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3. Safety Consjderations

The portion of the loop under consideration is approved by the
Pennsylvanin Department of Industrial Safety undsr Section I of the ASME Code.
A Ponnsylvania Special Number, No. 2162, is assigned to the loop since, to
somply with nuclear requirements, certain components were fabricated under

tre rules of Seciion VIII of the ASHE Code and tie applicable nuclear code
cane, 1273L.

The ccde approved snfety valves for the loop are PSV-1 and PSV-2,
"nese valves are located downstream of the pressure tube, and are now set to
actuate at nominal pressures of LO00 psipg and 127 psig, respectively, These
set nresgures are based on a pressure tube des.gn pressure of 4LOOO psig. The
locaticn and setting of these two valves [ulfill uhe requiraments of the Code
with respeet to overpressure protection for the pressure tube and the loop.
Relief valve, PSV.2, which is not required by the Code is installed to provide
additional overpressure protection for the loop.

lowering the settings of PSV.1 and PSV-2 to a maximum value of
3530 psig takes into consideration the pressure droo which occurs across the
pressure tube during normal loop operation, This p.-essure drop is calculated
to be & nagimum ~f 140 psi, The new settings of 39t0 psig will limit the
pressure at the tube inlet to a maximum of 103% of the tube design pressure
as permitted by Section VIII of the ASHE Code.

Lowering the setting of PSV-3 to LBOO psig vneets all the requirements
of Sestion I of the ASHE Code. In addition, this change still allows adequate
operating flexibility between the safety valve setting and loop operating
pressure, and is consistent with lowering the settings of PSV-1 and PSV-2,

L. Health and Safety

T4+ is our conclusion that the health and safetr of the public will
not be endargered by this change.
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Variable "requuncy Motor Generator Set Modifications

1 whatl prevents Ue reactor coolant pump from operating from the
40U volt bus at high power? Could the underfreguency reactor
trip be made ineffective by operating the MG set at 63 cyeles
with the generator breaker (52/VFG) open?

vhat are tle consequences of a loss-of -flow accident frem
maximum reactor power caused by iradvertent opayung of the MG
set gererator circuit breaker 52/VFG?

ergency Core Cooling Controls

1, Could a single failure in the flow totalizer keep the pumps
fram starting or stop them prematurely?

Could the injection block switch disable all safety injection?
Can a cingle operator error or a single switch failure disable
safety injection?

Thermal -Hydraul ic Design

Your presentation of the thermal and hwdreulic capability of the core
Gesign consists principally of evaluations of sleady state and transient
LAE ratios and fuel temperatures for the hottest core loration. A cam-
plete assessment of the conservatism or safety of the design requires
scme understanding of the condition of the entire o 2 during normal and

transient situations 8o that we can evaluate the margins available before
Thug, our evaluation

large rumbers of fuel rods exceed design limitations
of the design must be based on the overell core condition, as well as that

of the 80 called hot spot. A presentation using these considerations
should be made as follows
A, Prepare a distribution curve showing the fraction of the core (ard

number of rods) operatirg at the various power levels for design
and overpower cornditions

‘Jeing the appropriate DNE correlation and the above distribution,
determune the corresponding DNB ratios and the statistical number
of fuel rods that could experience DNB




V.

C,

Perform ar. uncertainty analysis by arbitrarily assuming certain
errurs in major parameters used in calculating the number of rods
experiencing DNB, For example, calculate the rumbe. of reds with
DNB, as a function of possible percentage ervors in the DNB
correlation, power distributions, flow rates, and power levels,

Fuel and Materials

A,

B,

Ce

D.

E.

F.

In view of the anticipated high burmups and power levels, is it
reasonable to assume that swelling will not occur at a higher
rate than 0,0016 AVV per 104V fe/cc as shown in Figure 7 of
Reference 17

what will be the temperature distribution in a fuel element in

a high flux position? What will be the temperature gradient across
thachddhu.msthgapandinthfmlitulfifthcmity
of the fuel is varied between some specified limits?

What are the data that support the statement that tube-reduced
Zircaloy would not fail for 7.4 years at the maximum of 16000 pei
expected desig: stress.

what are the applicable camposition, dimensions and inspection
gpecifications for zirconium alloy tubing and the end closure
that make sure that the expected design stresses cannot be exceeded?

Urder normal conditions stresses in the cladding will be campressive
and strains will be limited by the fuel pellet; but what will be the
gtress and gtrain pattern in a sudden depressurization followed by a
.cim?mfmltm‘twmhighmﬁuimmmumh
effective?

Ittm.xwimmmumwmimbymcww
mtpmmhmwudmlmlofwmn wWhat
would be the effect of hydrogen absorption by the cladding on its
fatigue properties, and what would be the combined effect of
hydrogan absorption and i jation embrittlement?

Test Assenblies

Provide (1) comparison of the operating conditions for the test avsemblies
versus previously approved conditions at 23.5 Mw and (2) safety evaluations
for any new steady state or trensient conditions.



Rod Eiection Protectior

Provide a description and drawing of the mechanical st . on the control
rods which are designed to prevent ejection accident. Irclude an
aralveis to demonstrate that these stops would not fail in the event of a
complete shearing of a contrel rod nozzle,

Dose Calculations

By use of the methods and panameters of TID-14844, we find that an exclusion
radius of at least 300 meters is needed for 35 MW operation. Your calcu-
lations indicate that the exclusion radius should be at least 270 meters
Compare the acsuiptions used in your calculations to thoce used in
TID-1u844 Which factors contribute most to your lower dose estimataes?

ot OV AdiK

Power Escalation Progranm

Provide adiitional dstail on your program for power escalation, Include
in vour discussion, the size of each step in power increase (and specific
power ircrease), the length of time at sach power and the measurements and
evaluations required after each gted.

Pmergency Cor: Cooling

In our lette - to you dated December 30, 1966, we requested that you Can-
sider the erergency core cooling provirions to determine the need for
~ ¢

€

additional 'rovisions to limit the relrase of fission proaucts from the
core. In aidition, we requested tha: yoo perform sul able analyses to
determine the degree to which emergency care cooling .ast be relied upon
to maintalr contairment integrity. Please inform us of the progress nade
thus far and your schedule for submittal of the reply.




