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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D. C.

COMMONWEALTE EDISON COMPANY
o« =10

LICENSE

License No., DPR-2, as emended

This license applies to the dual-cycle, boiling water type reactor
designated by Cormonwealth Edison Corpany (hereinafter referred to
as "Commonwealt. Edison"”) as the "Dresden Nuclear Power Station"
(hereinafter referred to es "the facility") which is owned by
Commonwealth Fdison and located in Grundy County, Illinois, and
described in Commonwealth Edison's application attested March 31,
1955 and amendments to the application attested June 24, 1955,
February 1, 1956, March 9, 1956, March 15, 1956, June 6, 1957,
June 12, 1957, July 26, 1957, September 3, 1957, November 5, 1957,
December 17, 1957, May 26, 1958, June 5, 1958, August 25, 1958,
December 26, 1958, December 30, 1958, Jaouary 6, 1959, February 6,
1959, April 3, 1959, and May 15, 1959, (hereinafter collectively
referred to as "the application”) and Zor which Construction Permit
No. CPPR-2 was issued by the Atomic Energy Commission (hereinafter
referred to as "the Commission”) on May 4, 1956 and amended on
March 31, 1958.

Subject to the conditions and requirements incorporated herein, and
subject to the order of the Commission in reference to cperations
of the nuclear facility at the 315 megawatt (thermal) pover level
the Cammission hereby licenses Commonwealth Edison:

a. Pu suant to Section 104(b) of the Atomic En.. 7y Act of 1954, as
amendeu, (bereinafter referred to as "the Act”) and Title 10,
CFR, Chapter 1, Part 50, "lLicensing of Production and Utilization
Facilities", to possess and operate the facility as a utilization
facility;

b. Pursuant to the Act and Title 10, CFR, Chapter 1, Part j0, "Speecisl
Buclear Material", to receive, possess and use 2280 kilograms of
contained uranium 235 as fuel for operation of the facility; end

¢. Pursuant to the Act and Title 10, CFR, Chapter 1, Part 30, "lLicenae
ing of Byproduct Material”, to possess, but not to separate, such
byproduct material as may be produced by operation of the faecility.

This license ghall be deemed to contain z'd be subject to the conditions

gspecified in Section 50.54 of Part 50 and Section 70.32 of Part 70; is
subject to all applicable previsions of the Act and rules, regulstions
and orders cof the Commission now cr hereafter in effect; and is subject

to any additicnal conditions specified or incorporated belcw:
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Operating Requirements

(1)

(2)

(3)

(&)

(5)

Commonwealth Edison shall rot operate the facility at a
steady state power level in excese of 630,000 kilowstts
(thermal), ard shall not operate the facility in excess
of 215 megewatts (4hermsl) without further Umder of the
Commiesion.

Sub ject to the provisions of this paragr=pn 3., Commonweslth
Edison snall operate the facility only in sccordance with
the design and pe-formence specifications snd orersting
limits &xd procedures described in the arrlication and
Appendix "A" tc this license.

In any cese vhere the procedures or specificetions dee
scrited in the applicstion &= rot covsistent with ths
requirements of this persgrsph 3. and Appendiy "A" to
this license, the requiremente ccatsined in this pers-
graph 3, and Appendix "A" shsll govern.

Commonweslt: Edison shell not change or modify the design
or performance specificatiors or operating limite or proe
cedures described in Appeniix "A" to thie license until
after a description and hezards evalua:ion report of the
proposed chenge hag been filed with the Commission by
Commmonweslth Edison &xd the Commission shell have suthore
ized such change in writing,

Except with respect to the specificationz, limite and
procedures containei ir Appendix "A", Comronweslith Edison
may change or modify the design or performance sp=acifi-
cations or operating limits or procedures desgscribed in
the application oaly in accordsnce with the followirg
FProcedures:

