course in a subsequent semester. Demonstrations may ‘also be arranged
for students from other universities, although that has not occurred in the past several
years. The difference between'a demonstration and the formal lab course'is in the work
expected of the students. The lab course requrres formal reports and more actlve student '
’partrcrpatron in data recordmg and analysrs -

:,:h“ -
R N

The typrcal menu of expemments is provrded below : )

Source range channel calibration (BF3 detectors) :
.. Fuel. Pin Addition - Approach to Critical usmg Inverse Subcrmcal Multlplrcatlon '
Plots,. . . ., . i
Exact Bank Critical Rod Pos1t1on and Excess Reactrvrty Measurement
Bank dnd Individual Control Rod WOrth Measurement o
" Medsurement of Individial Fuel Pin’ Worths
“Isothermial Moderator Temperature Coeffrcrent of React1v1ty, s
Vord Coefficient of Reactivity, S
~'"B:Coefficient.of ReaCtivity,  : i ie.; s * i i
Interior/Exterior Radiation, Survey. atPower Beese el
Axial and Radial Power.Mapping,;-.v - wift o o, oo
Power Calibration using Gold Forls e L e 0

These are pre-approved experiments and are documented in the MANE-4440 Laboratory
Manual. . No equipment or facilities.outside iof the:RCF-are required for thése:
experiments. The RCF has gamma-spectroscopy equipment;used to analyze the gold.
foils and perform gamma-ray scanning of pins, boron-impregnated.tape and polystyrene
material are used for the boron and void coefficient studles and electnc immersion
heaters are used for the. moderator.density coefflcrent R

Additionil expenments Havé been conducted 2 g , TLD ch1p actlvatlons and others are
plannéd. In‘all'céses, the operatmg procedures are followed dependmg on whether the”
. new conf1g11rat10n is'a “known’"or “unk‘nown” core. T

Additional tests planned include criticality benchmark testing of partially- -reflected core
confrguratlons (using Zircaloy, silicon carbrde,,concrete aluminum, steel, etc),and-
Borobond L L i e e e

All new proposed expenments and procedures are revrewed by the NSRB; 'in accordance
w1th Sectron 6.4 of the TS b TR

il
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{

10.2' Section 10-states. that new experiments:that:raise a USQ will be reviewed by the -
NSRB:. Note that under.10:CER Part 50.59 this will require a license amendment. Please
resubmit wording forthe referenced paragraph 1ncorporatmg the current wordrng of
1OCFR Part 50.59. . e T B L S LR NS

RPI Response RPI wrll modlfy Sectron .10 of the SAR to read “All new experrments or
approved by the Nuclear Safety Revrew Board n, accordance with Section 6. 3 of the
Technical. Specrfrcatrons ”10 CFR 50 59 wrll be consulted to determrne is a lrcense -
amendment is requrred T o :

11. RADIATION PROTECTION PROGRAM AND WASTE MANAGEMENT

11.1 Section 1L.1. 5 Radratron Exposure and Dos1metry Drscuss typrcal dose rates o
throughout the RCF during reactor operation, fuel handhng operatrons and shutdown so
as to give a perspective of the radiation- environment. Ll C

RPI Response - Dose rates at the RCF during reactor operatrons at full power are
discussed in fesponse to SAR RAI 4:8.: This is an-extrere case-for the facrlrty, since
typical operatrng power | levels are far lower than the full lrcense power

After reactor shutdown the maxrmum dose rate m the facrhty 1s at the posrtron on the
deck above the reactor tank where dose rates range from about 5 mR/hr shortly after
shutdown to about 0.3 mR/hour well past shutdown Dose rates qurckly drop to near
background a few meters from the reactor tank.

TR S TS .
Specific surveys have not been conducted during fuel handling procedures. However, the
quarterly accumulated dose measurement during a recent quarter where a full core unload
and reload was performed revealed that no staff member exceeded the mrmmum
detectable dose of 10 mrem for the quarter. .~1i- 77 # ¢« s

‘ > = E T L S P AR e o

11. 2 Section' ll L 5 Radiation Exposure and Desimetry. Please provide information -
indicating that the radiation:levels at the site boundary are within the regulatory lrmrts
durrng and after reactor’ operatron chon B LU

i . ,.-'. L TEE T 1[ S i X 3 .
RPI Response Envrronrnental monitors at'the sites boundary are subject to-a minimum °
detectable. quarterly dose of 10 mrem, and have rarely been shown,to exceed this.value. .
Envrronmental monitoring results are reported in the annual operatmg report and are .
consrstently shown to be well below regulatory lrmrts See also the [response to SAR RAI
4.8. o o .
11.3 S"eCtion 11.1.7, Environmental Monitoring: It is'stated that S mretn/yt has been -
measured at site boundary and 15 mrem/yr at the exclusion area boundary above that: *
measured at the GE facility more than 1.6 km away. The staff is reading this.as:
5 mrem/yr above background at the site boundary and 15 mrem/yr above background at
the exclusion area boundary with the background taken at the General Electric Company
Guard Station. During the site visit it was stated that this was old information and that
recent results reported in the annual effluent report for the RCF indicate no detectible

t
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radiation at either the site boundary or the-exclusion:area boundary. First, if there is more
recent and accurate environmental monitoring data available, please. provide an update *
for section 11.1.7 of:your SAR; otherwise discuss-how you:satisfy the requirements of 10
CFR 20:1:101(d);and verify that you meet the requirements of 10: CFR20:1301(a)(2).-
Second, clarify the discrepancy between the above statements and TS-5.1:and TS 5.2 -
which indicate that the:exclusion area:boundary and-the site boundary are, both defined by
the outer fence surrounding the reactor building. ’ S e

RPI Response - The origin of the environmental monitofing;values stated is unclear, as
those values are below the minimum detectable dose for current or previously available
environmental monitoring devrces used at the facility. The current:environmental -
monitoring dati is. reported in.SAR, RAI 11. 2 Addrtronal drscussron is. provrded w1th the
responsetoSARRAI48 T LI T AT P R S

Compliance with 10°CFT 20.1101(d) is.demonstrated.through annual review using the
COMPLY code and conservative assumptions regarding Ar-41 generation in the target
room.. Compliance with 10 CFR 20. 1\301(a)(2) is demonstrated by the values reported in
responsetoSARRAI48 I B S N . »

T he references in TS 5 1 and 5 2 are correct and the SAR wrll be updated to reﬂect them

12 CONDUCT OF OPERATION S (INCLUDES TS SECTION 6 ADMINISTRATIVE
'CONTROLS) - S TN L I B RS

10 CFR 50.36 contains the regulations for technical speciﬁcations. 10 CFR 50.36(b)
states that the TS will be derived from the analysis and evaluation included in. the safety -
analysis report. However, SAR Section 12 is quite brief and in many sections just refers
to the TS, which is reverse from the.intent-of: the: régulations. . Please resubmit Section 12
of your SAR, addressing: each of thei issues. 1dent1f1ed and questrons raised in the e
followngAIs R T ,»'v:_: e G ;

RPI Response Chapter 12 has been rewntten

12. 1 SAR Sectron 12 1 Orgamzatron and TS Sectron 6 1 Organrzatron NUREG 1537
and ANSI/ANS-15.1-1990, “The Development of Technical Specifications for Research
Reactors,” provide. guidance on the organizational structure: ‘The guidance notes that -
there should be a multi-level organization chart in the SAR and a description of the
relationships with the line.organization. The SAR'and TS contain such descriptions and
charts, however, the:charts and titles are not completely consistent, €.g:, it-appears-that .
the operations supervisor, reactor supervisor,.and: supervisor of critical facility. and.:
radiation safety officer may be one and the same. "Please clanfy and make terms agree
between the SAR and TS descnptrons and the Frgures S

RPI Response ‘See the revrsed Chapter 12 and Techmcal Speaﬁcatrons
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12.2° SAR Section 12.1, Organization, and TS:Section 6.1, Organization.. ANSI/ANS-
15.1-1990, defines the responsibilities of the Lével 1 Management position as responsible '
for the reactor facility’s licenses or-charter:(i.e.,- Unit o Organizational Head). .Verify -
that the RCP Diréctor has-authority and responsibility:and speaks for RPI in all matters
concerning Licensé CX-22. - As-an example, decommissioning: funding is required by 10
CFR 50.75 (e)(1)and typically the Level: 1/ Manager has authonty to provrde the frnancral
assurance required by the regulations. :

RPI' Response See the revrsed Chapter 12 I T S
12, 3 SAR: Sectron ‘12 1 @rgamzatron and TS Sectron 6 1 Organrzatron The

organization:illustrated in Figure'12.1 of the SAR:is different than that in Flgure Al of ‘

the TS. Please resolve those differences and justify the structure. - .. - S

- RPI Response See the revrsed Chapter 12 and Techmcal Specrfrcatrons LI
12.4 SAR Sectlon 12 1 Organrzatron and TS Sectron 6 1 Organrzatlon TS 6.2 states.
that the Nuclear Safety Review Board (NSRB) advises the Facility-Director, TS 6.2.2 (a)
states that the Chairman of the NSRB is approved by the Facility Director, and the SAR
Section 12.2 has NSRB audit reports going to the Facility Director, whereas SAR Figure
12.1 and TS Figure 6.1 show the NSRB reporting to the Operations Supervisor. Clarify
the relationship between the Facility Directorand-the NSRB such that independence.of -
the review and audit function of the NSRB is assured. The ANSVANS-15.1-1990 and -
NUREG 1537 provrde gurdance that may be helpful

- AT
' RPI Response = See the rev&sed Chapter 12 B

::'IH LA L . S T ‘

12. 5 Sectron 12 1 3 Staffrng, and TS Sectron 6il: 3 Staffrng ANSI/ANS 15 1- 1990
provides definitions:of reactor:secured and reactor shutdown:” TheTS provide:similar
definitions for “reactor shutdown,” (TS 1.3.0), and “secured shutdown” (TS 1.3:U): The
TS only specify the minimum staffing when the reactor is not shut down. Thus, the TS
do not specify the required staffing when the réactor is'shut down; but not secured:shut *-
down. Propose a TS that specifies the rmnrmum staff requrred when the reactor 1s shut
down, but riot secured shutdown I P AP N 1

Lo

RPI Response See the revrsed Chapter 12 and Technrcal Specrflcatlons ce

12:6: Sectlon 12 1 3, Staffrng, and TS Sectron 6 1 3 Staffmg ANS 15 1- 1990 e
recomimends for'the SRO to be capable of gétting te'the reactorfacility within a-
reasonable time (e:g., 30 'minutes): The proposed TS:1.3:P defines “Readily-Available on
© Call, used in TS-6.1.3(a) (3) as-within.30-miles ‘0r 60-minutes: The. ex1st1ng TS 1.3.P
defines, “Readily Available on Call,” as 15 miles or-30 minutes. Please justifythat'60
minutes is an acceptable response time for the SRO readrly avallable on call.

RPI Response — The ANS Standard gives 30 minutes as'an example not even a
recommendation. For RPI, the 30 minute or 15 miles has been an unnecessary burden at
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3

times, and-no such prompt response is judged to be necessary: Phone contact is adequate’
for immediate assistance while a second operator arrival up to.an hour later is judged
adequate response time. The available péersonnel can place the reactorin secure shutdown
in about one minute and wait for arrival of another senior reactor operator. Emergency -
assistance for fire, injury or security issues is.a few. minutes away and provided by
Schenectady civil.authorities or-local ambulance services: RPI.Campus response such as:
Public Safety or radiological assistance is about 45 minutes away. The requirement is
changed.to 60 minutes and 25 miles. See the revised Chapter 12 and Technrcal
Specifications. : o . TS

12. 7 Section 12.1.4, 'Selection and Trarnrng of Personnel and TS Sectron 6.1. 4, Selectlon
and Training of Personnel. The TS cites ANSI/ANS 15.4-1977 rather than the more
recent version, 1988. Please update thrs reference if possible, otherwise: d1scuss the

" reason for not updatrng o S -

- RPI Response The reference has been: updated

12.8 Sectron 2. L. 4 Selectron and Tra1n1ng of Personnel and TS Sectron 6 1.4, Selectron
and Tra1n1ng of Personnel. Discuss. how your tra1n1ng program meets the requirements of
10 CFR Part 19.

RPF Response — All staff receive tra1n1ng as partrcrpants in the RPI Radlatron Safety
Program, which inclides initial training and refresher training at least annually. The

" training program is in accordance with the New ‘York State Department of Health
regulations (State Sanitary Code Part 16), since that'is authority which licenses RPI's use
of radioactive materials, and which are at least as restrictive'as the 10 CFR provisions.

12.9: Section- 12.1.5; Radiation: Saféty. 10°CFR 20. 1101 requrres that each licenseé shall
develop,’document, and inmplenient a radiation protectlon program. The'NRC staff must _
have adequate information about your radiation protection program to be reasonably
assured that it meets the requirements of 10 CFR 20. NUREG-1537 and Section 6.3 of
ANS-15.1-1990 recommend a TS on Radiation Safety and ANSI/ANS-15.11-1993,
“Radiatiofi Protection at Research Reactor Facrlrtres provrdes gurdance Currently the
brief descriptions of the radlatron safety organrzatron in the’ SAR and TS are not _
coordinatéd and do not use the same terms, The Radratron Safety functron 1s not mcluded
on Figure A.1 of the TS. “Ini F1gure 12.1°0of the SAR ‘the Drrector Offrce of Radratron
and Nuclear Safety is connected to5 levels of the organrzatron wrthout any descnptron of
chain of command; repottmg, coordrnatron etc. The health phys1c1st of the TS is not
meéntioned in the SAR; s0'it is'not clear Where the person resides within the organrzatron
There is no commithient to ANSI/ANS-15.11 or ‘mention of : an ALARA program in the
TS. In addrtron there is no drscussron of how and when the radratron safety staff

issues.
10 CFR 20. 1101(b) requires an ALARA program ‘Who is respons1ble for. the ALARA

and radiation safety programs“7 ‘When the RCF is in use, is there' a person responsrble for
radratlon safety present at the facrlrty or on call” If on call, does the SRO have sufftcrent
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training in-radiation safety to perform those:duties until assistance arrives? SAR Sect1on'
12.1.5 suggests that RCF staff have resporsibility for rad1at1on safety and the campus '
support is only avallable for occasmnal assrstance RS .
Please add dlscussron in the SAR to addres‘s the aboVe questions and issues. As 3
appropriate, propose TSs and suppomng baSes ‘that reference dlscussron 1n the SAR c

RPI Response The radratron safety program for the reactor is under the purvrew of the'

RPI Office of Radiation and Nuclear Safety (ORNS) part of the Environment, Health
and Safety Department as part of a radloactlve materlals hcense 1ssued by | the New York
State Department of’ Health a

The revised Chapter- 12 and Teohnlcal Specrfrcatlons have ¢orrected the orgamzauonal
chart and harmonized the terminology related to the radiation safety prograri. '

The ALARA program is part of the campus radiation safety program, and is.described in
the campus Radiation Safety Manual. The Radiation and Nuclear Safety Commrttee is
responsible for reviewing the program-and ensunng that’ radlologrcal operatrons on
campus, including at the reactor facility, remam ALARA. ’ .

During regular operatlon the SRO 1s responsrble for normal radlatlon safety tasks such
as the examples provrded in 12. 1 5 A dedrcated member of ORNS need not-be present at
the facrhty for these types of measurements ORNS is.always on call to respond to-
emergency srtuatlons and the.Radiation Safety. Officer prov1des overs1ght assrstanCe

and support for the radrologrcal aspects of facrhty operations. . '

A new section 12. 3.3 has been added to- the SAR d1scuss1ng the inclusion of radiation
protectlon procedures in the campus Radlatron Safety Manual See the. rev1sed SAR
Chapter ]_2 RV T B S TR t‘ AN o oL .

SO

12.10 Section 12 2, Rev1ew and Audlt Act1v1t1es and TS Sectlon 6 2 1, Compos1t1on and
Quahﬁcatlon ANS 15.1- 1990 states that members and altemates of the review/audit -
committee should’ be appomted by and report to Level 1 management the level above the
individual responsrble for fac1l1ty operatlon NUREG 1537 states that members should
be appornted by the highest level of upper management, However, this does not appear -

to be the case in the SAR, the’ TS and the Organlzatlonal Charts, Frgures 12.1 of the SAR.
and A.1 of the TS. Pleasé discuss and provide assurance that the. NSRB is 1ndependent of
the' drrect management of the fac111ty Propose TSs and SAR bases as necessary.to
address th1s 1ssue (see also 12 2 above) e

RPI Resp'ons"e = Sée the revised Chapter' 12

12.11 Section 12.2, Review and Audit Activities, and TS 6.2. 3 Rev1ew and Approval
Funétion: NUREG 1537 suggests that the TS should explicitly, state that the NSRB. .
addresses thé review function of 10 CFR 50.59. Neither the SAR nor TS explicitly
mentions this functron Dunng the site visit, the licensee noted that the NSRB does
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perform thrs revrew functron Drscuss how the: 10 CFR 50:59. process is 1mplemented at.
RPI Response Th1s questron is addressed in TS 6.4. 1. Thrs paragraph has been
amended to state that the review functlon of the NSRB is pursuant to 10 CFR 50.59.

12 12 Sectlon 12 2, Rev1ew and Aud1t Act1v1t1es and TS 6 2 4 Audrt Functron ey
- NUREG-1537 and ANSI/ANS-15.1-1990 note areas that should be addressed by the
Audit Function. Items listed there, but:not'explicitly included:in the SAR or TS audit -
function, are: TS conformante, the.physical seeurity plan, requalification training
program, emergency plan,-and radiation protectlon program. Provide assurance that these
'areas are part of the aud1t function of the NSRB R

RPI Response The TS has been amended to ensure that these areas are addressed as part
of the NSRB audit function: . | - : S

12.13 Section 12.3, Procedures and TS Section 6.3, Procedures. ANSI/ANS-15.1-1990
lists the activities.that should:be addressed by written, procedures. Provide justification
for not including personnel radiation protectron procedures, including ALLARA during
normal operations per ANSI/ANS 15.11- 1993 and admlmstratrve controls for operations
and experrments 1n TS 6 K R R P . » g
" RPI Response - Srnce thev RCF ?has adopted; the campus radiation safety program as its
radiation safety program, the radiation; protection procedures are administered under the
structure established by the radioactive materials license with the New York-State .
Department-of Health. As such, the procedures are. incorporated by reference.and not
included specifically i in- Section12.3. However, we,agree that “Radiation Protection™ .
should appear in the, bulleted hst in sectron 12 3; See the, revrsed Chapter 12. -

12.14 Section 12.3, Procedures and TS Sectlon 6 3 Procedures 10 CFR 50 36(c)(5)
requires administrative- TS. NUREG-1537.and ANSI/ANS-15.1-1990,.Section 6.4,
provides guidance for meeting the requirements for review and approval of procedures.
The SAR and TS do not discuss -how. facility operations. and management prepare;
review,-and approve the. procedures.. Discuss your, review, and. approval process to
-provide assurance that there is adequate andependence R R B N TR

K T L N A T

RPI Response See the revrsed Chapter 12 e “ o

12. 15 TS Sectron 6 4 Expenment Rev1ew and Approval Reword th1s TS utllrzrng the
termrnology of the present version, of 10 CFR 50. 59 e I

§
<4

RPL Response See the rev1sed Techmcal Specrflcatron

12.16 TS Sectron 6.4, Experrment Revrew and Approval Regulatory GUldC 2 2
“Development of Technical Specifications for experiments in Research Reactors ”. 1973,
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provides guidance in meeting the requirements of 10.CFR 50.34(b)(4) and 10 CFR’
50.36(b) with respect to the experimental program. Provide adequate discussion and-
propose TSs as necessary to allow the NRC staff to assess the rrsk to the health and safety
of the pubhc from the operatron of your facrhty o R : o

RPI Response The proposed changes to TS 6. 4 and the descrrptlon of the expenmental
program are proV1ded in response to SAR RAIs 10 1 10 2 & 12 15 R

12.17 Sectron 12 4 Requrred Actrons and TS 6. 5 Requrred Actrons The regulatron 10
CFR 50.36(c)(5) requires administrative TS. ANSI/ANS-15:1-1990 provides guidance -
and the RPI TS define actions: to'be taken in case of a reportable occurrence; the actions
include "reactor conditions shall be return&d to:normal or the reactor shall be shut down."
NUREG-1537 Chapter 14, App. 14.1, Section 6.6.2 states that the TS should establish in
advance specific ¢riteria.for the two alternative actions; return to normal and shutdown
(an example is given in the reference). Discuss the criteria used at RCF and propose TS
‘changes as necessary

RPI Response “The’ TS has been amended to requrre that the reactor be shut down in the
event of any reportable occurrence R ,_ TEEE A :
12.18 Section 12. 5 Reports and TS 6 6 1, Operatmg Reports' The! apphcable
regulations include 10 CFR-50.36(c)(5)&(7). ANSI/ANS-15.1-1990 Section 6.7.1
suggests a list of those items for inclusion in the annual operating report. The TS -
includes these with the exception of major preventrve ‘maintenance and a summary of’
exposures over-25% of allowable for-visitors.: ANSI/ANS-15.1-1990 also calls for a .
summary of envrronmental surveys performéd outside the facility, but-the TS only lrsts
TLD dose rate readrngs Are-there other environmental résults:that should:be 1ncluded‘7
Also TS 6.6:1(a)(5)and (&)‘corréctly cited 10 CFR'50:59, but “(a)™ and “(b)” e
respectrvely, should be dropped from the 10 CFR 50. 59 crtatrons

RPI Response See the revrsed Chapter 12 and Technrcal Specrfrcatrons

12.19 Sectron 12.5, Reports and TS 6 6 2 Non-Routrne Reports ANSI/ANS 15. 1- -
1990, Section-6.7.2, specifies-a 30-day report for permanent:changes in‘the Level 1/ or 2
facility organization, but the TS include this as ai‘annual report: 10 CFR 50.36(c)(7) and
the guidance in NUREG-1537 Chapter 14, App. 14.1, Section 6.7.2, Special Reports,
states that the telephone reports should be made to the NRE Opetations Center and the
regional staff. Written reports fall under 10 CFR 50.36(c)(5) and should be submitted as
specified in' 10 €FR 50:4. Propose TS to require a 30-day reportmotifying the NRC of
permanent changes in the Level 1 or 2 facility organization.' Propose changes to the TS
so that all written reports are subrmtted as specrﬁed in the frrst paragraph of TS 6 6

RPI Response — The Technrcal S pecrfrcatrons already state that all written reports shall
be subm1tted accordlng to the first paragraph of TS 6.6. ‘ ‘
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12:20° Section '12.6, Records, and TS .6.7,-Operating Records: The applicable regulation’

includes 1Q CER-50:36(c)(5):: The following:records specified in ANSI/ANS-15.1-1990

should be added to.the TS-listing: fuel receipts (5 years),.approved changes to-operating

procedures. (5 years), NSRB:audit reports (5 years); training'records of ‘Certified :

operations personnel (one certification cycle), radiation exposure for-visitors:(life of-
facility). :

RPT Response — See the revised Chapter 12 andiTechnical Specifications.

13. ACCIDENT ANALYS IS L e

. - TR TR L I R TR
TR I A I O 2R Sr IS R L P M

13.1° Section 13:1.5, Mishandhng or Malfunction of Fuel Section , istates that L
removmg multiple fuél'pins from the 1nterior sectrons of the core can result i s1gn1f1cant
react1v1ty addition, beyond the exces‘s reactrvrty limit of 60 cents set in the Technical
Specrflcations ”' Please prov1de Justiflcatlon in Sectlon 13 1.5to support the, statement
that mechanical rearrangement of the fuel to obtain a supercritical configuration
1nadvertent1y or wrth 1ntent is nota credible oceurrence. |

O ,.\ L S : i

L foe T

RPI Response Thé procedures governmg changes to known cores and the training of

the SRO’S prevents the madvertent arrangement of fuel to achieve a supercritical '

configuration from bemg a credlble occurrence The stafﬁng requirements specrfy at

least tWo operators one‘of Wthh must be an SRO be phys1cally at the RCF j in order to

operate. ‘The pOSSlblhty of both operators agreerng to remove fuel to achleve a ‘
- supercritical configuration i not Judged to be credible.

ity ;

13.2" Section 13:2, Accrdent Analysrs and Determmatr';" o{f Consequences n Table
13.1,'the ratios ‘bi’/ beft: appear to have come trom G Keepin “Physrcs of Nuclear o
Kinetics, e 1965 ‘but'the value of beff 0. 00765 lS drfferent from the b given 1n Keepln s

book. ‘Please ‘¢xplain‘how beff was determmed

51

RSt T A E

RPI Response — The delayed neutron fraction, B, is a physrcal property of f1ssronable
material Several résources provrde values of B for various f1s51onable materials ‘the.
most notable being Keepm ] work (G R Keepin “Physrcs of N uclear Kinetics ? 1965)
“The Value'of Beff; howéver, is dependent on the neutron spectrum and fuel system .
(fissionable material and enrichments) of the reactor. It is essentially the’ spectrum- '
adjoint weighted effect of delayed neutrons, . VPR

j dr’ IQ jdE de(E W&, E )v (r E)zf‘(r E)dD(r E\dE e

7 vi (1)

b far jnjdij(E\w(rQ EWAr B (r )P E)E” T
where the numerator is the spectrum-adjoint weighted neutron production from delayed
neutrons only and the denominator represents t the spegtrum- adJomt weighted neutron - -
producnon from prompt and delayed neutrons;

H . . . I
TR 5 e T E A ot
oo e oot by v a

~ This equation can be solved usmg deterministic transport prov1ded the delayed x and v
are known These values are generally available from ENDF/B formatted data sets.

: '..'n,‘ AP
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Initial diffusion theory analysis of the LEU core resulted.in the current Beff = 0.00765.
As a check, a:new analysis: was performed using:MCNP5.and the ENDF/B-VIL§ data' set:
Two runs are necessary:to calculate Beff.:TFhe firstirun is a normal iterated source -
eigenvalue calculation. The second: 1terated source. ei genvalue calculatlon turns off
delayed neutrons. :Beff is then given:as co :

o \ '.ﬁdf = -keff,loml - kelf.prompt " L o A o (2)

‘k-_‘ . P tat

eff, total

where since continuous energy Monte Carlo is used, the-adjoint weighting in (1) is
approxnnated with the next-fission probability f function. The MCNP runs resulted ina -
Beff = 0.00813 + 0. 00023 Ttis known that the ENDF/B VL 8 delayed neutron fraction .
for thermal f1ss1on in' > U is 0.0069, or approxnnately 6% hrgher than Keepin's value. .
Reducmg the’ calculated value by 6% to match Keepm the new calculated Beff=0.00766,
which is m excellent aareement w1th the current specrﬁed value

13.3 Section 13.2, Accident Analysrs and Determrnatlon of Consequences‘ Section 13.2
is the SAR information which supports TS 3.1 and 3.2. While the TS appear. reasonable
they are not fully supported by, or, cons1stent w1th the SAR. "The analysis is done at

207 C whrle the TS mlmmum allowable temperature 1s SOT F (107 C) where there is a
reasons? Smce there is'no 1nterlock on temperature please d1scuss why the 1n1t1al
temperature used in the analys1s should not be, less than the 50T FTS hmlt

RPI Response The analysis of Section 13.2 was performed at 20 C because that is the -

' temperature that the cross sect1on llbrary was prov1dcd Itis not a worst-case for other
reasons. However, ‘the’ overall eftect on the postulated a001dent scepario, wouldbe .
negligibl¢ if initiated at 10'C ‘instead of 20 C as documented in Amendment 1 tothe .
operating license (July 7, 1987), Section 3.2.

13.4 Sect1on l3 2 Accrdent Analys1s and Determmatlon of Consequences Sect1on 13 2_
begins by. statm g the reactor was. operatmg at 200 watts at the start of the scenario, Later.
it says that Table 13. 1 llsts nuclear charactensucs used in the analysrs but 18 1ncons1stent )
in that 1t states the power to be 100 watts Please clanty

RPI Response We assume that the md1cated power 1s 100 watts To mcrease the
conservatism of the: scenario, we then assume that the' 1nd1cated power could be off by as
- much as 100% from the true power. Table 13 1 will.be updated speo1fym° an initial
power ot ”00 watts e
13.5 ‘Section 13.2; Accident- Analysfs and Determmatlon of Consequences SAR Table ‘
13.2 lists a column of TS values which in some cases differ from those used in the TS.
For example a Shutdown Margin of >0.02 (2.6 $) is stated in Table 13.2; the hmlt stated .-
in TS 3.2.2is 0.7'$. The lrm1t1ng react1v1ty worth ofa standard fuel assembly is llsted to
be <0.039°(5$); TS'3.2.1 specifies a maximum of 0.20 $. In the first éxample, the TS
“value is less conservative than the value listed in the table and therefore, appears not to
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RAI Response

meet the basis in the SAR however, the problem appears to be with the terminology. The
value listed in the table as Shutdown Margin appears to be Shutdown Reactivity as
defined i in TS 1. 3'V. The limit in TS 32.21is cons1stent w1th the table value of -
“React1v1ty with One Stuck Rod,” however, the table does riot spec1fy that the istuck rod
is the most reactive rod. In addition, the accepted definition for “Shutdown Margin” (see
the definition in Section 1.3 of ANSI/ANS-15.1-1990) is not specified inthe. TS. In the
second,example the TS is more conservative but the disparity is so large the basis is

_ questionable. Please-provide more d1scussron about Table,13.2 1nclud1ng the source of

_the values and their relationship to the TS. Clanfy the confus1on with, “Shutdown - ,
Margm and “Shutdown Reactivity” by prov1d1ng a deflmtlon ‘of the former in the TSs
and correctlng Table 13 2 to be cons1stent w1th the def1n1t1ons (See TS RAI 1.3. V)

RPI Response A definition of shutdown margin has been added to the TS
Table 13.2 will be updated with the following corrections. :

Shutdown Margin remave this value from the. table The intent.is:to specify shutdouvn‘
reactivity & shutdown reactivity. W1th most reactive rod. stuck

Shutdown Reactivity ' I $1 00. (LEU Value) <- $1 00 (TS)
. Shutdown Reactivity with most reactrve rod stuck <-$0.65 (LEU value) < -$0.70 (TS.
-.. Reactivity worth.of standard fuel assembly - <$0.039 (LEU value) < $0.20 (TS.

Other changes to documents '.- ,' f R

SAR, 1.3 [

..Excess reactivity with all control rods fully: Wrthdrawn is typrcally less than 30 cents.
The minimum shutdown reactivity of the réactoris a dollar A more detaLled description

. of the reactor is given in Chapter 4.” Sl

SAR 13 2

conservatlvely assumes the 1nstantaneous 1nsert10n of $l 000 negat1ve react1v1ty (the

NEE I . o

" minimum core shutdown reactivity) at 5 seconds after the excursion begins.”

13.6 Section 13.0, Accident Analysis, Figures 13.2 and 13.3. Notes on Figures 13.2 and
13.3 infer that the analysis was done for a 421-424 pin core with an 0.585 inch pitch
whereas SAR Chapter 4 describes'd 329'to 333 pin core'with a:0.64 inch pitch core lattice
plate. However, Chapter 4 states that other approved lattice'plates exist. ‘In the SAR'and
possibly the TS clarify what constitutes an “approved” lattrce the approval process and
Why the safety analys1s presented envelopes other lattices. : L :

RPI Response — There are other lattices plates that have been installed and tested in

- accordance with the TS requirements for new experiments, with the appropriate NSRB
- approvals. The approval is contingent on an analysis indicating that the current SAR

remains valid for the proposed lattice. Previously used lattices include the 0.585” pitch
lattice plate referred to in the SAR. The most commonly used lattice plate at this time is
the 0.640” pitch lattice. The references to “other approved lattices” will be changed to
reflect the revised TS 6.4. :
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SAR 1.3 changed to read

..inan octagonal array wrth 2.0.64” p1tch (other confrguratlons approved in accordance
w1th section. 6. 4 of the, technrcal spemﬁcatrons exrst as well) wrth 4 boron flux -trap - ‘
control rods '

SAR 4.1 changed to read

..The most commonly used fuel p1n conf1guratron utilizes a‘0: 640” prtch {(other lattice -
plates approved in accordance with’ Sectlon 6.4 of the techmcal specrfrcatron are
available)’ contarmng 329 333’fuel prns L BEREE IO

The proposed lattrce plate is analyzed 0, ensnre that the current SAR analyses are. val1d
for the new confrgurauon Th1s is part of the approval process that is spec1f1ed in TS 6.4.

T E R 'l‘qi»'(*'

13.7 Section 13.0, Accident Analysrs ‘Please address the followrng edrtonal
observatrons ,

a. Near the end of Table 13.3 it states that the témperature coefficient is negative -
when T< 16 or T< 32 for coré A and B réspectively.’ This does not appear to be s
correct or con51stent w1th Table l3 2 and Flgures 13 2 and l3 3 ! o

RPI Response The end of fable 13.3 wrll be changed in the next: SAR update to:
Isothermal Temperature Coefficient for LEU Core A:.
oT(°C) = 1.825x10°°T* - 4.8x10°°T + 6.932x10™*
and oT < 0 for T > 16°C (61°F)
: Isothermal“Temperature Coefficient for LEU Core B: .
o = 0T(°C) =2.13x10°%T% = 5.0x10°F + 1. 423x10°¢ pA
and OLT<0forT>32°C (91°F) T em e

b. On Figures 13.2 and 13.3 the temperature coefficient shows a posrtrve exponent
(x10°) which'i is not consrstent w1th the equatron Please correct g

RPI Response - F1gure will be changed (see revised Flgure 13 2 below) in the next SAR
update. e

c. On Flgure 13 3 the frnal exponent ( 4) of the equatron 1s m1ss1ng, possrbly a. ;
photocopyrng artrfact Please COITECL. .vv | ivne o . b

RPI Response Flgure erl be changed (see revrsed F1gure 13. 3 below) 1n the next SAR
update.

T I ] T T L AN
PR A R R S T PR DI S
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Revised Fig.
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Revised Fig. 13.3:

oy B
i . » .= . LEU.COREB
e ~ANNULAR CORE
ISOTHERMAL TEMPERATURE COEFFICIENT
(for 424 pin core, 0.685-Inch pltch)

'y Y713

-

dfa(‘c) o|2,1125. 65T2 s.034c i T + l.afzzsuo“‘]

4
s

+5 |‘;( L od

Sest L 3
R I §

nf‘ 2 I.-r T -
Data point derived from LEOPARD and DIFXY
computer code analysls

_ Data point plotted from quadratic fitto
-2d ‘/,< 3 ) computer: generabed coeﬁ'clents N
v

Page 27



RAI Response
Questions related to the Technical Specifications
General

In accordance with 10 CFR 50.36, provide proposed Technical Specifications (TSs). The
.proposed TSs should be in conformance with ANSIANS-15.1-1990, “American Natlonal
Standard for The Development of Tectinical- Spe(:lflcatlons for Research Reactors,”
appropriate. The standard provides valuable.guidance in'the development; of the TSs
.such that they meet the requirements of 10 CFR 50.36. Each individual change in the
proposed TSs from the current TSs-incorporated in: Facility License:No: CX-22 (current
TSs) should be cited. Substantive changes should be justified with analysis or discussion,
“as appropriate. In addition, each TS editorial change should be described in your
response. - Change citations and the accompanying justifications-and-descriptions should
not appear in the proposed TSs. ‘The proposed TSs shall be reviewed and approved by
the Nuclear Safety Review Board in accordance with the Administrative Controls
required by the current TS 6.1.5.3, “Review :and Approval Function.” ™ =

Pursuant to 10-CFR 50.36(b), the technical specifications will be derived from the < °
analyses and evaluations included in the safety analysis.report (SAR).- Many: o'f.the' '
following RAISs request you to previde reference to-analysis in the SAR as basis:
justification of the TSs. ‘This may be accomplished by referencing.analysis already -
contained in the SAR, providing replacement SAR pages that contain the analysis, or by
providing a separate analysis, discussion, and/or reference. In the latter case, the staff

- may incorporate ‘that response in'its Safety Evaluation Report by reference, and you may
provide replacement pages for your SAR at a later time. : .

Pursuant to- 10 CER 50.36(a), summary.-statement:of the bases or reasons, for such . .
specifications, other than those:covéring administrative icontrols, shall-also.be included in
the proposed specrfrcatrons but shall not become part of the techmcal specrfrcatrons
Pursuant to 10 CFR 50 36(b) the Commlssron may 1nclude such addrtronal TS as the
Commission finds appropriate,.and the approved TSs and any add1t10na1 TSs.will be :

1ncorporated into the renewed hcense R s L U L

The followmg is:a hst of specrflc sectrons of the proposed TSs submltted as Appendrx A
of the “RPI:Reactor Critical Facility Relicénsing Report,” with your: applrcatlon dated
November 19, 2002, that require clarrfrcatron or:additional information... = . i

- . N SR Ty s . ST

The proposed TSs should be 1ncluded asa separate attachment to your response to th1s
letter. G o ‘ .

The proposed TSs should not have the heading, “RPI Reactor Critical Facility‘ M

Relicensing Report, 12/2002,” that appears on each page. of the proposed TSs submitted.
November 19, 2002.
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The proposed TSs should have a title page and table of contents s1mrlar to those
contained in the current TSs.

1.2 Format = T

1.2 Section’ 1 2 of the proposed TS references ANSI/ANS 15. 1 Update this: reference to
include the appropriate revision date and ensure that all references to-:ANSI/ANS-15.1 .