Commonwealth Edisom shall provide the Comieszion with &
description and hszexds evelustion r2rpcort of the proposed
change. If, within fifteen deys sfter {the cate cf &z-
kpowledgment by the Divieion of licersing end Regulatiom

of receipt of such report; the Commission éoes mot iasue
any notice to Ccmmonwealth Edison to the conire~y, Comrone
veuh Elieon may make sveh chamge without further sporoval.
If, within fifteen days aftsr the Gate cf scknowiedgmant

by the Division of Iicemsing and Regulstiom of ezeint

of eguch report, the Cimmissi. = potifies Comonweslith Liison
that the hazexrde izvolved may be grester than or meserially
different from those analyzed in the Eazexds Sumissy Report,
or thet the propossd change involves a materisl altsrstion
of the facility, the change shall not be made uwitil sfter
such change hes been authorized in writiag by the Commis-
sicn. If e licerse smendment is mecessary to seuthoriy
propozed changs., the report submitted by Comronveslth
sha_’ be dseme] to comstitute con spplicstion for & licenza
ameniye 5, As uged in this paragraph 3., & rrcposed change
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shall be deemed to involve hazerds which may be "greater
than, or different from, those analyzed in the Hazards
Summary Report” if (1) the probability of any type of
accident analyzed in the Hazards Summary Report might

be increased, or (2) the possible conseguences of any
type of ascident analyzed in the Hazaxrds Summsry Feport
might be increased, or (3) such change might creste a
credible probability of an sccident of a type different
from, and the rossible consequences of which would not
be of a lesser megnitude than each of;, the accidents
enelyzed in the Hazards Summsry Repor+. The "EHazards
Summe=~y Report" as used in this parsgrsph 3. is defined
as the "Enclosure Section" attested June 12, 1957, the
"Preliminary Hezarde Summary Report” attested September 3,
1957 and amendments 1, 2, 3 and & thereto reepectively
attested May 26, 1958, August 25, 1558, December 30,
1958, and Februery 6, 195¢ =ni the "Operating Procedures
and Emergency Plans” attested Jume 5, 1958 subnitted by
Commonweelth Edison.

Records

In addition to those otherwise required uazder thies license and
applicatle regulations, Commonwealth Edison ehall keep the
following records:

(1)

(2)

Reactor operating recoxds; including power levels and
periods of operaticn at esch power level.

Records shrwing the radiosstivity released or discharged
intoc the rir or water bevond the effective control of
Commonwerith Edison as messured st the point of such
release or discharge.

Records of emergsncy shutdowns, including ressoms
therefor,

() Reeords containing s description of each change made
pursuant o persgrarh 3.a.(5) hereof. .
Reports

(1)

(2)

Comnonweslth Edison ghall meke an immedists report in
writirg to the Comiseion of any significsnt indicetion
or occurrence of an ur=zafs comdition relzting to ths
operation of the facility.

At leest seven deye prior to commencing easch of the
initisl cpersting phasse listed below, Commozwa2alth
Edison shall file with the Commission s raport de-
geribing the teegting progr=r intended tc be 2oniusted
during thst reepective phees: end the gzrnersl testing

methods to be usad., Within thirty days of cozrletiom

-



of each operating phase, Commonwealth Edison shall
submit a report of the results of the tests and
operation conducted pertinent to safety, including

a description of changes made in the facility design,
performance characteristices and operatiug procedures.
The operating phases referred to above are (a) initial
loading and criticality, (b) atmcspheric pressure tests,
(¢) low power (up to 60 MW thermal power) tests, and

(d) rates power tests.

(3) Commonwealth Edison shall submit to the Commission &
quarterly report for each quarter during the first year
after completion of the rated power tests. Such quarterly
reports shall be filed within 30 days after the end of
the quarter covered by the report. Thereafter Common-
wealth Edison shall file an annual report. The first
such annual report shall be filed within thirteen mcnths
after the filing of the fourt:k quarterly report referred
to above. Each report filed under this paragraph shall
include a description of opersting experience pertinent
to safety and changes in facility design, performance
characteristics and operating procedures during the
reporting period.

Pursuant to Sectiom 50.60 of the regulations in Title 10, Chapter 1,
CFR, Part 50, the Commission has allocated to Commonwealth Edison
for use in the operation of the facility 9388 kilograms of uranium
235 contained in uranium enriched to approximately 1.5% and 1.7%

in the isotope uranium 235. Estimated schedules of special nuclear
material transfers to Commonwealth Edisom and retvras to the Com-
mission are contained in Appendix "B" which is s*cached hereto.
Shipments by the Commission to Commonwealth Ed‘son in accordance
with columm (2) in Appendix "B" will be conds cioned upon Common-
wealth Edison's return to the Commission of material substantially
in accordance with columm (3) of Appendix “B".

This license is effective as of the date of issuance and shall
expire at the date to be determined after consideration of the
operations at the 315 megawatt (thermal) power level.