~ that appear in- the TSs are.to the same reV151on of the standard (See TS RAI 1.3.X)

IR K
it i . . [N R

RPI Response ANS 15 1 2007 is the consrstent reference

13Def1n1t10ns‘. , PV S C
1 :3. The terms: “known core’ and unknown Or. untested core’ appear in the TSs, but are
not defrned Provrde deflnltlons of these terms. (See TS RAI 4.1 (A))

a1 ’

RPI Response These defrmtrons have been added

- 1.3.D The definition in the current: TSs contains referencesto EuO3 in a.stainless:steel”
cermet; stainless steel,-and an alloy of silver-cadmium-indium as possible- materials for
the control rod absorber sections.. The proposed. definition does not reference.these
materials. .Confirm that these materials will not be utilized for the control rod absorber
SCCthl’lS PR - K . e ".Z; ’z R LS B ! - Wit - . 2

RPI Response The only poison’ 1ntended in the control rods is boron The def1n1tron has
been revised. T N SN SR I T O

1.3.0 (A):The definition of reactor shutdown is: circular in that'it contains the phrase
reactor is shutdowh by at least 1 00$ U Revrse the defrmtron to- ehmrnate the: crrculanty

RPI Response The deflnltlon has been revrsed to be consrstent w1th ANS 15 1 2007
ISR AV PRI I ,,~, R " . Iy
1.3. O (B) The: defrnrtron does not’ account for all p0531ble states of the reactor For
example, if the core contains 50% of the fuel pins required for criticality and a control :
rod is manually withdrawn (e.g., for maintenance or testing), the reactor is neither
secured, nor shutdown, nor operating: - Explain anyiformal controls in place to preclude
the reactor being in.an undefined state, or revise: thrs defrmtron to ehmmate -the p0551b111ty
-that the reactor could be in'an undefined state.: : G ‘. :

RPI Response — Definitions are now provided for reactor operating, reactor shutdown and
reactor secured RPI beheves these defrmtrons are mutually exclusrve and all 1nclus1ve

L. 3 O (C) Cons1der addmg a separate defmrtron for “Reactor Operatmg, 1nstead of
including it 1n the deﬁmtron of “Reactor Shutdown

RPI Response Done see 1tern above
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1.3.P The proposed definition specrfies the maximum permissible distance and travel
time for the Licensed Senior Operator (LSO) on call as 30 miles or 60 minutes. The
current definition specifies the maximum, permrssrble distance and travel time for the
LSO on call as 15 miles or 30 mmutes Provide Justification for the | 1ncreases in the
perm1ssrble distance and travel time (See SAR RAI 12 0) o '

RPI Response — A justification is provided in the response to RAI 12.6.

1.3.T Provrde ]UStlflC&thI'l that the restrammg forces that hold the fuel pins in the reactor
core will be adequate to restrain any secured expenment Alternately, revise the
requirements for the magnitudes of restrainmg forces needed to ensure that secured
experiments w1ll not become unsecured durmg normal operation and credible accrdents

RPI Response — The definition;has been changed to agree with ANS-15.1-2007.

1.3.V The SAR and TSs refer to both shutdown reactivity and shutdown margin as - i
though the two terms are interchangeable. . Provide a definition of one of the terms and
use that term consistently throughout the SAR and TSs (See SAR RAI 13.5 and TS RAI
3.2 (D)) -

RPI Response _ Both definitions have been revised to be consistent with ANS‘-’15.1—2007..

1.3.X The definition references. standard ANSI/ANS 15.1 (1982). Ensure that revision
of the standard is the revision referenced throughout the TSs. (See TS RAI l 2)

RPI Response — See responseto RAI'12 above.
2.0 Safety Limits and:.Ifiriiitirig Safety s'ystéf{{ Séitiﬁgé RN j RE

2. l (A) The SAR contains no discussmn of the technical bas1s for the safety limit
Provide discussion and analys1s of the technical basrs for the safety limit.

RPI Response — The original safety limit Has béen 'deleted. 'No's'afety limit is provided in
the new Technical Specifications. This, is adequate according to ANS-15.1—2007..

2.1 (B) 10 CFR 50. 36c(l)(1)(A) requires safety limits “upon 1mportant process Varrables
that are found to be necessary to reasonably. protect the mtegnty of certain, of the phys1cal
barriers that guard against the uncontrolled release of radioactivity.” TS 2.1 does not
adequately address protection of the fuel cladding integrity. Provide analysis that shows
that no material degradation of the fuel cladding will occur if the fuel pellet temperature
is limited to 2000° C. Otherwise, revise the safety limit and provide analysis or
discussion that shows the new safety limit will reasonably protect the 1ntegr1ty Of the fuel
and the cladding.

RPI Response — The accident analysis of SAR, Chapter 13 shows that no srgniflcant
reactor temperature increase occurs for the accident conditions postulated to be the most
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severé. Thus this accrdent does not challenoe the stainless steel extenor cladding of the-
fuel pins. As permltted by ANS- 15.1:2007, no safety limit has been given in the °
Technical Specrfrcatrons The accrdent conditioiis stipulate a Maximum excess reactivity -
and this is restricted by n‘lakmo exceéss reactrvrty a hmmng ‘condition for operation. In
conjunction with the limiting saféty system séttings, the’ analyzed accident does not
damage the fuel pin.
2.1 (C) The reference to W.A. Duckworth ed., “Physrcal Propertres of Uranium
Dioxide,” Uranrum Droxrde Propertres and Niicleat Applications (Washington; D.C.:
Naval Reactors, Drvrsron of Reactor Development) 1961, pp.173-228, that appears in the
current TS does not appear in the proposed TS. Provide a reference to-this document or
reference to anal'ysis'in'the SAR that supports' the basis for TS 2.1.

RPI Response = Since the safety limit does not involve fuEl“‘t’empt—‘:r’ature,'E there is no need:
for this reference

2.2 (A) 10 CFR 50. 360(1)(11)(A) requrres that the lrmrtmg safety system setting; must be
so chosen that automatic protective action will cortect any abnormal situation beforea "
safety limit is exceeded. Provide reference to analysis in the SAR that demonstrate$ the
limiting safety system settmgs for reactor power and reactor perrod erl not result in the
safety limit being exceeded.

RPI1 Response The SAR Chapter 13 sedtron 132 descnbes the accrdent condrtrons and
the consequences.

2.2 (B) The bases of TS 2.2 refer to “energy deposition,” “enttalpy rise,” and “power -
increase,” whereas the safety limit is specrfred on the fuel pellet temperature. Provide
reference to analysis in the SAR that telafes the’ three above-mentioned terin's'to fuel
pellet temperature, or revise the bases of TS 2.2 to use temperature related termrnolo y
with reference to supportmg analysrs in the SAR

RPI Response These terms have been removed
2.2(C) Grven that TS 327 requrres 4 thifimutn of 2 toutits per ‘second’on the start: “up

channel and TS 3.2.9 requ1res an interlock blocking rod withdrawal when neutron flux is
less than 2 counts ‘per second remove the lrmltrng( safety system settmg for mrnrmurn N
flux level _and the assocrated basrs from TS 2 2 ' o

! .

RPI Résponse - Deleted fom TS 23 -~

3.0 Limiting Conditions for Operdtion = * "~ "~ "
3.1 Section 13.2 of the SAR lists the initial temperature of the reactor coolant as 20° C.
10 CFR 50. 36c(2)(u)(B) requrres a technical specification limiting condition for ,
operatron (LCO) on ““a process varrable design feature, or operating restriction that i is an
initial condition'of a design basis ac¢ident or transrent analysis...” Accordingly, propose
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a technical specification for the maximum reactor, coolant temperature. Include a basis = -
that references analysrs contamed in the SAR

e
SEE Y
nhd 4

RPI Response - The mOderatOr temperature was given as 20° C in the SAR for reference

purposes only. The temperature of the. moderator was not an initial condition or variable
in the accident analysrs and therefore no TS amendment is needed to specrfy an LCO for
maxnnum coolant temperature R T 5B e
3.1.2 Given that TS 3.1.3 allows reactor operation at temperatures 50 *F and above, set
limits on the veid coefficient of reactivity in the temperature range from 50° F to 100°F,
or provrde Justrfrcatmn for not dorng S0,

RPI Response - Borlmg of reactor moderator is not a credlble scenarro grven the reactor r
power (< 100 W) and- volume (2000 gallons) The most severe accident does not
demonstrate that voids form, nor is any,void coefficient agsumed in the analysis.
Therefore the void, coeffrclent of, reactrvrty is not lnnrted by the technrcal specrfrcatrons

3.2 (A) Update the reference to the “Hazards Summary Report to reﬂeet the current
safety analysis-document.. . . ... . ... .. —_—

i

RPI Response Techmcal Specrfleatlons were changed

3.2 (B), Footnote (a) to Table I indicates that the “Log Caqunt Rate” safety channel may
be bypassed when linear power channels are readrng greater than 3><10 10 amps. Provrdc
the count rate or power level that corresponds to 3xlO 10 amps

RPI Response - The footnote has been: removed Wrth the current mstrumentatron the s
interlock can’t be bypassed. A S T

3.2 (C) Update Table 2 of proposed TS: 3.2 to reflect Amendment No:1 1-to Facility -
License CX:22:dated September 7; 2004;:which approved removal of the mterlock
“Failure of 400 Cycle Synchro Power Supply"’ Feoe SRR ,

RPI Response Table 2 of the cufrent Technical Specrfrcatron is correct with
Amendment ll, . T R

32 (D) Table 13.2 of. the SAR lrsts the value of the shutdown margm used in the L
accident analysis as >0.02. 10 CFR50. 36c(2)(11)(B) requrres al.COon“a proccss
variable, design feature, or operatmg restriction:that is an initial:condition of a-design
basis'accident or transient ‘analysis:..”: Accordingly, ‘propose:a technical speeification for
the shutdown margin. ‘Include:a basrs that\refcrences analysrs contarned in the SAR (See
SAR RAI 3.5 and TS RAI 1.3.V) - RETRCEE

RP1 Response The proposed TS requrres a shutdown reactlvrty of >$1 w1th all four V
control rods fully inserted. See Section 3 2 The accrdent analysrs in the SAR has been
updated to use this value T I A TN : S
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3.2.1 (A) Provide discussion and/or aralysis i in the SAR of the technical bases for the '
core excess reactivity and the maximum reactrvrty worth of a clean fuel pin. Provide
reference to that drscussron and/or analysrs in the bases for TS 3 2.1 N
RPI Response A paragraph will be added to the SAR sectron 13.2, on the next update
stating that maximum reactivity worth of a clean fuel pin are set to prohibit the possrbrhty
of exceeding the excess reactivity limitation. TS 3.2.1 has been amended to reference that
SeCtlon ) ., yt Cpi v X ,v..,g Loy . . S

321 (B) Tablé 13.2 6f the SAR gives the reactrvrty worth of a standard fuél assembly as
<0.039, which does not appear to be consistent with the maximum reactivity worth of "
0.20% specified by proposed TS 3.2.1. Explain the apparent dlscrepancy or update Table
13.2 of the SAR to be consrstent wrth the proposed TS 3 2 1. (See SAR RAI 13.5) -

RPI Response = The confuswn here is due to Omiission of a $. See’ the revised Table 13.2
entry provided with the responsé to SAR RAI'13.5. The maximum allowable reactivity
worth of a fuel pin is $0.20, as written in TS 3.2.1. The SAR will be updated.

3.2.3 Provide discussion and/or analysis in the SAR of the technical bases for the’
maximum control rod reactivity rate. Provrde reference to that drscussron and/or analysrs,
- in the bases for TS 3.2.3. :

RPI Response The lrrnrt on maximim control rod reactrvrty rate has been deleted as
unnccessary. The response to RAI 4:4 dlscusses why a hrgh rate is not credlble Further,
the analyzed accident does not initiate from control fod motion, but from a stép insertion
of reactivity. far greater than would:oceur from control rod motron Therefore no hmrt on .
control rod reactivity insertion rate is needed. S :

3.2.4 Clarify whether the, magnet release time of 50;milliseconds includes the safety
system response time, i.¢.; the time required-for intefruption of power to a. magnet once a .
measured value reaches the safety system setting.. If not, revise TS 3.1.4 to include the
safety system response t}me and provide r_efe_réence: to appropriate analysis in the SAR.

RPI Response - The accident analysis in the SAR will be updated to include the 'safety '
system response time. The magnet release time of 50 ms does not include the safety
system response trme The Technrcal Specrfrcatron has been fevised.

Note that the accrdent scenario of SAR, Chapter 13, provrdes 1.5 seconds for control rod :
scram, but allows a full 5 seconds. before redctivity is inserted. The:revised Technical
Specification-allows 900 milliseconds for rod drop time, initiated by a manual scram’
signal, and 600 milliseconds for instrument response. Magnet release is measured-as part
of the rod drop time. The revised Technical Specrflcatlon does not require a separate
measurement of magnet release tlme '

3.2.5 The basis for TS 3.2.5 states that “the requrrement that negative reactrvrty be :
introduced in less than one minute following activation of the scram is established to
minimize the consequences of any potential power transients.” The SAR does not

mention any power transients-the consequences of which would be minimized by the
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auxiliary reactor scram (moderator- reﬂector water dump), nor does the SAR explain the
technical basis for the requirement that negatrve react1v1ty be added w1th1n one minute of
activation of the auxiliary scram. As written, the SAR provides 1nadequate justification
for considering the auxiliary reactor scram a safety feature, and therefore, according to 10
CFR 50.36¢(2)(i), a LCO should not be placed.on the auxiliary scram. Provide
discussion and analysis in the SAR of the technical basis for the safety function of the
auxiliary reactor scram, including quantitative analysis of the requirement that negative
reactivity be added within one minute of its activation, or remove TS 3. 2 5 and its
assocmted bases from TS 3.2. In addition, modlfy TS 3 2. 8 as. approprlate

RPI Response - The auxiliary scram function of the rnoderator dump, valve is not
included in 'the accident analysrs in the SAR However 1t is easy to maintain, and
provides. protectron in the extremely unhke] y event of multrple stuck control rods. .

- Therefore, it is being maintained as a requrred safety system in the TS. The requrrement
that negative reactivity be added within one. minute of the dump valve opening provides a
means of periodically assessrng the vrabrhty of the dump valve.as a secondary scram
mechanrsm - T, A

3.2.6 (A) "The current TS 3 2 contarns a basrs for TS 3 2. 6 that states “the normal .
moderator-reflector water level is estabhshed not- greater than 10 inches above the top
grid of the core...” The proposed TS 3.2 does not contain a basis for proposed TS 3.2.6.
Provide reference to analysis or discussion in the SAR of the technical basis for
establishing the moderator- reflector water level not greater than 10 mches aboye the top
grrdofthecore L b e ;

RPI Response - A paragraph has been added to the TS explarnmg the basrs for the limit
on water height. The réquirement that thé water level be no greater than 10 inches above .
“the top grid of the core is a means of ensuring that the time taken to insert negative
reactivity via the secondary scram is not greater than the time measured during
surverllances The SAR will be revrsed on the next update '

3.3.6 (B) Justify not specrfymg a 11m1t on the mrmmum moderator reﬂector water level,
or include a LCO on minimum moderator-reflector water level and an assocrated basis
with appropriate reference to d1scussron or analysis in the SAR. - ’

RPI Response The reactor is under—moderated and operates at low thermal power (< 100
W), and therefore having a low moderator height is not a reactor safety concern ‘
Measurements with water level lowered are performed with a specrfrc experlmental
procedure. Gl e IR ,

3.2.8 Sce TS RAI3.25.

RPI Response ~ Sec the response to 32.8.

3.2.9(A) Table 2 provides insufficient 1nformatron about the interlocks that prevent rod
withdrawal. Include the approprrate symbols (i.e., <, >, and/or =) for ‘Reactor Penod 15
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sec™and ¢ Neutron Flux 2 cps " such that'the rnterlocks dré consistent w1th the analysrs in
the SAR. Include the failure coridition or condrtrons for “Failure of Lme Voltage to
Recorders (e g lrne voltaoe less than “x” volts) ‘

RPI Response - The table has been updated to rnclude more specrfrc mformatron on the
interlocks: e L o
Line Voltage to’Recorders < lOO Voo
Reactor Period <= 15° seconds “ IR

Source Range Counts <=7 counts peit- second

3.2.9 (B) Table 2 of the current TS 3.2 Specrfres the mterlock ‘Water Level in Rcactor
Tank 101 Abové Core' Top Grid.™ Table'2-6f the proposed TS 3.2 does not specify that
mterlock Provrde Justrfrcatron for ‘not 1nclud1n0 that mterlock in the proposed TS 3.2

RPI Response A gauge located in the- reactor control room provrdes 1nd1catron of the
water height. Thé Startup Procedures required that watér hicight in the feactor tank be
visually verified after the fill pump is turned OFF, and prior to the operation of the =~
reactor, to verify that the water level is at the desired height. Therefore, it is not credible
for the water height to exceed 107 above the core gnd without the knowledge of the
operator. An'interlock is not necessary Further a IOWer Water level does not exacerbate
the analyzed accrdent : o
3.2.10 (A) Sections 1.2,3.1, 4.1, 4.4, and Table 4'1 of the SAR rnake rererences to an
administratively-imposed maximum thermal power level of 15 watts and other operating
thermal power levels below 100 watts. Confirm that the safety conclusions presented in

the' SAR do not take credrt for a power level less than lOO watts as specrfred by TS
3.20000 .

RPI Response The ‘safety conclus1ons in the SAR do not take crcdrt for a thermal power
level of less than 100 watts. The ddministrative limit of 15 watts is'in place because the
reactor experiments do not require a higher power level, and the lower power limit helps.
keep exposure to personnel handlrng fuel and workrng 1n the control room and control
room hallway ALARA." " " 7~ * ‘ _ :
B T S R B
3.2.10 (B) Provide a bas1s for the specification that 1ntegrated thermal power for any
consecutive 365 days ‘shall not exceed 200 kllowatt hours Provrde reference to analysrs
in the SAR that supports the basrs -

RPI Response - The integrated annual thermal power limit of 200 kWh is not used in the:
safety analysis. This limit is used to ensure that the annual public exposure does not
exceed expectations due to abnormal power and duration of operation for a given year.
Note that the proposed Technical Speciﬁcation has changed this limit. }

3.3.1 TS 3.3.1.c uses the phrase, “whenever the reactor is to be operated This phrase is

not defmed in the TS and appears redundnt to’ the general applicability of TS 3. 3.
Reword TS 3.3.1.c to clarify whether particulate monitoring is required whenever the
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reactor is not secured, or whenever the reactor is not:secured and not shut. down (See TS
RA11.3.0 (C)) B ' '

RPI Response TS 3 3 I.c has bccn amcnded to remove the requrrernent for particulate
a1r monitoring. See RAI 7 6 for Just1f1catron S e e

332 lnclude the' m1n1mum 1nventory and types of portable survey 1nstruments requrrcd
by TS 3.3.2, or provide Justrflcatlon for not mcludlng this. mformatlon inTS 3.3.2.