This license is subject to the limitations set forth in the
"Intermediate Decision and Order for Limited Power Operations”
and the "Order Extending Period of Time for Limited Power
Operations” issued by the Presiding Officer on September 26,
1959 and Kovember 5, 1959, respectively, which provided for
operations to the extent of, but not in excess of; a power
level of one megawatt (thermal) for a period of time which
will expire on December 10, 1959,



7. In accordance with the Supplemental Interz:- .ate Decision issued
on November 12, 1959, In the Matter of Commuawealth Edison Company,
vhen Commonwealth Edison has attained or reached a power level of
315 megawvatts or 50% of rated power, Commonwealth Edison shall file
with the Commission a report of such 315-megawatt power level, in-
cluding among other pertinent aspects a description of all existing
and prior operating conditions and characteristics of the facility.

FOR THE ATOMIC ENERCY COMMISSION

R, L. Kirk
Acting Director
Division of lLicensing and Regulation

Attackmwe 1%g:
Append x "A"
Appencix "B"

Date of Issuance: November 16, 1959
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Appendix "A"

INTRCGDUCTION

The following ere the principal design and performance specifications
and operating limits and procedures of the Dresden Nuclear Power Station
pertaining to safety.

Sections B and C set forth the design and performence specificatiorns
and operating limits and prinociples.

Sections D, E, and F specify the basis for the initial loading and
critical testing operations, end the limitations to be observed during
start-up, power operstion, and refueling and maintepance operations. In
these secticns, as well as in Section B, where maximum or minimum limits
are not given specifically, the values given are "design" values which
are subject to normal manufacturing and other tolerances.

DESIGN FEATURES

1. Reactor Vessel

The reactor vessel is a vertical cylindrical pressure vessel,
with dished top and bottom heads, made of low alloy steel and
clad inside with stainless steel. The vessel was designed, built,
and tested in accordance with the ASME Boiler aud Pressure Vessel
Code, Section I. Design parameters for the vessel include:

Inside height, including heeds 4O £t 9-5/8 in

Inside diameter 12 £t 2 in
Design pressure 1:50 psig
Design temperature 650° F

Z. Nuclear Core

Maximum core diameter (circum-

scribed circle) 129 in
Maximum ective cold fuel lengths 107-1/€ in
Maximun number of fuel assemblies LS3

3, Fuel

Bach fuel assexbly comsists of 30 verticel fuel rods (except for
occasic &l special sssemblies such &s iusirument bearing assezblles
wvhich 11 bave 3% or 35 fuel rods plus the thizbles of approxizately
the same dimension of the clad fuel rods), each of which is made

up of solid e¢ylirdrical pellets of uranium dioxide, enriched in
urerium-235 to & maximum of 1.5%, and cled in Zircaloy-:. Each

fuel rod is composed of four separately clad segments. Pertipent
fuel desi s parsdeters in the cold cenditicn are:



Fuel pellet diaméter 0.483 in
Fuel pellet length
Regular fuel pellets 0.625 in
Seguent end pellets 0.500 in
Qutceide diameter of cladding 0.5, in
Cladding wall thickness 0.030 in

Fuel pellet density a.craged
over & fuel segment

Minimus 949 of theoretical
Cross-sectional center-to-center
distance between fuel rods 0.710 in

Control Rods and Drives

The control rods, 30 in number, are made of beron (initially about
2%) stainless steel, have & 6.5-inck cruciform cross section, and
travel between fuel channels. The cenler-to-scater distance between
control rods is 9.96 inches, and all SO contr.l rods are located
within an 8 foot 3 inch diameter cylindrical space in the central
region of the core.

The drive meckanism for both normal operation and screm is an all-
hydraulic system. Two independent sources of hydraulic pressure
are aveilable for scramming the cortrol rods. These are:

a. The accumulator pressure, whick will be available and effective
under 8ll conditions of reactor operation excep: "Shutdown"
(at which time interlocks prevent any rod withdr. al), end

b. The reactor pressure, if this is greater than ebout 700 psig
and accumulator pressure falls below reactor pressure.

The drives are mounted on the bottom of the reactor vessel, and
wittdraw the control rods below the core. Upward mevement of the
control rods, into the core, decreases reactivity. The inserted
position of the control rods is determined by a locking dcvice
which provides 12 discrete equidistant positions for all rods
except those in the outer ring. The last withdrawal step for
these is slightly shorter than the others., Only cne rod at a
time can be withdrawn from the core. FRods mey te inserted into
the core singly or &ll may be scrammed together.