RPI Response This section will be updated to state thdt at a minimum:; ; :
During normal operation, a cahbrated and operatlonal portable survey metcr capable
of measuring ambient radiation exposurc w111 be avallable o

- “During fuel loading or unloading; or durmo any experunents mvolvmg the dddltlon or

- .removal of material from the ¢éré (activation'foils, etc.)a thin- w1ndow GM' dctector A

will be available to. check for personnel or- area contamination. = - e

3.4 The bases for TS 3.4. 8 and TS 3. 4 9 contam outdated references to 10 CFR 20 101 :

10 CFR 20.103, 10 CFR 20.105, and 10 CFR 20.106. Update these referenccs

RP1 Response See the Techmcal Specrfrcatrons

3.4.3 TS 3.4 does not contain a basis for the react1v1ty worth or dllowed frequency of
moveable experiment which may be oscillated.in the core. Provide a basis for TS 3.4.3
that references analysis in the SAR. '

RPI Response The limit on the maximum reactivity insertion rate due to an oscillating
experiment is not a safety limit, and therefore is not treated in the SAR. This limit ig-:
meant to maintain controllability of the reactor durm0 the performance of expenments
The bases has been revised. S g

3.4.5 TS 3.4.5 appears contradlctory to the, requirements- of TS 3.4.8and TS 3.4.9
regarding materials that may produce airborne radroactrvrty Clanfy the intent of TS -
3.4.5 as it applies to experiments that are not encapsulated, singly- cncapsulated
experiments, and doubly-encapsulated experiments.

RPI Response The specmcatron glven by TS 3 4 5 1s a blanket statcment thdt pertams to
all expcnments whcther smgly doubly or un cncapsulated TS 3.4.8 estabhshs :
specific limits for encapsulated experunents For clarlty, 3.8.5of the rev1scd chhmcal
Specification has been amended to read the followmo
Experlmcnts shall not contain materials which,cdn cause a violent: chemlcal
" reaction. Unencapsulated experuncnts shall. not contam a matcrral that:may-,
produce significant airborne radioactivity. Encapsulatcd expernnents may
. contain materials that can cause a minor reléase of airborre - _
radioactivity, subject to'theilimits in Technical Specifications 3.8.8. - - -

RIS
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3.4.8 (A) The exposuré time for persons in unrestricted areas (2 hours) must be
consistent with the ability and any plans RPI has in place to control occupancy of
unrestricted areas, i.e., public evacuation plans and procedures If RPI does not have
approved pléns and procedures for controlhng occuparncy in unrestncted areas, the
exposure time for persons in unrestricted arcas should be based on the maximum possible
exposure time for a release from the particular expenment and the reactor building (e.g.,
plume passage time). Provide Justrfrcatron of the use of a 2-hour exposure time, or revise
the TS to account for the maximum' possible exposure time. *

RPI Response -RPI'does iiot see a need to specrfy a ‘universal limit for maxrmum actrvrty ‘
of radioactive material that can be placed in the core for any experiment. The NSRB
rnust review all experrments prror to 1mplementat10n Thrs Ieview consrders failure of any
expenment contarnrng radloactwe mater1al and- ensures that:failure will not compromise
regulatory exposure limits. There is-also no need to treat singly encapsulated and doubly
encapsulated experiments differently, so TS 3.4.8 and TS 3.4.9 (renumbered as 3.8.8 in
the revised Technical Specrflcatlon) have been combrned 1nto a smgle condrtron "

3. 4 8 (B) Provrde a discussion of the method used to ensure compliance with the | :
requirements of TS 3.4.8. Include the methods and assumptions used to calculate doses
-~ to persons in the restricted area and unrestricted area. _

R + e Tt

RPI Response — see response to 3.4.8(A) above

349(A) SeeTSRAI348(A)

SRS S RS LRSI IS I

AP

RPI Response = see response to 3 4 8(A) above f' o

3.49 (B) See TS RAI348(B)

RPI Response — see;resPOfn‘_S'Ctto:3.4’.8’_(Aj), abov‘e I

4. Surveillance Requirenie‘nts’ B S

4.0 Specify surveillance methods, requrrements and acceptance. criteria to ensure
monitoring of the fuel 1ntegr1ty and preclude the use of damaged (e g., corroded, bowed,

leaky, etc.) fuel pins. Include a basis that references or summarizes discussion in the

SAR.: Otherwrse provide Justrflcatron for not requmng surverllance of the fuel prns

RPI Response RPI judges that no Technrcal Specrfrcatron surverllance is necessary
Discussion will be included in the SAR on the next update o

-The fuel is stored dry and only wetted 1nfrequent1y, usually once a week for a few hours.
The fuel pins do not show any sign of corrosion after 20 years of operation. Pins are

~ removed from service if they become bowed because the pins aré then difficult to align

~ with the upper and lower support plates. Frequent radiological surveys for loose surface

“contamination would detect a leaking fuel pin. RPI notes that twenty years of use of these
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pins has never detected any leaking pins. If a pin- wete severely damaged during handling,
the event would be tréated as a radlologrcal casualty and SUrveys taken to deterrnrne if the
pin were now leaking. T R TP S

4.1(A) TS 4.1 refers to an “unknown or prevrously untested core.” The proposed TSs
do not provide a definition or the charaéteristics of an unknown or untested core. Provide
a definition of an unknown or untested core. Revise the basis for TS 4.1 to summarize or
reference discussion or analysis in the SAR that addresses the specific quahtatwe and/or
» quantltatrve characteristics: that drfferentlate an unknown or untested core from a known
core. (See TS RAI L 3) A »” o

[

RPI Response The terrn known core 1s defrned in the Technlcal Specrfrcatron

-4, 1 (B) The ba31s for TS 4.1 refers to the 1n1t1al test penod of' the reactor “Provide~
clarrflcatron as to whether the initial test perlod of the reactor is the 1n1t1a1 test perrod for
any | unknown or untested core and revrse the basrs for TS 4. 1 as appropnate

RPI Respon‘se__— See _the'rev,l'sed' Technlcal Specrfrcatl‘on. S o

4.1 (C) Provrde reference to analysrs or drscussmn 1n the SAR that describes the methods
used to determine the reactor pararneters specrfled in TS 4.1 during the initial testing of
an unknown or untested core Include a d1scuss1on of safety precautlons and controls
RPI Response " See the revised Techical’ Specrﬁcatron The experimental procedures
developed for the facility are those also used to determine that the reactor parameters of a
new core conf1gurat10n meet the requ1rements of Sectron 4 L. The SAR w1ll be updated
4.1.a The proposed TS contarns the word “back ” whrle the current TS contarns the word
“bank 2] Clarlfy AR B i DU L S . .

- RPI Response — The correct word is _,f‘bank”. The typographical error has been corrected
U N L O B L e AT ’
4.1.d See SAR RAI 135, TS RAI 1.3.V, nd TS RAI 3.2/(D)
RPI Response = See the résponses with the referericed quiestions:™ BRI
4.2 (A) 10 CFR 50.36¢(3) requires surveillance requirements “to assure that the
necessary quality of systems and components is maintained, that facility operations will
be within safety limits, and that the 11m1t1ng conditions for operation will be met.” TS 4.2
does not specify survelllance requrrements to support each technical specrﬁcatlon inTS’
3.2, specifically TS 3.2.1; TS 3.2.2,and TS 3.2:3. Propose appropnate surverllance
requirements to verify each LCO in TS 3.2, or Justlfy om1tt1ng surveillance ' requ1rernents

RPI Response See the revised Technical Spe01flcat10n

4.2 (B) The first paragraph of the bases states, “past performance of control rods and
control rod drives and the moderator-reflector water fill and dump valve system have
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demonstrated that testing se'miannually is:adequate to ensire compliance with
Specification 3:2, Items 3, 4, and.5.” Please clarify which surveillance requirement -
spe01f1ed by TS 4. 2 ensures compliance with TS 3.2, Item 3. IR

RPI Response The statement has been corrected to refer only to 1tems correspondrng to
the discussion of bases o

4.2 (C) The second paragraph of the bases states redundancy of all safety channels is
provided... * Table 1 of TS 3.2 requires a minimum of 1 “log count rate” safety channel
and 1 “log-N; penod” safety channel. Clarify the apparent discrepancy.

RPI Response The bases are poorly worded and have been revrsed to show how -
redundancy is achieved. There gre three instrument channels that use ion chambers and
all three have a h1gh current scram. One of. these the Log-N channel also has afast
period scram. The Log count rdte channel is driven by a BE3 detector and provides the
rod outmotion interlock on low counts. Redundancy is claimed based on the ability to
still provide a high current scram even if any-one of the.ion chamber channels fail. Note
that the SAR analysis assumes the failed channel is the Log -N channeél so both 4 high

- current and a fast rate scram are unavailgble. The high current scram from either linear
power ¢ channel tennrnates the accident. The accrdent 18 1ndependent of power level SO

' failure of the low source counts 1nstrument does not 1ncrease the severity of the accrdent
One could argue that the log count rate channel is not a safety channel, however it is
listed here as a necessary channel for operatron to ass1st the operator as the reactor

,\approaches cr1t1ca11tyr o

' 425 Verify that the reference to TS 325 should no‘t be TS3.2.6

RPI Response The reference has been changed to 3. 2 Item 5. Renumberrng occurred in

this section.

4.3 Propose surveillance requirements for the portable detection and survey instruments
specified in TS 3.3.2, or justify omitting surveillance requirements.

RPI Response — Periodic instrument, cahbratron requrrernents have been added to the
Technical Specifications:.
LY “"’ LR LT e iy ey EEEVIRE

5. Desrgn Features

N PR

5, 4: 1 The fn;st paragraph of thrs sectron states that the reactor tank is a stainless steel
,hned tank., Sectron 4.3 of the SAR states that the reactor tank is starnless steel
Clanfy the apparent dlscrepancy

- RPI Response — This typographrcal error has been corrected. The tank is starnless steel,
not lined with stainless steel.

LI
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5.4.2 This section describes the core as consisting of all SPERT (F-1) fuel, or
approximately half of SPERT (F-1) fuel with the remainder being low enriched
uranium light water reactor type fuel of typical power reactor desrgn and
arrangement. If the intent is to maintain this capability, provide additional

. information on thrs latter fuel, such; as.design parameters, qualification, and
operating limits. Descrrbe any specral handling or storage consrderatlons

RPI Response — The text describing fuel other than SPERT (F-l) pins has been removed
No other fuel is at the facility.

5.4.3 The first sentence of the second paragraph of this section contains a typographrcal
error in that the word appears in'the proposed TS where the word “one”
appears in the current TS Clarrfy

RPI Response —The correct word is-‘one”. The typograph1ca1 error has been corrected.
The correct reference 1s to 5 4 4 vice 5 4.4.

5.6 (A) The COre loading 'speciﬁcations described in this section are LCOs and should be
properly formatted and placed in the appropnate sectrons of TS 3. Otherw1se jl]Stlfy not
making such a change Py e ; : .
- (B) Item 4 of the proposed TS contains a typographrcal error in the word “one”
- appears in the proposed TS where the. word appears in the current TS
Clarify. n R

RPI Response - The correct word is “on”. The typographical error has been corrected.
The correct reference isto 5:6-vice 5:5. : L o '

6. Administrative Controls

RAIs pertaining to TS 6 are incorporated in the RAIs ¢overing s;q'éti,on 12 of:'tlxle SAR
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12 Conduct of OPel‘atlons co

12.1: L L . .
12.L1 Structure - Respons1b1hty for the ‘safé operation” of the reactor fac1l1ty is

Orgamzatlon

0

S

vested within the cham of command shown in Figure 12:1.°
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;:?'Safety;Anal}'sis Report , s et June 2008

~12.1.2: Responsibility -~ .., it s : S
~ 12.1.2.1 Level 1: The Dean, School of Engineering; is: responsihle for the
facility license.and appornts the: Chair, Nuclear Safety Review- Board.. -

12.1. 2.2 'Level 2: The Facrhty D1rector is responsrble for facrhty
administration and safety The Fac111ty D1rector reports to the Charr Mechanrcal
Aerospace and Nucléar Engmeenng» for administrative purposes '

. 12.1.23  Level 3: The Operatlons Supervrsor is responsrble» for the day -to-
day operatlon of the fac1hty and reports to the Facrllty Dlrector

5', R ‘

Co 12, 1.2, 4 Level 4: L1censed operators and senior operators -are the
operating staff and report to-the Facility.Director. for administrative. purposes

12.12.5 The RPI Radiation- Safety Officer (RSO) who'i 1s organlzatronally
independent of the reactor ‘operations group shall‘provide advice as required by the
Facility Director and the Operations Supervisor in matters concernrng rad1olog1cal
safety. The RSO also has interdiction responsrblhty and authorlty :

12 1. 3 Staffmg A A y J L P
: 12-1 3.1 The m1n1ma1 staffmg when the reactor 1s not shutdown shall be

121310 A senror reactor operator hcensed pursuant to 10 CFR 55
present at the controls. ‘

12.1.3.1.2 One other person.in the control room: certrfred by the
_Operatrons Supervrspr as qualified to activate. manual scram andinitiate emergency
procedures. A second senior reactor operator ora reactor operator 11censed pursuant
to 10 CFR 55 fulfllls thrs requrrement ‘ :

12 13137 A hcensed semor reactor operator shall be present or
- readily available on call. This is defined as being with-60 minutes: normaltravel time,
or 25 miles, whichever is more limiting. The time for the on. call operator! to arrive is
based on reasonable response to potent1a1 needs that can’t be satrsf1ed by phone Itis
- considered: unhkely that a second operator would’ actually need to arrive that quickly
smce the reactor can be- placed in the’ safe shutdown mode in' less than a mrnute

12, 1 3. 2 The 1dent1ty of and method for rapldly contactmg the hcensed
' semor operator on duty shall be known to the, operator G

12, 1 3. 3 No staffmg 1s requrred when the reactor is m secure shutdown

’ shutdown shall bea senlor reactor operator at the facrhty and a second senror reactor
operator present or readlly avallable on call

‘ 12135 A llst of reactor fac1hty personnel by name and telephone number
shall be readily available in the control room for use by the operator. The list must
, 1nclude management personnel rad1at10n protectlon personnel and other RCF Staff.

12.1. 3. 6 _ Events requiring the d1rect10n of the Operations Supervrsor.

121361 - All'fuel'or control rod relocations within the reactor core.
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12.1.3.6.2 ©  Recovery from unplanned or unscheduled shutdown.

12.1.4. Selection and. Trarmng of Personnel .
‘New reactor-operators and senior. reactor operators are selected from interested
students enrolled in classes that take place’at the RCF. The Operations Supervisor is
responsrble for the operator trarnmg assisted by other RCF staff. The Operator
Requallflcatron Program meets the regulatlons in lO CFR 55

12.1.5 Radiation Safety .

“Radiation safety aspects of routme facrllty operatron are. typlcally performed by
members of the RCF staff who receive training from the RSO to perform those tasks.
Thus radiation surveys to: verrfy nofmal radiation  levels during reactor operation,
fuel handling; orexperiments will be conducted by the RCF Staff. The RSO is

available for assistance if needed. The. RSO also condugts periodic contamination

surveys and marntarns and monrtors personnel exposure records

© 122  + Review and Audit Activities 17 P - s
The Nuclear Safety Review Board (NSRB) provides 1ndependent teview and audits
facility activities. The Dean, School of Engineering, appoints the NSRB Chair.
Some members of the NSRB are appointed by virtue of their position, the Facility
Director and RSO are examples,of this. Other, members:of the NSRB are appointed
by their management. The NSRB then reports to the Dean, School of Engrneenng
The NSRB Charter provides additional details.

et

12,_37 ~Procedures . - .o on g vl
12 3. 1 ertten operatmg procedures are used for the followmg

12.3.1. 1 1 Reactor Pre Startup SRR
12.3.1.1.2 Reactor Operatrons 1nclud1ng conduct of experrments
1231213 Survelllances S

12.3:1.1: 4’ Emergenc1es wET
12.3. 1 1. 5 Radratlon Protectron '

12 3. 2 Procedures are. developed by the RCF Staff in response toa planned need
fora new or revrsed procedure Existing, procedures are consulted and revised if
possrble to meet the need for a new procedure. This process is supervised by the

© . Operatiotis'Supervisor. A proposed new procedure is reviewed by the Operatrons

Supervisor and the Facility Director to determine the need for NSRB review and
approval: Minor changes that do not affect the:safe operation of the reactor may be
approved for use by the Operatrons Superv1sor Procedures which do not meet these

“Criteria‘are presented to the NSRB for approval Approved procedures are put into

- use affer updating the list of approved procedures This list informs the operators
which procedures, by name and versiofi, aré approved for use. The list is updated and

- - approved by the Operatrons Supervrsor and is. posted at or near the reactor operatrng '
comnsole.: JTE Lot o e _

" 12!3.3 "Radiation proteétion procedures ‘dre maintained by the Office of Radiation
and Nuclear Safety, with the approval of the Radiation and Nuclear Safety
Committee. The Radiation Safety Manual addresses the Program, Policy, and
Organrzatron of the radiation safety program, the Radiation Safety Training program,’
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radioactive waste management, dosimetry and:radiation monitoring, instrumentation
calibration; and the ALARA program. The Radiation Safety Officer: ensures that the
~ Radiation Safety Manual addresses cach of the recommendations'ir: ANSI/ANS- .
15.11-1993, and drstrrbutmg updates to the Critical Facility Director and Nuclear
Safety Revrew Board

_'12.4” o Requrred Actlons

SR

12.4.1" Action to be taken in Case of Safety Limit Vrolatrons - No actron steps are
provided for this since there is no-identificd safety 11m1t Safety lrmrts are not
required for reactors’ W1thout engrneered safety syStems prov1ded that the accident

t. analysis $hows that theré is no damage to the fuel claddmg Chapter 13 analyzes the
* potential accidents to'the’ RCF and concludes that no fuel clad damage wrll occur for
the' most severe ‘accident. " : AR

e

' 12 42 Actlon to be Taken in the Event of an Reportable Occurrence

. - 12 4 2 1 The reactor shall be shut down Operat1ons shall not be resumed
unless authorlzed by ‘the Chair, NSRB : e

12.4.22 Oceurrénce shall be répoited to 'the Facrhty Director or desrgnated
.alternate the NSRB and to the Nuclear Regulatory Comm1ss1on not later than the
authorrtres to be followed by a written report that descnbes the crrcumstances of the
event wrthrn 14 days of the event. SRR

‘ 12 4 2, 3 , All such condrtrons 1ncludmg actron taken to prevent or, reduce
the probabrlrty of a recurrence shall be revrewed by the NSRB The NSRB shall
concur with corrective actions.

i - i gt N n g 3" PR
ity ‘;.‘,':.;‘ Vet o TS e iy - i

12.5 Reports RTITL '
) Reports include annual operatmg reports,that descnbe the actrvrtres for the prev1ous

year “and non- perrodrc reports that descnbe ‘important changes in the: facrlrty or,
facility management NUREG 1537 Part l .and ANS-15.1-2007.provide guidance
for the details of the information that should be reported Thrs guldance has been
mcorporated in the Technical Specrfrcatrons g : v

126 Records R ' TR ST
Facility records are required to be maintained for specrflc penods of trme dependm g
upon the type of record. NUREG-1537, Part 1, and ANS-15.1-2007 prov1de :
guidance for the details of the retention trme Thrs gurdance has been 1ncorporated in
the Technical Specifications,. . - PURT S SRR sl

12.7 Emergency Planning

12.7.1 The RCF Emergency Plan describes the Cntrcal Facility emergency
- organization and includeés the responsrbllrtles and authonty wrth a line of < successron
for key members of the ¢ emergency orgamzatlon The emergency orgamzatron
described in the plan ensures that emergency management will be availablé to méet
any foreseeable emergency at the research reactor. Additionally, the plan describes
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. the criteria for the termination of an.emergency, authorization for reentry, .and .
establishes limits:of exposure to radiation in excess of normal occupational limits for
emergency:team:members for life saving; and correctlve actlons to. m1t1gate the

~ consequences of-an accident. . ' o s ‘ -

12.7.2 Two emergency classes are described for the Critical Facility ‘Th‘e's'e

classes are based upon credible accidents associated with the reactor operations and

* other emergency situations that are non-reactor related but‘could affect routine
reactor operatrons The emergency. classes are Personnel Emergency and Emergency
Alert. Each class 1s assocrated with spec1flc Emergency Actron Levels (EALs) for
: actrvatrng the emergency organlzatlon and. 1n1t1at1ng protective actions appropriate
for the emergency event in process The Emergency Planning Zone (EPZ) is the area
‘'within the Critical Facrlrty burldmg Predetermmed protective actions for.the EPZ

" include radiation surveys to locate areas and levels of radioactive contamination,
personnel evacuatlon should thrs become necessary and personnel accountabrllty

12.7.3 The emergency facrht1es and equ1pment available for emergency response
iriclude a designated Emergenicy Support Center, radlologlcal momtorlng systems,
instruments and laboratory facilities for contmually assessing the course of an

-accident, first aid-and medical facilities:and communications equipment. The
' provrsrons for, mamtammg emergency preparedness include, programs for training,
retrarnmg, dnlls plan review and updates and. equrpment 1nventory and cahbratrons.