Active leasth of control blades 8 ft 6 in
Velocity for normal insertion or
witbdraval € in/sec
Maximum tine from receipt of scram
signel to:
10% control rod travel 0.6 sec
90% control rod travel 2.5 sec

Maxinum puzber of control rods per
¥

accumulator non-adjacent rods

)
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Frequent and thorough periodic checks will be made to assure
the proper functioning of the control rod drive system.

Ticuid Poison Systenm

Syvstem actuation
Maximum time after actuation until
poison begins to enter core
Minimum weight of boron in system
(present as sodium pentabor te
in solution)
Minimum noison worth:

Steem Supply Systexm

Besides the reactor itself, the steam surply system comprises
& steam separating érum, four secoria~y :stesr zenerators axd
recirculating pumps, a3 emergency conucn=cr, nloading heat
excaangers, apd the necessary pipiug wrd accessories for taese
components. The plant may on occasica operate with one or two
of the secondary steam gemeratcs locrs Lypassed, as long as the
operation is stable and meets any ovher specifications luposed.

The emergency condenser consists of twe sepurate fube bundles of
equal capecity in a common shell. Each vudc tundle crn Dde
started sutomatically by tkhe appropriate i1ecclur sefety systenm
controles (discussed in item B.9 below), and muv be also started
or stopped manually by remotely contrclled velves., Iertipent
limits placed on these steam supply system components include

the following:

Design pressure of steam drum, secondary
steam generators, and primary side cof
unloading and emergency heat exchangers 1250 psig

Desizn nressure of primary system piping 1150 psig

Mirnimum capecit; of emergency condenser €% of rated
reactor therrml
power

Minimum cooling water stered in exergency
condanser 30,000 gai

VMizimun emergency condenser cooling
period (after scram) without operator
attention

POOR ORIGINAL
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Main condenser

The ccndenser is capable cf handling the normal steam flow from
the turbine plus the heater drains or bypassed extraction steaum.
As a heat sink for the reactor, the condeuser will handle a
flow of 1,900,000 1bs/hr of bypassed primary turtine steanm.

The condenser can handle this steam flow without desuperheating
spray water, in which case the stean temperature entering the
condenser will reach & waximum of about 300°F.

The following condenser vacuum trips will be operative except
during "Startup" or "Shutdown" conditions:

Reactor scram if vacuum falls to
or bzlow

Turbine bypass valves close .I vacuum
falls tc cor below

Waste Disposal Systems

&. Solid Wastes

Sclid wastes containing radiocactive materials include filters,
defective equipment, and other miscellaneous trash. Such
material will be stored in accordance with AEC regulations

(10CFR-Part 20) which may involve storage in en underground
concrete storage vault at the site. When feasible such material
may be compacted before storage. Spent contaminated resins

are sluiced to an underground tank for indefinite storage.
Siuice water is decanted after the resins have settled.

Liguid Wastes

Equipment is provided tc treat radiocactive liquid wastes by
decay in storage, long-term underground storage, filtretiosn,
neutralization, demineralizaticn, or evaporation. The treat-
ment will most often result in water whick can be re-uced in
the plant or released to the river. Batch sampling will be
used to determine whether permissible limits can be met for
eny lijuid process wastes to be released. Lo disposal of
these wastes to ground will be made.

The large quantities of river wate-~ used for eguipment cooling
will be monitored before return to the river to detect any
process leakage into the cooling flow. Tkis flow msy be used
to dilute process liquid wastes to below permissible limits for
relcase to the river. The release of liguid wastes shall
conform to the provisions of 1C CFR, Part 20.
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¢c. Alrvorne Wastes

Radioactive airborne wastes are discharged from & 300-foot-
high stack. There will be continuous monitoring of the
total stack flow and air-ejector flow. A boldup time is
provided in both the gland seal exhaust system and the
air-ejector exktaust system. The air-ejector monitor auto-
matically iritiates closing of the discharge valve on the
air-ejeggor Loldup system if the measured rete of discharge
of Xe +3° exceeds 2 x 10~ uc per second, the measurenent
being made after two minutes decay (travel tize in the
system from the reactor core to point of measurement). The
reactor will be manually shutdown when thesstack discharge
rate of noble fissicn gases exceeds T X 10” uc per sec.

d. General

Commonwealth Edison shall not release into &ir any con-
centration of raclioactive material which will result in
exposure to concentrations at ground levels in any unre-
stricted aree as that term is defined in 10 CFR Fart 20 in
excess of the limits specified in Appendix B, Table II of

10 CFR Part 20. For purposes of this limitation concentrations
may be averaged over periods not greater than one year.

9. Safety System

The reactor safety system will include monitoring devices external
and internal to the reactor. The out-of-core systea utilizes two
paralleled safety channels, each chanpel with its separatle power
supply and sensing elements. Both are of fail-safe design
throughout (tbat is, de-energizing will cause a scram), and both
must de-energize to cause a scram. Teble I, below, lists the
external safety circuit sensors, their maximum or pinimum trip
settings, the number of sensors of each type in each channel,

the coincidence reading feature, end the automatic functions
performed in eddition to a scraxm. In addition to the trips
1isted in Teble I, an autcmatic scram is provided in the event

of power supply failure, by virtue of the fail-safe design used.
A menual scram contreol is available to the orereter also, and an
additicnal manual control scrams the reactor and closes the
sphere isolation velves.

Tphe in-core monitoring system is to provide in required lcca-
tions indication of local power, sutomatic scram at not more
than 125% of rated local power, and alamm &t & selected lewl
below the scram setting. The automatic screx may be actuated
by ccincidence of signels from two or more monitors, provided
that the coincidence arrangement does nct have the effect of
leaving unmonitcred a core region exceeding iz size the limits
specified below.
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wWhenever the reactor is operating at a high power level
(as used in this paragreph 9."high power level" shall mean
a thermal power level exceeding 315 MW or 50% of rated local

power), there sball be & sufficient number of operating in-
core local power monitors %o meet the following conditions:

a. There will be st least three monitored borizontal layers
reasonably evenly spaced in the region of the active core
bounded by planes . r't below its top and 1 ft above its
bottam.

b. Within the central 8.5 foot diameter vertical cylimdrical
core volume, no two adjacent horizontal layers may be
without an operating local power monitor in any vertical
cylindrical core volume that exceeds L £t. in diameter.

¢c. The in-core local power monitors will be so located that
wpen the neutron flux within the core is purpesely dis-
torted by withdrawal of adjacent conmtrol rods from any
region of the core, this distortion shall be detected by
at least two operating in-core local power monitors.
Commonwealith Edison shall conduct experiments to demon-
strate compliance with this requirement.

d. There will be at least 32 operating in-core local power
monitors present in the core.

An operating in-core local power monitor is defined es one
which bas a response time of less than one second, indicates
approximately linear response to changes in local power and
does not display erratic chenges in calibration. Periodic
tests will be conducted to demonstrate the operating condition
of the in-core local power monitors.

For operations at a pover level less thar high power level, as defined
above, the in-core local power monitoring system is not required pro-
vided that at least five of the six externmsl power range neutron flux
mcnitors are in operstion and are so connected that indicaticn of
reactor thermal power exceeding 62.5% of the authcrized power level by
any crz mcuitor will scram the reactor.

Rated local power is defined as the condition corresponding to a
peak heat flux of 280,000 Btu/(hr)(sq.ft.) in the vicinity of the
point monitored.

A four-position safety system selector switch is provided to bypass
those scram trips which are mot reguired or desirsble under soxe
conditions. The bypasses for the externzl systexm are indicated

in the "Remerks" column of Teble I. The in-core local power zcnito.ing
systes mey be bypassed in the "shutdown" position snd the "refuel"
position. The four positicns for the selecter switech are:
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a. "Start" position, to allow startup before full conde.ser
vacuun is established;

b. "Run" position, for normal plant operation with period trip
bypassed;

¢. "Refuel" position, to allow some control rods to be withdrawn
for safety during refueling if the higrt neutron flux sensors
have been cet to trip at a low value;

d. "Shutdown" position, to allow ventilation of the reactor
enclosure while testing or maintaining the safety system
with the reactor shutdown. Control rods cannot be with-
drawn in this position.

Radiation-Type Reactor Instrumentation

In addition to the externel and internal core neutron flux channels

and the period channels that are & part of the reactor safety
system, there are provided two indicating startup channels and a
battery-operated neutron flux channel.

Reactor Enclosure

The enclosure housing the reactor and the steam supply system
is a spherical steel shell, 190 feet in diameter, with the
equator approximately 55 feet above ground level. From the
enclosure, the minimum off-site distance is one-half mile to:

a. OSkinner Island in the Xankakee River;

b. The navigation channel in the Illinois River; and

c. The land boundaries of the site.