A

“128 Secunty Plannmg ,
The RCEF has established and maintains a program to protect the reactor and fuel and

to:ensure its security. Both the physical security’ plan and ‘thé staff’s evaluation are
withhéld:from:pubiic disclosure under 10 CFR 2: 790(d)(l) and 10 CFR 9 5(a)(4)
The current Security Plan was last revised in 2006." ;"

12.9 Quality Assurance .
Qualrty Assurance 18 achreved vra extensrve d0cumentatlon and penodrc 1nteractron

5 .
. i

12 10 Operator Trammg and Regualrflcatron e »
Operator training and requalification programs have been approved by the Nuclear
Regulatory Commlssron o o
1211 . Start upPlan R L

A startup plan is' not necessary for facility hcense renewal.” The facrhty is not -
undergoing any changes that would require such a plan. - .

12.12 Environmental Reports

-

The fac111ty has exrsted up to the present w1thout havrng any s1gn1f1cant effect on the
envrronment No future changes to the fac1hty are anticipated that would result in an
mcreased effect on the envrronment .The facility has no off-site environmental. -

. J-,"_
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monitoring requirements. The annual operating report includes data on facility
discharges and radiation monitoring data from site exclusion boundary dosimetry.
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Technical Specifications

. Technical Specifications

1. INTRODUCTION
1.1  Scope

The following constitute the Technical Spec1f1cat10ns for the RPI Critical Experiments
Facility (RCF), as required by 10 CFR 50.36.

1.2  Application

Content and section numbering are in accordance with section 1.2.2 of ANS-5.1-2007.

1.3  Definitions

certificate or charter: See license.

certified: See licensed.

Class A reactor operator: See senior reactor operator.
Class B reactor operator; See reactor operator. '

channel: A channel is the combination of sensor, line, amplifier, and output devices that
are connected for the purpose of measuring the value of a parameter.

channel calibration: A channel calibration is an adjustment of the channel such that its
out-put corresponds with acceptable accuracy to known values of the parameter that the
channel measures. Calibration shall encompass the entire channel, including equipment
actuation, alarm, or trip, and shall be deemed to include a channel test.

channel check: A channel check is a qualitative verification of acceptable performance
by observation of channel behavior, or by comparison of the channel with other
independent channels or systems measuring the same parameter.

channel test: A channel test is the introduction of a signal into the channel for
verification that it is operable.

control rod: A control mechanism consisting of a stainless steel basket that houses two
absorber sections, one above the other. These absorber sections contain boron in iron
clad in stainless steel. All are of the samé dimensions, nominally 2.6 inches square, with
their poisons uniformly distributed. The absorbers, when fully inserted, shall extend
above the top and to within one inch of the bottom of the active core.

core configuration: The core configuration includes the number, type, or arrangement of
fuel elements, reflector elements, and control rods occupying the core grid.

excess reactivity: Excess reactivity is that amount of reactivity that would exist if all
reactivity control devices and movable experiments were moved to the maximum
reactive condition from the point where the reactor is exactly critical (ke = 1) at
reference core conditions or at a specified set of conditions.

experiment: Any operation, hardware, or target (excluding devices such as detectors,
foils, etc.) that is designed to 1nvest1gate reactor charactenstlcs or that is intended for
irradiation within the reactor.
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facility- speclflc deflmtlons Facrhty specrhc defmrtrons are those defrmtlons umque toa
specific facility. - O T Ta VS LN U RS COP RV R 3

- known core: A core configuration for which the power indicat'i'ng"instrumentation has
been:calibrated in accordance with- surverllance procedures and the followrng parameters‘
havebeen measured iy SERETROEISER L RS TR . .

[ B . Vo

(1) excess reactivity
(2) shutdown reactivity, all rods inserted and one: rod: stuck in. the full out position

!

.(3) reactivity worth of most reactive fuel pin ' i~ =0 Ul e

license° The written authorization, by the responsible authority, for an 1nd1v1dual‘ or
‘organization-to carry out the duties and: responsrbrhtres assocrated wrth @ personnel
position, material, or facility requiring lrcensrng PR :

licensed: See licensee: - G T e s LI L e
llcensee. An 1nd1v1dual or organrzatron holdrng a lrcense

measured value: The measured value is the value of a parameter as 1t appears on the
output of a channel. - ‘

movable experiment; A movable experrment is one where 1t is 1ntended that all or part
of the experiment may be moved in or near the core or 1nto and out of the reactor while’

v

the reactor is operating. : SR L At R
owner or operator: See.licensee. .-« i v G

operable: Operable means 4 component or system is capable of performrng its mtended
function.- T R TR I SRR TH R RIS N IR L

~ operating: Operatmg means a component or system is performrng its’ 1ntended function.

N Ky T Pt H v s N .o {
e ': H;..t,-;:. _:.,,'! O O S TR SR L ‘

permit: See license."”

protective action: Protective action is the initiation of a signal or the operatron of
equipment within'the readtor safety system in response to a parameter or condltron of the
reactor facility having reached a‘specified limit.” ‘

reactor operatmg The réactor is Opérating whenever the reactor tank contarns
moderator and any fuel; and any control 1ockis not on the bottom N

reactor safety systemS' Reactor safety systems are those systems 1nclud1ng therr -
associated input channels, that aré designed'to initiate automatlc reacts pro ctron or to -
provide information for initiation of manual protectrve action.

oo

reactor secured Areactor is secured when Ho R

T B I ST YIRS T

1: Ezther there is 1nsuff1c1ent moderator avarlable in: the reactor to attarn orrtrcalrty,
control rods are inserted, and the console keys are removed

RS M N
[N B

2 Or all fuel pins have been removed from the reactor ‘
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reactor shutdewn: The.reactor is shut down:if all control rods are inserted:and itis -
subcritical by at least one dollar in the reference core condition with the reactivity worth -
of all 1nstalled expenments included.

reactivity worth of an experlment The react1v1ty worth of an;expenment is the value of
the reactivity change that results from the experiment being inserted into or removed:

from its intended pos1t10n =

readily available on call: An operator is readlly available on call 1f W1th1n 60 minutes
normal travel time and 25 miles of the:facility'and personnel atthe facility can readily
contact the 1nd1v1dual ,

T P P Co - ; LR L -
reference core: condltlon. The. condrtlon of the core when it is at amblent temperature :
(cold) and the control rods are on the bottom.- o0 s L -

research reactor: A research reactor is defined as a device designed to support a. self— :
sustaining neutron chain-reaction for research, development, educational, training, or .
expenmental purposes and that may have prov1srons for the productlon of radrorsotopes

" research reactor fac1llty Includes all areas w1th1n whrch the owner or operator drrects ,

authorized act1v1t1es assocrated W1th the reactor.
i : . PR TS
reportable occurrences

s

L. Release of radloact1v1ty from the fac1lrty above allowed hmrts

2. Discovery of loose surface contamination, excluding contamination. due to
naturally occurrmg radlonuchdes such as radon daughters

3. 'Operation with actual safety system settmg less conservative than the hmrtlng
. safety system settlngs :

P A ST B A ¢ R R ;
4. Operation in violation of lrmrtlng condltlons for operatlon unless prompt remedlal
actlon is taken;

3. Any reactor safety system component malfunctron that could render the safety
 system incapable of performing its 1ntended functlon :

6. An unant1c1pated or uncontrolled change in, react1v1ty greater than 60 cents or

An observed inadequacy in:the. 1mplementatron of admlmstratlve or procedural
~controls.such that the inadequacy causes or could have caused the existence or .
development of an unsafe condition w1th regard to reactor operatrons _

LS i

respon51ble authorlty A govemmental or other entlty wrth the authonty to 1ssue
licenses, charters; permits, or certrflcates -

review and approve: The reviewing group Or persons. shall carry out a review. of the
matter in question and may either approve or drsapprove it: before it can be 1mplemented
the matter in question must receive approval from the rev1ew1ng group or persons

_safety channel: A channel in the reactor safety system

scram time: Scram time is the elapsed time between the 1n1t1at10n of a scram srgnal and
indication that the control rod has bottomed.

secured experiment: A secured experiment is any experiment, experimental apparatus,
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or component of ar. experiment that‘is'held.in‘a stationary position felative to the reactor -
by mechanical means. The restraining forces must be substantially greater than those to
which the experiment might be subjected by hydraulic, pneumatic,"buoyant, or other
forces that are normal to the operating environment of the experiment, or by forces that
can arise as a result of credible malfunctions.

secured shutdown: The’ Teactor is sécured and the facility admlnrstratlve requ1rements ,
are met for leavmg the facﬂlty with no l10ensed operators present T

senior reactor operator An 1nd1v1dual who is hcensed to. drrect the act1v1t1es of reactor:
operators. Such an individual is also a reactor operator.

shall, should, and may: The word "shall" is used'to denoté s requirement the word

"should" is used to denote a recommendation; and the word "may" is used to denote

permission, neither a requirement nor a recommendation.

shutdown margin: Shutdown margin is the minimurm shutdown redctivity necessaryto -

provide confidence that the reactor can be made subcritical by means of the control and

safety systems starting from any permissible operating condition and with the most

reactive rod in the most reactive position, and the nonscramable rods in their most’

© reactive pos1t1ons and that the reactor will remain- subcmtlcal w1thout further operator
action. _

shutdown reactivity: The reactivity of the reactor at ambient COndltIOI’lS w1th all control
rods fully inserted, mcludmg the reactivity of installed experiments. '- ‘

supervisory reactor operator" See senior reactor operator

surveillance frequency: Unless otherw1se stated in these spec1f1cat10ns penod1c
surveillance tests, checks, calibrations, and examinations shall be performed within the
specified surveillance intervals. In cases where the elapsed interval has exceeded 100%
of the specified interval, the next surveillance interval shall commence at the end of the
orlglnal specrfred interval. Allowable survelllance 1ntervals as defmed m ANSI/ANS
15.1 (2007) shall-hot exceed the folldwmg ST e R

Annual (interval'not t6 exceed 15 months). 7 1w e

- Semiannual.(interval not to, exceed seven-and one-half months) e

Prior to the first reactor startup: oftheday ; «: 0 oo -3.';_, TN

survelllance interval - “The surveillance interval i is the' calendar timie oetween R
suiveillance tests; checks, cal1brat1ons and examinations to be’ perforrned upon ah o
instrumerit or component when it'is ‘required to be operable ' ' -

true value: The true value is the actual value ofa parameter ’

unknown core: Any core conflguratlon that is not a known core. = - o s

unscheduled shutdown: An unscheduled shutdown is defined as any unplanned
shutdown of the reactor caused by actuation of the reactdr saféty-system, operator error, -
equipment malfunction, or a manual shutdown in response to conditions that could
adversely affect safe operation, not 1nclud1ng shutdowns that occur dunng testmg or
checkout operations. : - SETERNE ‘ : e
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2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
2.1 Safety L1m1ts None

Bases

The Safety Analysis,Report (SAR) evaluates all potent1al accrdents and 1dent1f1es an. .
unplanned or uncontrolled reactivity addltron as the most severe. Analys1s of this type of
accident has been performed for an addrtlon of 60 cents and acceptable core performance
was demonstrated See SAR’ Sectron 13 2 B

2.2 Lumtlng Safety System Settlngs R

Appllcabzllty e o L. i
Applies to the settmgs to initiate protectlve actlon for mstruments momtormg parameters
assocrated w1th the reactor power lrmrts T

Otjective . |

To assure protectrve act1on before safety hmrts are exceeded

Speci ﬁcatzon ,

" The lrmrtmg safety system settmgs on reactor power shall be as follows

. Maximum Power Level . S 100 watts
Mm1mum Perrod LoE o ""5 seconds

Vpesooas [ S O L B AN
R ey - LN O

Bases

The maxrmum power level trrp settmg of 100 watts ’on Log Power and Perrod Channel 2
» (PP2) correlates with the operating license limit, The scram setpoint is used in the safety
analysis with the assumptron that initial power, is at 100 watts 1nd1cated power. 5

The minimum 5-second period is specified so that the autGmatic safety system channels
have sufficient time to respond in the event of 4 very rapid positive reactivity insertion.
Power increase and energy, deposition subsequent to scram; initiation are thereby limited
to well below the, 1dent1f1ed safety limit, This scram is not used in the analys1s of the most
severe accident since the analysrs assumes that the, safety channel wrth a fast rate scram
fails concurrent wrth the react1v1ty addmon '

3, LIMITING CONDITIONS FOR OPERATION
31 Reactor Core Parameters |

Appllcabzlzty

These specrfrcatrons apply to reactrvrty in the control rods plus the maximum: reactlvrty
contained in movable experiments.
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Otjective - A

The purpose of these specifications is to ensure that the reactor is operated wrthm the
range of parameters that- have been analyzed. ¢ SR

Speci fzcatzons

The excess reactrvrty of the reactor above cold clean crrtrcal shall not be greater than
0.608$. SR

Bases

Excess reactivity must be’limited to ensure an)'/ reactivi'ty addition accident is restricted to
one that has been analyzed and shown to cause no core damage. The assumption.in this " |
analyzed accident is a step-insertion of 60 cents of reactivity above critical.

32  Reactor Cohtrol and Safety Systems: - -~ ...

Appllcablllty

' Applres to all methods of changrng core readtivity available to the reactor operator

Otjective - . |

i

To assure that available shutdown reactrvrty is adequate and that posrtrve react1V1ty
1nsert1on rates are within those analyzed in the SAR

vev o wg
INTETE at

Speci ﬁcanons o
1. The max1mum reactivity worth of any clean fuel pin shall be 0.208$. .
2. There shall be a minimum of four operable control rods. The reactor shall be

subcritical by more than 0.70$ with the most reactive control rod fully withdrawn.
- The minimum shutdown reactivity with all four control rods inserted shall be
$1.00.

3. The total control rod drop time for each control rod from its fully w1thdrawn _
position to its fully inserted posrtron shall be less.than or equal to 1. 5 seconds.
This time shall mclude a maxrmum 1nstrument response time of 600 mrllrseconds
Instrument response may be miedstired separately from rod drop t1me 1§ desrred If.
the total time is measured and is less than requrred then instrument response time
.-, need not be,separately measured to determine if the’ 600 mlllrsecond trme 1s met l

4. - ' The auxiliary réactor scram (moderator-reﬂector water dump) shall add negatlve
reactivity within one minute of its activation.

- 5. The normal moderator-reflector water level shall be establ1shed not greater than
’ 10 mches above the top grid, of the core.

6. ‘The minimum safety channels that shall be operatrng durrng the reactor operatron
are listed in Table 1.
7. % Aftera scram, the moderator dump valve may be re-closed by a Senior reactor
’ operator.if the cause of the scram is known, all control rods are verified to have -
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scrammed and it is deemed wise to retain the moderator shielding in the reactor - .

tank , , C c ,
8. The 1nterlocks that shall be operable dunng reactor. operatlons are listed in Table

2. ‘ _ r
9. The thermal power level shall be controlled so as not to exceed 100 watts, and the

_ integrated thermal power for dny consecative: 365 days shall not exceed 2
kilowatt-hours.

TABLE l M1n1mum Safety Systern Channels

Reactor Condrtrons = Ranges Channels ERRC M1n1rnum Functions
PR N . ; VoL ‘.‘\":“, L. Numb .
. 4 Rate . 1 o -, Minimum Flux
Start-up: 2 cps - lO cps ‘Log Count Rate . - E 1w level
Power: 10% - 10"amps _ Linear Power .2 ngh Neutron Level
R O S ""Scram
10%-10™amps . . o . High Neutron Level
+999 - -999 seconds ,ng-NT Perlod S ! .. and Period Scram
* Manual _Scram(a) 2 ’ Reactor Scram
e Bu1ld1ngPower B - o Reactor Scram
i i - e R El'r‘ i .i' o ' V~~ l..
T ey S(e;:ﬁlcztr))Door AR Ao fReactOr’SCram

: IR
I R o

manual electnc swrtch Wthh shall drsconnect the electrrcal power of the fac111ty from the.

reactor causrng a loss of power scram ; o

(b) The reactor door scram:may be bypassed durrn g marntenance checks and radlatlon ,
- surveys with the specific. permrssron of the Operatrons Supervrsor provided that no other -
scram charinéls are bypassed. . =

AT TABLE2 Interlocks

Interlocks _Act1on 1f Interlock Not Satrsfred
Reacto‘r Console Keys (2)"On" ** **~ *' """ Reactor Scram
Reactor Perlod <15 sec . . Prevents Contro] Rod Withdrawal
Neutron Flux <2 cps .+ . Prevents Control Rod Withdr'aWal
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Line Voltage to Recorders < 100 V .t ¢ Prevents Control Rod ‘Withd_rawal
Moderator-Reflector Water Fill On T RreVents.hControl Rod Withdrawal
Bases

r“e

The worth of a single fuel pin varies considerably dependrng upon where the pin is

located. Removal of a pin near the center will increase reactivity for under- moderated

confrguratrons while removal of a pin on the perrphery will reduce reactivity. A

- maximim worth is specrfred to provide additional margin'to the limit of 60 cents excess

- reactivity in any experiment that removes a fuel pin. Limiting worth to 20 cents also
ensures that the operator will not have difficulty controlling power during the normal
operatron of measuring reactrvrty changes by pulling control rods to the top stop and
measurrng reactor perrod SR S .- S : o

The minimurh number of four control fods is specrfred t6 ensute that there is adequate |
shutdown capability even for the stuck control rod condition. '

The insertion time of less than 1.5 seconds for each control rod from its fully wrthdrawn
position is specified to ensire that the 1nsertron time does not exceed that assumed when
analyzing the consequence of the most severe credible accident. Experience shows that
rod drop time of less than 900 milliseconds is typical, therefore 600 mrllrseconds of the

' total 1.5 second drop trme 1s allocated to. 1nstrument response

The auxiliary reactor scram is specified to assure that there is a secondary mode of
shutdown available during reactor.operations. The requirement that negative reactivity
be introduced in less than one minute following activation of the-scram is established to
minimize the consequences of any potential power transients. The maximum water height
of 10” above the top of the core ensures that the water dump will. inséert: negatrve
reactivity within one minute of activation; provides-alarge upper reflector to allow
consistency between critical position measurements.and: experrments and prevents
instruinent tubel ﬂoodrng that could-disable a safety. system: channel. - el

The safety system channels lrsted in Table 1 provrde a hrgh degree of redundancy to.
_assure that human or mechanrcal farlures wrll not endanger the reactor facrlrty or the
" generalpublrc o _'\ o o el 1,,,

The interlock system lrsted in Table 2 ensures that only authorrzed personnel can operate
the reactor and the proper sequence of operations is performed. It also limits the actions
that an operator can take, and assists the operator in safely operating the reactor. The
minimurn flux level has been establrshed at. 2 cps | to prevent a source- out startup and
provrde a posrtrve 1nd1cat10n of proper mstrument functron before any reactor startup

The annual limit for integrated power is set at 2 kWh to‘ensure that the maximum dose in
any.unrestricted area-will not exceed: 100 mrem per year and the maximum dose in any
restricted.area (not including the reactor room itself; which:should not normally be ::.
occupied during operation) will not exceed 5 rem per year.

3.3  Coolant systems — None required
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3.4.  Containment or confinement — None required

N ¢

35 Ventllatlon Systéms ~ None required
3.6 - Emergency Power — None required .

3.7 Radiation Monitoring, _

| Applzcabllzty R A S

These spemfications apply to the minimum radiation monitonng requirements for reactor
Opcratlons T RIS

OI;]ectzve A . .
~ The purpose of these spec1f1cations is to ensure that adequate monitonng is available to
preclude undetected radiation hazards or uncontrolled release of radioactive matenal

s

Speci ﬁcatzons

1. The minimum complement of radiation monitonng eqmpment requ1red to be
operating for reactOr operation shall include T ' v
- A criticality detector ‘system that mOnitors the mairi fuel storage area and
also functions as’an'area monitor. This system shall have-a visible and an
.+ .. audible alarm: in the control.room. - i i
- b. ‘An-area gamma monitoring system:that: shall have detectors at least in: the
i o+ L+« following locations: (13).control room; (2) reactor room near the fuel vault;
“ree e u(3) reactorToom (high level monitor) -and; (4)- outs1de the reactor room .
--wmdow' LRI TR LRI Lo
. The radiation monitors requued by 3 3 1 a and b may be temporarily
. removed-from service if; replaced by an-equivalent portable unit. -
2. During normal operation; a-calibrated .and operational. portable survey meter
- capable of measuring ambient radiation exposure will be available. .
3. During fuel loading or unloadmg, or during any expenments 1nvolvmg the :
addition or removal of material from the core (activation foils, etc.) a thin- w1ndow
GM detector will be available to check for personnel or area contaminatlon

A .;f L Y D O D FE.

S Bases oii-iies Rl oo o R e

The continuous monitormg of radiation levels in the reactor room and other Stations ,
ensufes the Warning of the ex1stcnce of ¢ any abnormally high ‘radiation’ levels The
availability of instrumenis to meastire the arhount of particulate activity in the reactor
room air ensures continued compliance with the requirements-of 10 CFR Part 20.: The
availability.of required portable monitors provides assurance that personnel will be able
to monitor potential radiation fields before an-area’is. entered and during fuel handling

In all cases, the low power levels encountered in operation of the critical assembly
~ minimizes the probable existence of high radiation levels.
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3.8 “Experiments: . - . oot

Applicability — * o . ovapon oo s el e
These specifications apply to all'experiments placed in the reactor tank S

Otjective SET |
The Ob_]eCtIVC of these specifications is to defme a set of cr1ter1a for expenments to ensure
the safety of the reactor and personnel LOUELE s TR T : : :

Specu‘zcanons A P R s

1. No new expenment shall'be performed until a ertten procedure that has been
developed:to permit good understanding'of the safety aspects is reviewed and
* «-approved by the Nuclear Safety Review Board and-approved by the Opérations. -
Supervisor. ‘Experiments that fall in the general category; but with minor’
deviations from those previously performed may be approved d1rectly "by the
- Operations Supervisor. D A . ' .

2. No experiment shall be conducted if the associated experimental'eouipment could

interfere: with. the control rod‘funct1ons or with the safety furlctlons of the nuclear
‘ mstrumentatlon T S e LA S P
3. For movable experrments w1th an absolute worth greater than $. 35 the maxrmum

reactivity change for withdrawal and insertion ‘shall be $. 20/sec.” Movmg parts
worth less than $.35 may be osc1llated at higher frequen01es in the core )

‘4. The maximuin posrtrve step msert10n of react1v1ty that can be calised by an ) o
experimental ‘accident or experrmental equrpment failure. of a movable or ‘
unsecured experiment shali'not exceed $ 60: - AT

' f‘Expenments shall not contam materlals whrch can cause a v1olent chemrcal
reaction. Unencapsulated expériments shall not contarn a mater1al that may o
produce significant airborne radioactivity. Encapsulated experrments may contain
materials that can cause a:minor release of arrbome radroactlvrty, subJect tor the
limits in Techmcal SpeC1f1catrons'3 8.8." Crand Pl ;

W

6. ’Expenments conta1n1ng known explos1ves or hlghly flammable matenals shall not
" be mstalled in the reactor v

S O AL S SO N "i:g' s M L2 t:‘

7. Al experlments that corrode eas1ly and are in contact w1th the moderator shall be
encapsulated within corrosion res1stant containers. -

8. All experiments contammg radroactrve matetial shall be evaluated for the1r
-potential release of airborne radioactivity and limits shall be established: for the
permissible concentration of radioisotopes in the experiments such that a -
... complete release of all gaseous, volatile, or particulate constituents to the reactor
* room air would not excéed the lrmrtatlons for exposure of 1nd1v1duals m restrlcted
~or unrestncted areas.

i

" Bases .- ¢
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The basic experiments to be performed in the reactor programs are described in the
- Safety Analysis Report (SAR). The present programs are oriented toward reactor
- operator training, the instruction of students, and with such research and development as-
is permitted under the terms of the facility | license. To ensure that all experiments are
well planned and evaluated prior to being performed, detailed written procedures for all
new experiments must be reviewed by the NSRB and approved by the Operations-
Supervrsor

G e

Since the control rods enter the core by gravrty and are requ1red by other technrcal
specifications to be operable, no equipment should be allowed to interfere with their
functions. To ensure that specified power limits are not exceeded, the nuclear
1nstrumentat10n must be capable of accurately momtonng core parameters

All new. reactor- expenments are:reviewed-and approved pnor to their perfonnance to .
ensure that the experimental.techniques and procedures.are safe and:proper and that the
hazards from.possible accidents are minimal: ;A maximum reactivity change is
established for the rémote positioning and for oscillation of experimental samples and
devices during reactor operatlons to ensure that the reactor controls.are readily capable of
controllmg the reactor :

Al experunental apparatus placed in the reactor must be properly secured In
consideration of potential accidents, the reactivity effect of movable apparatus must be
limited to the maxrmum accidental step react1v1ty insertion analyzed This corresponds
toa 0 60$ posrt1ve step whrle operatmg at full power followed by one farlure in the
reactor safety system

. N

Restnctrons oon irradiations of explosrves and hrghly ﬂammable materials are 1mposed to
minimize the possrbrhty of explosron of frres in the v1c1n1ty of the reactor ’

To minimize the possibility of exposing. fa01l1ty personnel or. the pubhc to. radroactwe
materials, no expenment will be performed with, matenals that could result in a violent
. chemrcal react1on produce alrbome act1v1ty, or cause a corros1ve attack on the fuel
claddrng or pnmary coolant system . o :

S pecrfrcatron 8 will ensure that the. quant1t1es of radroactlve matenals contalned in
experiments will be so limited that their failure will not result-in.exposures to individuals

“in restricted .or unrestrrcted areas to exceed the maximum,allowable exposures stated in
10 CFR 20 “The Testricted area maximum is defined in 10 CFR 20.1201 through 10 CFR
20.1204. The unrestrrcted area maximum is defmed in 10 CFR 20 1301 and 10 CFR
20:1302. - C R . 2

AT STV

3.9 F ac1l1ty speclflc leltmg Condltlons for Operatlons ,

All fuel transfers shall be conducted under the d1rect10n of a hcensed senior reactor
Operator. . . ;. ¥ bl i lil AL T TP .

Operatmg personnel shall be familiar with health physrcs procedures and monrtonng
techniques, and ‘shall monitor the operation ‘with appropriate radrat1on 1nstrumentatron

For a completely unknown or untested core, fuel loadrng shall follow the inverse
multiplication approach to criticality and, thereafter, meet Specification 4.2. Should-any
interruption of the loading occur (more than four days), all fuel elements except the initial

11
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loading step shall be removed from the:core in reverse sequence and the operatron
repeated. PO O F o o

For a known core, up toa quadrant of fuel pins may be remoyed fro‘r"n‘th:‘e core ora single
stationary fuel pin be. replaced W1th another statronary p1n only under the. followmg
conditions: - S : R T SR

L. The net change in react1v1ty has been prev1ously _determmed by measurement or ,
“itcalculation to be negative or less than 0. 20$ e ‘

The reactor is subcntrcal by at least 1 00$ in reactrvrty
'y . There is 1n1t1ally only one Vacant posrtron w1th1n the actlve fuel lattlce

The nucledr instruméntation'is on scale and thé durnp valve is ot bypassed.

ARl

The critical rod bank position is checked after the.operation.is-complete.. ..

:"

4. SURVEILLANCE REQUIREMENTS
4.1 ‘Reactor Core Parameters - o

Applicability
These specifications apply to the verification of shutdown reactivity, reactivity worth of
fuel, and reactor power levels that pertain to reactor control. . | _ |
Otjective

The purpose of these specifications is tp ensure that the, analytlcal bases are: and remain
valid and that the reactor is safely operated SEE PRI L ~
Speci fzcatz ons

The followmg parameters shall be determmed durlng the 1n1t1al testmg of an unknown or
previously untested core confrguratlon :

a. excess react1v1ty,
b.  worthof most reactlve fuel pm T T TV
' reactor power measurement

d."*" shutdown reactivity.

BaSeS: o Cr e e e e e VA N

Measurements of the above parameteis are made When a new réactor 'co‘n'figﬁféﬁéh is
assembled. . Whenever.the core.configuration is altered to.result in an unknown:or’

* untested configuration, the core parameters. are «evaluated to ensure that they:are within
the limits of these specifications and the values analyzed.in the SAR. During this test
period of the reactor, measurements are performed using the approved experimental
procedures.

12
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The excess reactivity measurement is-made to verify. that this-configuration is not sub ject
to a reactivity addition accident more severe that that analyzed and described in the = - -
Safety Analysis Report, Sectlon 132. . . . -

This same accident.assumes ‘a scram srgnal at a maximum power level of 100 ‘watts
indicated so it is necessary to measure reactor power and make any necessary -
adjustments to the 1nstrumentat10n that indicates -reactor power. The scram srgnals are
based in detéctor current while the visual: drsplay is m watts, The hlgh current scram must
be verified to not exceed an mdrcated 100 watts

3

Lastly, the accident analysrs assumes the reactor is shutdown by at least $1.00 reactrvrty
 after the high ciirfent scraii’occurs:-Shutdown réactivity is-also measured to ensure the
_ reactor meets, the definition of shutdown when.all control rods are-on the bottom.

4.2  Reactor Control and Safety Systems -~ - °

Applzcabzllty LTI R
These specifications apply to the survelllance of the safety and control apparatus and
instrumentation of the facility. e

Otjective

The purpose of these specrfrcatrons is to ensure thatthe safety and control equrpment 1s ’
operable and will function as required in Specrfrcatron 3:2: :

Specifications _

1. The total control rod:drop time; ‘including instrument response time shall be
measured semiannually to verify that the réquiremeénts of Spécification 3.2, Item
3, are met. , o

2. The moderator-reﬂector water dump tlme shall be measured semrannually to l

All safety system channels shall be cahbrated annually

4. A channel test of the safety system channels (intermediate, and power range
instruments) and a visual inspection of the réactof shall be performed daily prior
to reactor startup. The interlock system shall be:checked daily prior to reactor
startup to satisfy rod drive permit. These systems shall be rechecked following a
shutdown in excess of 8 hours. :

5. | The moderator-reflector water height shall be checked visually before reactor
- startup to verrfy that the requirements. of Specification 3.2, Item 5, are met.

3

6. These- tests may be waived when the instrument; component, or system is not
. .:required.to be.operable; but the instrument, component or system- shall be tested
.pr10r to bemg declared operable S e : S R

13
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Bases

Past performance of control rods and control rod drives and the moderator-reflector water -
fill and dump valve system have demonstrated that testlng semrannually is adequate to
ensure compliance with-Specification'3.2, Items 3 and4. ML e :

Visual inspection of the reactor components 1nclud1ng the coitrol rods prror to each
day's operation, is to ensure that the components have not been damaged and that the core
is in the proper condition. Redundant safety channels are provided by having three
independent channels provide high' current scrams if nécessary and by requiring all thrée
channels be operable. The analysis of the most severe accident showsno fuel damage -
even if one channel fails. Random failures should not jeopardize the ability of the overall
system to perform its required functions. The interlock system for the reactor i§ designed
so that its failure places the systemin a safe or non-operating condition. However,to -. .
ensure that failures in-the safety channels and interlock system are detected as soonas -
possible, frequent surveillance is desirable and thus specified. Allof the above: -
procedures are enumerated in the daily startup checklist. ' -

Past expenence has indicated that, in conjunction with the daily check, cahbratlon of the'
safety channels annually ensures the proper accurac / is marntalned

4.3 Coolant Systems i _Q
Appllcabzllly | o

These specifications apply to moderator in the storage tank or reactor tank.
Ojective R

LR oL R !'1 ‘ ) B ) N,
The purpose of these specrﬁcatrons is to ensure the contrnued Vahdlty of radratron
protectron standards in the facility. - LR T e

Specification BTV

et s
: ¥ .
* A TR

,,,,, f S

N IR ST IV D PO T

Bases‘- T T T P Ca
Experience has demonstrated that the moderator does not accumulate radroactrve materlal
due to the low operating neutron fluence. Therefore, perjodic monitorin g 1s not necessary.

"Verrfrcatron is necessary, however prror to drscharge to the envrronment

44 Contalnment or Conflnement None requlred

BRS YR EAPRE P

4.5. - Ventllatlon Systems None requlred

4.6 o Emergency Power— None requlred . e ‘ . .

i " S oot LT Lt [T [N
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4.7 Radiation Monitoring ' o - 5

Applzcabllzly

These spec1f1cat10ns apply to the surverllance of the area radratron monrtonng equipment
and all portable_ radiation monitoring instruments. o

Ob]ectzve G

The purpose ¢ of these speafrcatrons 1s to ensure the contrnued va11d1ty of radratron :
protectron standards in the facrhty

Specrﬁcatzon -

The cntrcalrty detector system),’ and ar¢a gamma monitors: shall be tested with a radratron
source 4t least-monthly and daily if the reactor is: operated and calibrated semrannually
Portable instruments shall be- cahbrated annually : -

Bases )

t

Expenence has demonstrated that cahbratron of the crrtrcahty detectors and gamma
monitors semiannually is adequate to ensure that significant deterioration in accuracy
does not occur. Furthermore, the operability of these radiation monitors is included in the
daily pre-startup checklist. If the reactor is not operated for more than a month, the
instruments are required to be checked to ensure operability. Portable instruments are -
calibrated at the manufacturer recommended frequency

4.8  Experiments — None required
4.9 Faciljty-spe__cific; _Surveillance Beguirements’ - N on_erequir_edw
5. DESIGN FEATURES

5.1  Site and Facility Description
The facility is locatéd-on-a’sité situated ‘on the south bank of the Mohawk River in the -
City of Schenectady. An inner fence of greater than 30 feet radius defines the restricted

area. An outer fence and riverbank of greater than 5 0 feet radius defines the exclusion -
area. . oo A : EPA B ' ‘ '

The facility'is housed 1n the reactor burldlng The Secunty of the facility is marntarned by
the use of two fences; one at'the site’ ‘boundary and'the othér defining the restricted aréa
around the reactor building 1tse1f

The reactor room is a 12-inch relnforced concrete enclosure with approxrmate floor
dimensions of 40x30 feet. The height from: the ground floor te-the ceiling shall be about
30 feet. The roof is a steel deck covered by 2 inches of lightweight concrete, five plies of
felt and asphalt, with a gravel surface. Access to the reactor room is through a sliding*
fireproof steel door that also contains a smaller personnel door. Near the centér of the
room is a pit 14.5 x 19.5 feet wide and 12 feet deep with a floor of 18-inch concrete.

15
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Thrs part contains the 3500: gallon water storage tank and other p1p1ng and auxrhary
equipment.. ’ o dhow i e .

sagdo bl

52  Reactor Coolant System ‘

" The reactor core is 1nstalled ina starnless steel reactor tank that has a capac1ty of
approxrmately 2000 gallons of water. The tank nommal dimensions are 7 feetin
diameter and 7 feet high: The tatik is supported at floor level above the reactor room by
8-inch steel I-beams. There are no side penetrations in the reactor tank.