The enclosure was designed, built, and tested in accordance with

the ASME Boiler and Pressure Vessel Code. Pertinent design
parameters for this vessel are:

Design Pressure 29.5 psig
Design Temperature ¢
(coincident with design pressure) 325 F
Maximum Wind Velocity 110 mph
Borizontal Acceleration 3.3% gravity
Maximum Leakage Rate at 37 psig 0.5%/day

All normally open lines penetrating the enclosure shell through
vhich leakage could credibly occur in the event of the "masdimum
credivle accidest"” are provided with check valves or isclation
velves which close without operator attention. Table I indiceates
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the scrac signals which initiate closure of the autcmetic isolation
valves. The isolation valves on the primary steam lines, which are
not closed from any scram signal, will close autcomatically from low
reactor pressure -- a condition that would be encountered in any
system rupture approaching the severity of the postulated "maximum
credible accident." All the primary isolation valves are backed up
by additional valves which can be operated from pcsiticns that are
tenable after the accident. Normally closed lines penetrating the
enclosure are protected egainst being opened during cperation, or
in potentially hazardous non-operating situations, by interlocks
and/or operating rules.

The enclosure is provided with a post-incident cooling system, for
use in the event of a serious primary system rupture, to ai’. in
the reduction of enclosure pressure and leakage. This systex Is
designed for a heat removal capacity of at least 30 x 10 Btu/hr
&t en enclosure intermal temperature of 256°F.

Operation of this cocling system will be automatically initiated by
the scram signal from high sphere pressure after a time delay not
to exceed ten minutes. The reactor operator may also manually
initiate operation of this system or override the automatic
initistion signal. The system will be maintained in operable
condition at all times the primary system is pressurized. Periodic
tests will be conducted to demonstrate the proper functioming of
the post-incident cooling system.

About cpe year after initial power operation, a leakage test of the
enclosure will be coaducted at a low pressure (less than 10 psi) to
determine the relisbility of penetratioms. (It is expected that
this test will probably be made during the time the plant is down
for the first major inspection of the turbine which its also expected
to be done after about & year's operstion.)

After a study of the results of the above leakage testing and dis-
cussion of these results with the AEC, the future program of testing
will be agreed to.

Contrcl Room

1l room is shielded from all power plant equipment and frez
r enclosure so as to be tenable even in the event of the
"oaximum credible accident." The minimum thickness of conecrete
shielding betwee c(he control room and enclosure for direct-line
radiation is the cgyuivalent of five feet.
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OPERATING PRINCIPLES

The basic operating principles that will be adhered to in the
operation of the Dresden plant are as follows:

i.

Con
.

&e

Befcore being placed into regular service, the plant will
be proved out in a comprehensive contrclled test and initial
operation program, as indicated in Sections D and E.l, below.

Operation and contrcl of most of the power plant equipment
will be centralized in the control room.

The control room will be manned at all times by at least
two operators, one of which shall be licensed.

While most operating and ~ontrol functions are initiated

in the control room, operatore mey perform some functions

&t remote operating panels and valve racks -- at the direction
of the control room staff or with their prior knowledge.

Startup, normal shutdown, and all other repetitive operations
will be performed in accordance with specific check lists.

Maintenenc: of much of the equipment outside the reactor
shielding may be undertaken by contact nethods and witbout
overall plant shutdcwn. Plant shutdown and semi-remote
methods will be emp..,2d as necessary.

All tests and routine maintenarce of protective devices and
power plant equipment will be done in accordance with pre-
scribed schedules.

Radiation monitoring by fixed or portable instrumentation
will be provided for entry to all radiation zones.

All persomnel leaving a contaminated radiation zcrne, and
equipment being removed from such zones, will be appro-
priately surveyed tc assure contrcl of contaminaticm.

Irradisted fuel is to be moved from the reactor to storsgze,
under water, by semi-remote methods.

Enclosure isclation provisioms (i.e., 8ir locks end equipment
betches closed, and instrumentetion operating toc close tke
sutomatic isolation valves if it sbould become necessary)

will be in effect during all periods of reacter operation,
including startup and shutdowz cperation, and during any
operation involving insertiocn or rexmoval of fuel assemblies

in the core or witkdrawsl of contrcl rods when the reactor head

{a At
- -
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Operation of the radicactive waste-bandling system will
be done in such & manner that it will be unlikely that
the disposal of redioactive materials will result in the
exposure of any persons on or off the plant to radiation
in excess of the permissible limits.