The reactor tank is connected to the water storage tank:via a six-inch-quick-dump line. - .
Therefore, it is required that the storage tank be vented to the-atmosphere such that its -
freeboard volume can always contal,n all water-in the pnmary system The water handlmg
system allows remote frlhng and emptyrng of the reactor tank It provides for a water
dump by means of a fail safe. butterfly type gate valve when a reactor scram is 1n1t1ated .
The frlhng system ‘shall be controlled by the operator who must satrsfy the sequent1al -
interlock system before addrng water to, the tank.. A pump is provrded to add the
moderator-reflector water from the storage dump tank into the reactor tank A fast fill
rate of about 50 gpm is prov1ded A nominal six-inch valve is installed i in the dump hne
and has the capability of emptying the reactor tank on demand of the operator or when a
reactor scram is initiated, unless bypassed with the approval of the licensed senior
operator on duty. A valve is installed in the bottom drain line of the reactor tank to
provide for completely emptyrng the reactor tank. B

53 Reactor Core and Fuel

The reactor ¢ore shall' ¢onsist of ufaniam fuelin the form of 4.81 weight petcent orless
enriched UO, pellets in metal cladding, arranged in roughly a cyllndrrcal fashion W1th
four controt rods placed symmetncally about the core peripliery. The total core o
configuration and the arrangement of individual fuel pins, 1nclud1ng any experiment,
shall'comply with'the requrrements of- these Technical Specrfrcauons found in Sections
3.1 and 3.2 of th1s l1cense The core shall cons1st of all SPERT (F l) fuel descnbed in
5.4.3. : : !

The fuel prns are supported and posrtroned on. a fuel p1n support plate dnlled w1th holes
.to accept tips on the end of each pin. The support plate rests on a carrier plate which
forms the base of a three-tiered overall core support structure. An upper fuellittice plate
rests.on the top plate, and both are-drilled-through with holes with the prescribed .- -
arrangement to- accommodate tthe upper ends of the fuel pins. Thelower fuel pin. support _
plate, a middle plate, and the upper fuel pin-lattice plate are secured with tie-rods and .
bolts. The entire core structure is supported vertically and anchored by four posts.setin -
the floor of the reactor tank :

Core fuel pins t to be ut111zed are 4 81 we1ght percent enrrched SPERT (F l) fuel rods
Each fuel rod is- made up of sintered UO; pellets, encased in a stainless steel tube, capped
on both ends with a stainless steel cap and held in place with a chromium nickel spring.
Gas gaps to accommodate fuel expansion are also provided at both the upper end and
around the fuel pellets. Figure 4.5 of the SAR depicts a single fuel pin and its pertrnent
dimensions. NUREG-1281 describes these fuel pins.in additional detarl ;
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Four control rod.assemblies are installed; spaced 90 degrees apart at the.core periphery.
Each rod consists of a 6.99-cm square stainless steel tube, which passes through the. core
and rests on a hydraulic buffer on the bottom carrier plate of the support structure.

Housed in each of these. "baskets" are two neutron- absorber sectrons one positioned
above the other as deprcted 1n thure 4, 6 of the SAR The combrnatron of the four fods
must meet the values given in Table l3 2 of the SAR W1th regard to react1v1ty with one
stuck rod and shutdown react1v1ty '

5.4 -. Fissionable Matérial Storage

When not in uSe the SPERT (F l) fuel shall be stored within the storage vault located in
the reactor room. The vault shall be closed by a'locked door and shall be provrded with' a
cr1t1cal1ty momtor near ‘the vault door ‘The fuel shall be stored in cadmium clad stecl
tubes’ w1th N0 more than 1 kg fuel per tube mounted on a steel wall tack. A storage tube

. in the'stordge vault cannot contaln more than 15 SPERT (F-1) fuel prns at any time. The
center-to- Center spacing of the storage ‘tubes; to gether with the cadmium clad steel tubes,
ensures that the 1nf1n1te mult1pl1cat10n factor is less than O 9 when the vault is fully
flooded w1th water

LR o N
P Tk
§

6. ADMINISTRATIVE CONTROLS o :1 3
6.1 ‘Organlza_tlon
6.1.1 Structure

The organization for the management and .operation of the reactor, facrhty shall 1nclude
the structure, 1ndtcated in Figure 6.1,

Level I: ,The Dean School of Engrneermg, appornts the Charr Nuclear Safety o
o - Revrew Board o
Level 2: = ;The Facrhty DlIeCtOI‘ reports to the Charr Mechanrcal Aerospace and
o . Nuclear Englneermg for admrnrstratrve puUrposes. .. o o
Level 3:  The Operations Supervisor reports to the Facility Dtrector -
Level 4: Llcensed operators and senior operators are the operating staff and report

‘o the Facrlrty Drrector for admrnlstratrve purposes

6.1.2. Responsrbrhty

The Dean School of Engrneenng, is responsrble for the fac1ltty hcense and appoints the
Chair, Nuclear'Safety Review Board. The Facility Director is'respénsible for facility -

administration and safety. The Operatrons Supervrsor is responsrble for the day to day
safety.anid-operation of the facility. - ™% 1"

The RPI Radiation Safety Officer (RSO) who i is organrzat1onally 1ndependent of the o
reactot operatrons group shall provrde advice as requtred by the Facility Director and the
Operations:Supervisor in rmatters - concemrng radrologrcal safety The RSO also has )
_ 1nterd1ct10n responsrb1llty and authonty P : -

6.1.3 Stafflng ‘

(@) The mrnrrnal staffrng when the ‘reactor is not. shutdown as descnbed in these:
specifications shall be:
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1) - An operatoror senior operator lrcensed pursuant;to: 10-CER 55 present at -
the controls. - e AU TRV
2) One other person in the control room certrfled by the Reactor Supervrsor

as qualrfred to activate manual scram and initiate emergency procedures
This person is not: requlred if an operator and a Senior operator are in the
control room. ‘
. -3) " Alicensed senior operator shall be present or readily.available on call The
- identity:of and-method for. rapidly contacting the lrcensed senior operator
on duty shall be known to the operator. Cet SN ~
(b) The minimal staffing when the reactor is:shutdown, but:not in safe shutdown is:a
senior reactor operator in the control room and a second senror reactor operator
present or readily available:on call. coo s : :
(¢) - Alistof reactor facility personnel by name and telephone number shall be readily
' avarlable in the control room for use by the operator The hst must 1nclude

1)~ " Management personnel. - -
-2) - “"Radiation safety personnel R S
3) = Other operations personnel . IR
(d) -~ Bvents requiring the direction of the Operations’ Supervrsor :
1 - All fuel or control rod relocations within the reactor coré unless the
" activity'is part of an approved experiment: '

2) Recovery from unplanned or unscheduled shutdown

6.1.4 Selectron and Trammg of Personnel

‘

The.selection, training and requahflcatlon of operatlons personnel shall meet or exceed
the requirements bf American National Standard for. Selection and Training of Personnel
for Research Reactors, ANSI/ANS-15.4-1988, Sections 4-6.

Additionally, the minimum requrrements for the Operations Supervrsor are at least four
years of reactor operating experience’ ‘and’ possess1on of a'Senior Operafor License for thé
RPI Critical Facrhty Years spent ifi baccataureate or ‘graduaté study'may; be substrtuted
for operating experience on a one-for-one basis’ up to a max1mum of two years -

6.2  Reviewand Apdit .. - . .- - o

A Nuclear Safety Review Board (NSRB) shall Teview. and aud1t reactor operatrons and
advise the Facrlrty Drrector in matters relatmg to. the health and safety of the publrc and
the safety of facrlrty operatrons : .

6.2.1 - Composition and Qualrflcatrons

n

The NSRB shall be appornted by the Dean Schoolaof Engrneermg in aCcordance Wrth the
NSRB Charter T P RS o !

6.2.2 °  Chartérand Rules =~ 0t

The NSRB Charter shall describe the composrtron of the board The Revrew Board shall
functron under the*followmg rules:
(a) ' The Board shall meet at least semlannually ; ‘
(b)  The quorum shall consist of not less than a majority of the full Board and shall
" include the Chairman or his designated alternate.
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(¢)  Minutés of each ‘Board meeting:shall be drstnbuted to the Dean NSRB members,
and such others as the Charrman may desrgnate P ;

6.2. 3 o Revrew Functron co

The followrng 1tems shall be revrewed and approved by the NSRB before

implementation: o

(a); Proposed experiments-and tests utrhzmg the reactor facrhty that are srgnrflcantly

. ... " different from tests and experiments prevrously performed at the facility.

b) Reportable occurrences. . oy, B

(c) -; + -Proposed.changes-to.the- Technlcal Specrfrcatrons and proposed amendments to -

.. -facility licensg.--. - - C o IEAE ¥ -

(d) Operatmg, Emergency and Surverllance procedures

624 - Audrt Functlon " ‘ K ;

(a) The audrt functlon shall mclude selectrve (but comprehenswe) exammatron of
operating records, logs, and other documents... Where necessary, discussions with
cognizant personnel shall take place. Inno case shall the individual immediately
responsible for the area audit in the area: The followmg areas shall be audited at.
least annually. T S

(b) Reactor operations and reactor operatronal records for compllance with 1nterna1
rules, regulations, procedures, and with l1censed proyisions; : - : ‘

() Existing operating procedures for adequacy and to ensure that they achreve therr
intended purpose in light of any changes'since’ theit 1mplementatlon '

(d). : Plant equipment performance with particular attention-to operating anomalies,

i, .+ -abnormal occurrences, and the steps-taken to identify and: correct their use. . -

" C s s e e - . . » .
[ P B PP I SIS SR I AT R R S O A

6.3 Radlatlon Safety '

The Rad1at1on and, N uclear Safety Commrttee and the Radratlon Safety Offrcer shall be
respons1ble for:the. 1mplementat10n of the. Radratlon Safety. Program for the RCF. The:-
primary purpose of the program is to. assure rad1010g1cal safety for all Unrvers1ty
personnel and the surrounding community.

63.1 ASLOW AS IS REASONABLY ACHIEVABLE (ALARA) PROGRAM

Control of i 1on1z1ng radratron exposure is based on the assumpt1on that any exposure ’
involves some risk. However; occupatronal exposure 'within accepted hmlts represents a
very small risk compared to the other risks voluntarily encountered in other work -
environments. STCORR TR R :

)

W

The policy of:Rensselaer Polytechmc Instrtute 1S.t0 ' maintain occupatronal exposures of
individuals to be well within allowable limits as are defined in the appropriate . .
regulations. The individual and collective dose to workers i in mamtalned as low as
reasonably achtevable (ALARA)

ALARA'is a part ‘of the normal work process where people are workmg w1th 1onrzrng
. radiation. Management at all levels, as well as each 1nd1v1dua1 worker must take an
active role in mlmmlzlng th1s radlatron exposure :

19
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Exposu‘res at the facility:are rohtinely'reviewed by the Radiation Safety Officer and
Radiation and Nuclear Safety Commrttee to ensure that' proper radratron safety
procedures are in place and, ALARA Is malntarned v

6.4  Procedures A‘ S _

Wntten procedures shall be prepared revrewed and approved pnor to mrtratrng any of the.
activities listed in this section.. The procedures including, apphcable check lists, shall be
reviewed by the NSRB and, followed for the; following, operatrons L
9] Startup, operation and shut down of the reactor...

2) Installation and removal of fuel pins; control rods expenments and exper1mental

facilities. SR
3) .. -Corrective actions to be taken:to correct specific and foreseen malfunctrons such

as for power fa1lures reactor, scrams, radiation emergency, [responses to alarms,
, . moderator leaks and abnormal reactiyity changes. . ,

4). Periodic surveillance of reactor instrumentation and safety systerns area
monitors, and continuous air monitors. :

- 5) Implementation of the-facility security plan. KRR

6) Implementatlon of fac1hty emergency plan in accordance wrth 10 CFR 50

Appendix E. .
7 Maintenance procedures that could have an effect oh reactor safety .

Substantwe changes to the above procedures shall be made only Wlth the: pnor approval
of the N SRB Temporary changes to the procedures that do not change therr or1g1nal
intent may be made w1th the approval of the Operatrons Supervrsor All such temporary
chariges to the procedures shall'be docurnented and subsequently revrewed by the
Nuclear Safety Revrew Board

B i N Do .

6.5 ) Experlment Rev1ew and Approval | S o

1) All new experiments or classes of experiments that might irivolve'an unreviewed
' safety question shall be reviewed by the Nuclear Safety Review Board. NSRB .
approval shall ensure that compliance with the requirements of the licénse
 technical specifications and:10 CFR50.59.shall be documented. . A licensee shall.
-obtain a license améndment pursuant to:Sec: 50:90 prior to-implementing a-
proposed change, test; or experiment ifithe change, test; or experi‘menthould'

(a) Resultin more than a minimal increase in the frequency of occurrence ‘of an
accident previously evaluated in the final safety analysis report; .= . *
_.(b) Result.in more than a minimal-increase in the likelihood of occurrence of a
" malfunction of a structure, system, or component (SSC) 1mportant to‘,safety
. prev1ously evaluated in the final safety analysrs report ; ' ‘
ey Result in more 'than'a mrmmal increase in the consequences of an acCrdent
prevrously evaluated in the final safety analysrs report;, :
(d) Result in more than a minimal increase’in the consequences of a malfunctron
" of.an SSC 1mportant to safety prevrously evaluated in the frnal safety analysrs
report
(e) Create a possibility for an accident of a different and potentlally more severe
than any previously evaluated in the final safety analysis report;
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-(f) Create a possibility for-a malfunction of an SSC important to safety witha .
different result than any previously evaluated in the final safety analysis : .
report

(g) Resultin a design basis lrmlt for a f15$1on product barner as descrrbed in the |
SAR being exceeded or altered; or
(h) Resultin a departure from a method of evaluation descrrbed in the SAR used
‘in establlshrng the ‘design’bases or in the safety analyses s
2) ' Substantive changes to.previously approved experiments shall be made only after-
review-and approval in writing by NSRB. ‘Minor changes that do not srgnrfrcantly
alter the experiment may be ‘approved by the Operations Supérvisor.

3) © - Approved-expériments shall be cafried‘out in accordance Wrth establrshed
‘ approved procedures =
4y’ Prior to'teview, an experrment plan-or proposat shall be prepared descnbrng the -
" experiment, including any safety considerations.” - - - -
5) Review comments of the NSRB setting’ forth any conditions and/or limitations

shall'be documented in committée mmutes and submrtted to the Facrlrty Drrector

6.6 Requlred Actlons in the Event of a Reportable Occurrence R

L) The reactor shall be shut down. Operat1ons shail not be resumed unless
authorized by the Chair, NSRB e
2) Occurrence shall be reported to the Facrlrty Drrector or desrgnated alternate the :

NSRB and to the Nuclear Regulatory Comm1ss10n not later than'the followrng
__workmg day by telephone and. confrrmed in wntrng to hcensrng authontres to be
followed by a wntten report that descrrbes the crrcumstances of the event wrthm }
14 days of the event.

3) Al such conditions, including action taken to prevent or reduce the probabrlrty of
a recurrence, shall be reviewed by the NSRB:: Phe'NSRB shall conicur with

. orrectrve actlons e . L _

67 Reports . oo o ;,, S ‘.; o o

In-addition to:the requrrements of applrcable regulatrons and in no way substrtutrng

therefore,:all written reports shall be‘sent to the U:S. Nuclear Regulatory Commission,

Attn: Document Control Desk, Washington, D.C.-20555, with a copy:to the Reglon |

Admrmstrator

Cone e A At Hoatie

6.7. l Operatmg Reports PGSR U

A wrrtten report coverrng the prevrous year shall be submrtted by March 1 of each year.
It shall in¢lude’the following: * "
(@ ,Operatrons Summary A summary of operatmg experrence occurrrng dunng the
réporting period that reldtes to the safe operatron of the facrlrty, mcludrng
- 1), Changes|i in facrlrty desrgn '

c "2) Performance charactenstrcs (e’g equrpment and fuel performance)
3)" Changes in operating procedures thét relate to the safety of fac1llty
operatrons
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....4)  Results of surveillance tests and 1nspect10ns requrred by these Technical

(®)
©

(d)
_ ©
()

(&)

()

6.7.2
(a)

(b)

Specrfrcatrons,
5) A brief summary of those changes, tests, and experlments that requrre
authorization- fromxthe Commrssron pursuant 10 .10 CFR 50. 59 and;

: 6) ‘ Changes in the plant operatmg staff serving in the followmg posrtrons

a) Facility Director;
b) Operations Supervrsor : S e
~¢) . RSO,
S d) “Nuclear Safety’ Revrew Board Members
Power Generation. A tabulatron of the 1ntegrated thermal power durmg the

LB

. reporting period. - 1t i ST L

Shutdowns. A listing of unscheduled shutdowns that have occurred durrng the
reporting period, tabulated according to cause, and a.brief: descrlptlon of. the
preventive action takento:prevent reCuUrrence. «» .o i P
Maintenance. A tabulation of corrective marntenance (mcludrng maJor .
preventative maintenance) performed ‘during the reportmg penod om: safety related
systems and components. :
Changes, Tests and Experiments... A br1ef descrlptron and a summary of the safety
evaluation for all changes, tests, and experiments:that were carried out without
prior Commission approval pursuant to the.requirements of 10 CFR Part 50.59.

- A summary of the nature, amount and maximym concentrations.of radioactive

effluents released or drscharged to the environs beyond the effective control of the
licensee as measured at or prior to'the point of such release or dlscharge
Radioactive Monitoring. A-summiary of:the TLD dose rates taken at the exclusion
area boundary and the site boundary during the reporting period. )

.Occupational Personnel Radiation Exposure. A summary of radiation exposures: ,

greater than 25% of the values allowed by 10 CFR 20 recerved durlng the .
reporting period by facrhty personnel (faculty, students or experrmenters) and
visitors. : Pttt

SpecralReports e - T i
Reportable Operatronal Occurrence Reports Notrfrcatron shall be made wrthrn 24
hours by telephone in accordance with 10CFR50.36(c)(7) followed by:a written
report in accordance with 10CFR50.36(c)(5) within 10 days in the event of a
reportable operational occurrence as defined in Section 1.3. The written report on
these reportable operational occurrences, and to the extent possrble the
preliminary telephone and e-mail notification shall: (1) describe, analyze, and
evaluate safety implications; (2) outline the measures taken to ensure that the
cause of the condition is determined; (3) indicate the corrective action (including
any changes made to the procedures and to the quality assurance program) taken
to prevent repetition of the occurrence and of similar occurrences involving
similar components or systems; and (4) evaluate the safety implications of the
incident in light of the cumulative experience obtained from the record of
previous failures and malfunctions of similar systems and components.

Unusual events. A written report in accordance with 10CFR50.36(c)(5) shall be
submitted as specified in 10CFR 50.4 within 30 days in the event of discovery of

any substantial errors in the transient or accident analyses or in the methods used
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©)

6.8
6.8.1

(@)

- (b)
()

(d)
(e)
£y -
@)

6.2

6.8.3"
, for the lrfe of the Facrlrty R

(a)
()
©

@

(h) -

“ for such analyses; as described ini the Safety Analysis Report or i the bases for

the Technical Specrfrcatlons

Key changes n’ Orgamzatron A written report in accordance with

10CFR50: 36(c)(5 ) submrtted as speC1f1ed in IOCFR 50 4 shall be provrded for any

: change in'Level 1 or Level 2 personneli« ™

Operating Records ' o e

" The following records and logs shall be, mamtamed at the Fac1lrty or at Rensselaer
Polytechmc Instltute for at least f1ve years

Normal facility operatron (except retam checkhsts for one year) and prmcrpal

“maintenance operations; .

reportable occurrences; » RO .
tests, checks, and measurements documentmg comphance w1th surverllance
requirements; - 0 RS T RIS

- experiments performed W1th the reactor
~ fuel shipments, inventories, and receipts; AR v
;- reactor facility radiation and contamination surveys;- = i 0o
. approved changes to operating procedures; .. i - .7 .

records of NSRB:meetings and audits: ~ .
Records to be retamed for at least one certrfrcatlon cycle e

Records of trammg oL retrammg of: certrfred operatrons personnel shall be
maintained at all times the 1nd1v1dual is employed or until the. certrfrcatlon is
renewed. e

RS A B
wr P

“The followrng records and logs shall "be mamtalned at the Facrlrty or at Rensselaer‘:

| gaseous and quu1d radroactrve releases from the facrhty,

TLD environmental monitoring systems;
radiation exposures for all RPI Critical Facrhty personnel (students and -

. ,experimenters) and visitors; .~ ot v oo ,
s;the present as-built facrhty drangs and new updated or corrected Versions.
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Explanation of Changes to Technical Specifications

" The changes explained herein are relative to the current Technical Specification, valid for

Amendment 11 to the license. The changes then are- dlfferences in the proposed Technical
Spec1flcat1on SRR -

4

References used in the explanatlons are: C
L. NRC Request For Additional Inforrnatlon ‘March 21, 2008
2. Techmcal Spemﬁcanons (current version), dated September 2004

Note that Ref. 1 uses text’ and orgamzatlon of a third version of the Technical
Specifications, spec1ﬁcally the version submitted in 2002 with an‘application for
relicensing. Except for responses“to Ref 1, this version of the Technlcal Specifications is
no longer in use C

FESTY RO
PG L o

The changes relatlve to Ref 2are:

1. _ Section 1. ladded . L
2. Section 1.2 added to show Wthh version of ANS 15 1 was used.
3. SCCUOH 1 3 Def1mt1ons were 1mported from. ANS-15.1-2007 and are not

numbered as in Ref. 2. This is numbered Section 1:0'in'Ref. 2. Spe01f1c definition
changes are presented below. Definitions added as part of ANS-15.1- 2007 are
not discussed and no justification is considered to bé requlred Note that
references to specific definitions in later sections of the Technical Specification

- have been revised to accommodate the revised format and numbermg

4. Definitions added for certificate or charter, certlfled Class A reactor operator,
Class B reactor operator and channel.

Definition of channel calibration changed to agree with ANS-15.1-2007
Definition of channel check changed to agree with ANS-15.1-2007.
Definition of channel test changed to agree with ANS-15.1-2007.

el B SN

Definition of control rod assembly (Section 1.0.D) changed to control rod and
reference to materials not in use was removed from the definition. There is no
plan to use control-tods’ ‘other'than those in the definition.

9. - Definition added for core configuration.
10. Definition of excess reactivity changed to agree with ANS-15.1- 2007
11. Definition of experlment changed to agree with ANS-15. 1—2007

12, Added definitions for fac1hty -specific definitions, known core, license, hcensed
“and licensee.

13. 'Removed definition of measuring channel (Sectlon 1.0.G) as redundant with the
- definition of channel.

14.  Definition of measured value changed to agree with ANS-15.1-2007.
15. Definition of movable experiment changed to agree with ANS-15.1-2007.

16. Added definition of owner or operator.



18. .
9. -
20. -

21
22. . -

2.

24
- 25.

26.
27.
28.
29.
30.
o term measunng channel wrth the term channel
31.
32,
33.
34.
35.
36.

37. ¢
38.
39.

‘Added definitionof reactrvrty worth of an experrment“ -

;Defmrtron of unknown core added

- Definition of operable changed to’ agree with ANS-15. 1 2007

Defrnltron of operatrng changed to agree wrth ANS 15 1 2007
Added definition of permit. i ... .ot o

Added definitions of protective action, reactor:operating and reactor operator.
Reference to xenon in the ANS-15.1-2007 definition"of reactor o'perating was
removed since the RPILreactor does not‘generate detectable xenon::

Defmrtron of reactor safety systems changed to agree w1th AN S 15 1 2007

Defrnrtron of reactor secured changed to agree more: closely wrth ANS 15.1-2007
and reflect facrllty specrfrc conditions. . . _—

- Definition of reactor shutdown changed to: agree Wlth ANS 15. 1 2007 and to

reflect facility-specific conditions..:

f
cf

The definition for readrly available on call was revised.to 60 mmutes travel time

" - or 25 miles. The previous definition was more restrictive, 30 mmutes and 15

miles: The Justrfrcanon for this change was provrded with the response to the

'Request for Additional Informatron 1tem 12 6 and is drscussed in the Safety

Analysis Report, Chapter 12.

Added defrnrtron of reference core condrtron

Added deflmtrons of research reactor and research reactor facrhty

/Added definition of responsrble authorlty p T

Definition of reportable occurrence revrsed to hlend together the deflnrtron in
ANS-15.1-2007 and the defrnrtron in Ref 2.0

Modrﬁed defrnrtron of safety channel to be consrstent wrth replacement of the

Added definition of scramtime.... ;... PR T

- Definition of secured experrment changed to agree wrth ANS 15 1 2007

Added deflnltron of senror reactor operator. .. --;—.;‘.-‘ R ;.5 :

- Added definition of shall, should and: may. N R i

- Added definition of shutdown margrn and’ supervrsory reactor operator

Changed definition of surverllance frequency to agree w1th and to reference

. ANS-15:1-2007. The: sur‘velllance 1ntervals that are not used at the RPI reactor‘

were removed from the list.-
Definition of true value changed to agree wrth ANS 15 1 2007 L '

Added definition of unscheduled shutdown. -+ =+



40.

41.-

42.
4.

44.

45.

46.

47. -

48.

49.

Section 2.1 revised to state that no safety. limit is required. This is consistent with
ANS-15.1-2007 for reactors without engineered safety systems. The text for

Applicability, Objective and Specrfrcatron was deleted. A basis for not requiring

a safety limit replaces the text explaining the basis for the current safety limit. -

-, The limiting safety system setting for-reactor-power in Section 2.2 has been
reduced to 100:watts, a more conservative setting than the 135 watts in the

previous Technical Specification Instrumentation‘changes make this possible

,,,,,

of mstrument full scale’ ranges "The vatue of 100 watts was chosen to agree with

~the license limit. The €xplanation of bases was changed for consrstency with the

reduced safety system setting.

-+ Thelimiting s‘afety' system setting of 2.0 COunts/sec was deleted. This instrument

setting is unrelated to safety and is retained as an interlock shown later in the
Technical Specifications. The associated discussion paragraph in Bases. was also
removed :

Sectrons 3.1 and 3 2 were renumbered as 3 2 and 3 l respectrvely to agree with
the organrzatron of ANS-15.1- 2007 and the- constrarnt on excess reactivity moved

. tothenew 3.1 from paragraph 3.1.1 of Ref 2. Text for Applrcabrhty, ObJectrve,

and Bases of this specification was added.

Paragraph 3.1.3, Ref. 2 was deleted as unnecessary The analyzed accidentis .
independent of control rod reactrvrty rate. Further, responses to Ref. 1 show that
the rate.limited by Ref. 2 is not achievable. Reviewing changes to core
configuration include a consideration for accidents morg severe than that
analyzed and this would include reactivity additions by control rods N ote that
deletion of this'item renumbered all followrng 1tems '

, Control rod drop time has been mcreased from that specrfred in paragraph 3.14
" of Ref: 2 The moist severe accrdent assumes a l 5 second delay to msert the

accommodate instrument response. Further, thereis no part of the accident
analysis.that relates to a magnet release time so this specification is eliminated.

‘Associated discussion in Ref! 2, sectron 3.1 Bases was revrsed to agree w1th the

revrsed drop time limitation. * -

Tnstrument ranges for Linear Power and Liog/N power on Ref: 2. section 3.1,
Table 1 were changed to show the ranges of the current.equipment. A range for
Log N Penod was: added to thrs Table

fThe Functrons m Table 1 for Burldmg Power changed to Reactor Scram Thrs
“better defmes the action that occurs if Burldmg Power fails.

" Footnotes (a) and (b) have been.deleted from Ref. 2, section 3.1, Table 1, as

unnecessary and the remamlng two footnotes currently ©) and (d) renumbered
as (a) and (b) respectively. Older instrumentation had bypass capabrhty The
current instrumentation does not..

Footnote (a) has been deleted from Ref. 2, section 3.1, Table-2, as unnecessary.
Older instrumentation had bypass capability. The current instrumentation does



50.
51.
2.

53

54.

57.

58.

- paragraph was renumbered. oy o

. not. In.addition “less than” slgns--‘(<) were added to the specification for Reactor

Period value and Neutron Flux value: for completeness. An explanation for -

mrnrmum neutron ﬂux was added to sectron 3.1 Bases

,. The 1nterlock for Failure of Lrne Voltage to Recorders n sectron 3 l Table 2,

was reworded and a minimum value established as- proposed by Ref. 1, 3.2.9(A).
The Value of 100 volts is based on the equrpment operatrng manual

,The 1nterlock for Reactor Tank Water Level section 3:1; Table: 2; was. deleted

This is not an automatic interlock, but an administrative control established by
operating procedures. Explanatron in Bases for moderator water- level has been
revised.

- Anew paragraph was added to the start of Ref 2 sectron 3 l Bases to drscuss the
" limitation on fuel pin ‘worth. Thrs paragraph was placed frrst to agree with the )

order the constraints are listed.

- The specrfrcatron for 1ntegrated thermal power was lowered to 2 krlowatt hours.

This change is a result of evaluatrng radratron survey values 1nsrde and outside of
the reactor burldrng See the drscussron in Ref. 1, 4.8. While facrlrty environment
monrtors show Jess than mrnrmum detectable radiation levels inside and outside,

' 'this is a result of operating power levels and schedule The reduced integrated

power value will limit the maximum possible dose in restricted areas to less than

* . 5rem per year and in- urirestricted ‘areas to‘less than 100 millirem per year if the

facility operates at licensed power for the total 2 kilowatt-hours. -

The last four paragraphs. of Ref. 2, section3.1 Bases were removed as -
unnecessary since the specification discussed in‘thos¢ paragraphs is' discussed

_:elsewhere (excess reactrvrty, pin, worth and reactor, power) or deleted (control rod

R __vworth) . 4

550
.Sectjon 3.1. The reactor. parameters of Ref. 2 are.not parameters used in the

T S VTS THNS LN S ISR TR ST N

Materral in section: 3.2 of :Reéf:: 2 has:beent deleted and replaced by the new

accident analysrs and need not be stated as hmrts or .constraints. The accrdent
analysis makes no assumptron about temperature or vord coeffrcrents of
reactivity or about initial temperature other than to use Cross- sectrons based on

;- 20C. Nor does the progress-of the-accident: generate srgnrfrcant temperature

changes or voids. The new core parameter of‘excess reactivity is'the rieCessary

. parameter to define the-accident magnitude, along with the; antrcrpated response
-, from the reactor safety,system.: ..o oo 0

56.

Ref2 sectlons '3.3iand 34 dre renumbered 3.7 and section 3.4 and-3. g

- tespectively. New sections 3.3 =36 have beén added Thrs forrnat change isin

accordance with ANS-15.1-2007.. ~ -+ * - -

Paragraph 3.3.1c in Ref. 2 has been deleted as unnecessary As explarned in the
response to Ref. 1 7.6'the iristrumént’is niot-considered to be necessary for
adequate radiological protection at the RPI reactor’ facrlrty ‘The followrng

I
EEN

“Requiréments for portable radrologrcal instriiments have been added’as’

paragraphs 3.7.2 and 3.7.3 and text added to the' Bases to explain the purpose.



59.

60.

61 "
62. _f

63.

64.

65.
- section and specification. . .« v riys e

66,
67.

68. New Sectron 4 3 through 4 6 added and Sectlon 4 3 renumbered as 4 7 to agree

,._w1th 'ANS- 15 1 2007. format

69. - Ref. 2, section 4.3' Spec1f1cat10n revised i6 rémove the moblle partrculate gamma

70.

1.

.- This addition.was proposed by Ref. 1, 3.3.2. In Ref. 2 thrs is 3. 3 2 and is less
fspecrfrc as to what mstruments are. requrred v . :

Specification 5 from Ref 2 sectron 34 has added text for clarrty See response to

- Ref.;1, 3.4i5..

- Spe01flcat1ons 8 and 9 from Ref 2, sectron 3.4 combmed into a smgle ’

specrfrcatlon Seée Response to Ref. 1,34. 8(A) ‘The associated text in Bases (last

‘paragraph) has been revised to. reference a s1ngle spec1f1cat10n and prov1de ’

correct references to 10CFR20. .
New sciction 3.9 s béeh added and mate“rial from scction 5.6 of Ref. 2 was
moved to the new sectron as proposed by Ref. 1 5.6(A).

Sectrons 4. 1 and 472 of were renumbered ds 4; 2 and 41 respectrvely and the t1tles

‘revised to'agree ‘with the’ format of ANS 15 1- 2007

. The Appllcabrhty and Specifications of sectlon 4. 2 of the Ref 2 were changed to
' meastire those parameters of an unknown core that are important to determine if
' the unknown core meets the requrrements of section 3 and to calibrate the safety

channel instruments. Core confrguratron changes can perturb the neutron flux at

' the ion ¢hambers. Unless a power ¢ cahbratron is performed the limiting safety
o system settmg of 100 watts may not be met e :

- Ref. 2, Sectlon 4.2.0bj Jectwe rev1sed to refer to Sectron 3 2 vice Specrflcatron

3 ]. yF » TSRV S B PR S : -

Ref. 2, section 4.2, Specrfrcatlons 1,.2 and 5 revrsed to reference the correct

Ref. 2, séction 4.2, specification3, revised to- requrre annual cahbrat1on of only
the safety system channels. Calibration of all instrumentation, as is now required,

.is- unnecessary since only the safety system:channels provide reactor protection.

U Ref. 2 sectioni 4.2, Bases, first paragraph rev1sed 16 réfer to the correct section

and specrfrcatlon as proposed in Ref 1, 4. 2(B) The second paragraph was
rewrltten for clarrty as dlscussed in rcsponse to Ref 1, 4. 2(C):

monitor as discussed in the response to Ref. 1} itém 7.6: Further the peériodic
testing of the area monitors and criticality detector was reworded. The current .

R requrrement to check the. channel is now a test.using a radiation source.. At least
~monthly test are requrred even if the reactor is not operating. The associated
.bas1s was reworded for clarlty

i‘.i‘,i By L -

_YAnnual cahbratron of portable mstruments added as a surverllance and
‘._'explanatron added to Bases.

Ref. 2, Section 5, was reorganrzed to agree with the orgamzatron and section
titling of ANS-15.1-2007. Specifically, paragraphs 5.1, 5.2, and 5.3.combined

into a new. 5 1. Paragraph 5.4.1and 5.5 combmed as new 5.2 with minor



72.

73. .

74,

75
76.
77.

78,
79.
80.
31.

82.
83.
84.
85.

86.
87.

83.

. rewording in the first paragraph. Paragraphs 5.4.2, 5.4:3 and 5.4.4 were

combined in new 5.3. The first paragraph of 5.6 is renumbered as 5.4 and the

. remaining paragraphs:were moved to the new Section 3.9 as discussed |
previously. The last sentence of the new 5.4 was sllghtly rev1sed

~ Ref. 2, Section 6 was rewritten in conjunction with a revised Safety Analysis

Report, Chapter 12.

Ref 2, paragraph 6 1 1 was reV1sed to agree w1th the structure recommended by
ANS-15.1- 2007. Some wording: changes were also made to, show reportmg
relatronshrps and the responsibilities were moved to 6.2.2. The paragraph
describing the health physicist’s relationship with the facility organization was -

* reworded to include the Facility Director, moved to 6 2 2 and the posrtlon
" identified as Radiation Safety Officer.: o

Responsibility ¢f the Facilify Dlrector and the Operauons Supervisor were
reworded.

Ref. 2, paragraph 6.1.3(a)3) and 4) combined.

Ref. 2, paragraph 6.1.3(c)1) revised to allow fuel and control rod relocations in
accordance with an approved expenment without direction from the Operations
Supervisor.

Minimal staffing requirement added to Ref. 2, paragraph 6.3.1 for the condition
of reactor shutdown, but not secured, as proposed by Ref. 1, 12.5. This inserted
paragraph pushed the following paragraphs back one step.

Updated a reference in Ref. 2, paragraph 6.1.4 as proposed by Ref. 1, 12.7.

Ref. 2, paragraph 6.1.5 renumbered to section 6.2. This causes renumbering of
subsequent sections.

Ref. 2, paragraphs 6.1.5.1 and 6.1.5.2 revised to refer to the NSRB Charter for its

~ composition.

‘Ref. 2, paragraph 6.1.5.3 revised by adding item (d) for specific procedures

requiring approval.

Added a new section 6.4, Radiation Safety. ,

Ref. 2, sections 6.2 through 6.6 renumbered as 6.4 through 6.8 respectively.
Ref. 2, section 6.3 1) completely rewritten as proposed by Ref. 1, 12.15.

Ref. 2, Section 6.4.1 was deleted since there is no safety limit. Section 6.4.2 was
moved up to become section 6.4, then renumbered at 6.6.

Ref. 2, section 6.4.2(a) (now renumbered to 6.6 1) ) revised to require reactor
shutdown as discussed in response to Ref. 1, 12.17.

References to 10CFR Part 50.59 in Ref 2, section 6.5.1 revised as proposed in
Ref. 1,12.18.

Health Physrcrst changed to RSO in Ref. 2,6.5.1 (a) 6) c) for consistency with

. other parts of the Technical Specifications.



89.
90.

91.
92.

93.

94.

Ref. 2;6.5.1 (d) revised to include preventatrve marntenance as. proposed by Ref.

1, 12.18..

Ref. 2, 6. 5. l(e) revised to clarrfy that hcense modlflcatlons are requrred only of a
more severe-dccidentis identified. ‘

* Ref. 2, 6 5. l(h) revised to'include visitors as proposed by Ref 1 12 18
. Reports in Ref. 2, 6.5.2 reworded as proposed by Ref. 1 12.19 and a report

added for changes ‘to levél 1 or Level 2 personnel. Reference to telegraph reports
was deleted since’ phone reports to the NRC Operatrons Center can be made at
any trme v

‘Ref. 2, sectlon 6 6 completely revrsed to agree Wrth ANS 15 1- 2007 in types of

records to be retained and minimum retention. trme as proposed by Ref 1, 12.20.

‘Ref 2, section 6.8.1, revised to. show the entire name of the university.