The plant is so protected at all tires by automatic safety
devices that no single operator error or reasonably con-
ceivaeble comb .ation of operator errors could cause a
severe accid'm ..

All significant unexpected incidents, unsufe acts, or
incidents of excessive exposure to radiastion will be in-
vestigated to effect procedures tc prevent recurrence.

In the event of any situation which may compromise the
safety of continued operation, it will be the required
procedure to shut the plant down as quickly as the situation
calls for, and to take other planned emergency actions to
protect persons and property.

INITIAL LOADING AND CRITICAL TESTING

1.

General

On successful completion of all pre-cperaticnal checks
necessary for safe loading, the reactor will be loaded

to initial critical and then to the proper loading for
power operation. Between these two loading steps a

number of tests will be run and measurements made to check
the calculated nuclear parameters. This phase will be con-
ducted at atmospheric pressure with the reactor vessel lid
removed, and at approximately ambient temperature. Items
which will receive particular attention during this phase of
operation, or that will be carried cut in a menner different
from normal refueling, are discussed below.

Instrumentation

A minimum of one neutron-sensitive chamber per grid quadrant
will be installec¢ in the reactor before the initial loading
sterts. A neutron source of sufficient strengih to provide
appreciable readings at all times oan the neutron-sensitive
chambers will be installed, and the chazber-source geometric
relationships will be maintained as the loading progresses

so that the chamber sensitivity will always be sufficient to
measure the peutron multiplication. A minimum of four neutron-
sensitive chambers will be tied into the reactor safety system
in such a way that tripping of any channel will cause a

seram. During this period with the head removed the reactor
sefety system in-core monitors will mot be in place.
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The initisl loeding and critical testing is to be done with
the safety system selector switch in the "rafuel” position
(see item B.9). This indicites that the following scram
sensors will be in operation:

e. High sphere pressure

b. Low water level in reactor (This sensor zay be bypassed
in the "refuel” position until initial power operation.)

¢. High reactor pressure (This semsor is in service im the
"refuel” position because there is no reason to bypass it.
With the reactor head off, of course, it cannot be
effective.)

d. High level in scram dump tank

e. Eigh neutron flux (For the iritial loadirg operatiorn.
the normal out-of-core chambers and dusl-channel syst
are replaced by the special in-core chamber system
described above in this item 2. As with the normal
system, however, with the selector switch in tke "refuel"
position, the neutron flux grip setting must be reduced
to a maximum setting of 10™> rated power.)

f. Short period.

gggctor Water Level

Prior to the initial loading, the reactcr vessel will be filled
with water to & minimum of three feet abov: the active height
of th= -re. As indicated im D. 2, the low water level sensor
pey be bypassed during the initial loeding end test period
when the water is required primarily as a moderator.

Shutdown Margin

a. "Stuck Rod" Criterion: At every stage diring the
initial loading, and in the fully loaded configurstion,
the control rods must provide & czhutdown control margin
of at least 0.0l k with any rod wholly out of the core
end completely unavailable.

b. "Cocked Rod" Criterion: During core slterations a.ler

the first fuel cell is loaded, the reactor must ub -
critical by at least 0,01,k with st least cne ccotrol
roéd fuily withdrawn in the region of the alterstion and
available for rapid scram inserticm.

tm ct

re
oe
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Minimum Critical Core

The

following criteria will be used in lcading to the

mipimum critical size core:

b.

Ce

The
the

d.

The selected core area will be within the control
rod pattern.

Except for the final fuel increment, the size of each
fuel addition will never exceed onpe-half the estimated
amount to reach criticality. This estimate will be made
using neutron multiplication measurements determined
between fuel increment additions. The final fuel in-
crement will not exceed & reactivity worth of o.oog)x.

The shut down mergin criteria given in item D.4, will
be applied.

following tests will be conducted, as & minimum, with
minimuz critical core:

Measurements of the strength of some of the contrcl rods
encompassed by or adjacent to the fuel loading;

Temperature coefficient (&k/OF change in moderator
temperature);

Void coefficient (pk/ o/o cbange in voids). The void
coefficient averaged over the interior -~ a fuel channel
will alweys be negative when the core critical. ‘
Sufficient measurements will be made Lo conclude that the
void coefficient, measured #s indicated in the sentence
above, is negative irn all fu=l channels.

Twice Minimum Critical Core

On successful completion of item D.5, the core will be
loaded to approximately twice the minimum critical size, but

not

beyond the control rod outer periphery. The following

peasurements will be made, as & minimum, with this core:

a.

Selected control rod calibtrations;
Rod configurations for critical;
Temperature coefficient;

Void coefficient. Thi: must meet the limitaticns
indicated in item D.5.T.
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Ts Core Loaded to Periphery of Control Rod Pattern

On successful cocpletion of item D.6, the core will

be loaded to enconpass all control rod cells (i.e., one
row of fuel assemblies outside of contrel rod periphery).
Criticality checks will be made pericdically during this
lcading. Celculations und extrespoletions of reasurements
nade in accordance with items D.S and D.6 will be used,
prior to the actual fuel lording, to indicete whether the
shutdown pargin and void ccefficient criterie can be met.
Measurements will be made with this core, as & ninirum, of
the critical rod configurations with non-uniforn
distribution of withdrawn control rods.

8. Coopleted Core Loading

Caleulations and test data from item D,7 will be used
te deternine the maxirmm number of fuel sssermblies
pernitted in the area outside the control rod periphery
in the fully loaded core. Following this determination,
approxinately half the number of fuel elements will be
added unifornmly around the core. The determination will
then be repeated and followed by another "half loading."
This sequence will be repeated until the last fuel
assembly is inserted. The completed core will reet, as
& minimum, the shutdown margin requirements indicated
in item D.b. The test progrem for the completed core
will include, as a minimum, the following itens:

a. C 1tical rod configurations with non-uniform
distribution of withdrawn cantrol rods;

b. Temperature coefficient;

¢. Voild coefficient. This must meet the limitations
indicated in itex D.5.°f.

E. PCWER OFERATION

) Power Test Proaran

Pollewing successful completion of the initisel loading
and critical testing program, the power test prograc
will be carried out. This program will include the
following:
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a. A series of tests at low power, and low to rated
pressure, with studies cf etability, reactivity,
and power distribution as they are affected by
variaticns in reactor pressure, teoperature, volds,
control rod positions, and transient poisecns;

b. A geries of tests at various power levels up to
rated power, at low to rated pressure, with studies
similar to those indicated in item E.l.a;

¢. Studies of power transient effects, eirulated
equipment feilures, and process mishaps;

d. Radistion surveys.

This testing progren will be conducted at stepwise in-
creasing power levels. At each power level, experinents
will be conducted to predict the power level or other
operating condition of the reactor at which mexinum
heat flux, reactor instability, or any other reactor
design or operational limitation would be reeched.

The reactor power level or other limiting ccndition
will not be increased in the next step more than hslf-
wvay from the test conditions to the predicted linite-
tion, provided that for reactor power levels in excess
of 50% of rated pover no step increase in power shall
exceed 60 MW.

Safety System Scran Settings

Operative scram sensors and their settings with the

safety system selectoer switch in the "Start" and "Run"
positicns are given in item B.9. The control rods

cannot be withdrawn in the "Stert" position until at

least 15 inches of Hg condenser vacuym have teen obtalned,
and the switch tco the "Run" position cannet be made without
scrarming until at least 23 inches of Hg condenser vacuum
bave been obtained. The reactor will alsc scram if a
reactor pressure of 20C psig is exceeded prior to

¢ttaining at least 23 inches of Hg cundenser vacuun,

Deternination of Maximurm Reactor Fower

The "rated" or operstionsl thermal power of the reacter
is not, at least during initial power operation, & fixed
value. Lower than equilibrium fuel cycle power pro-
duction mey be necessary initially, due to the possi-
bilities of:



4.

'y
YA

a. Less than full load of 488 fuel assemblies in order to
meet shutdown margin criteria; and

b. Higher peaking factors i-  .ially than at equilibrium fuel
cycle.

The maximum reactor power is, consequently, defined as that
thermal power at which the maximum heat flux for any fuel rod
is taaihed. This maximum heat flux will never exceed 350,000
Btu/ft“-hr, based on calculations and experimental data. The
rated heat flux and resulting rated reactor power are then set
to 80% of their maximum values and, as indicated in items B.9,
the high neutron flux scram setting will be no higher than an
indicated 120% of the rated reactor power. However, in no
case will the high neutron flux setting be allowed to exceed
an indicated reactor thermal power of 762 MW (125% of the
planned operational power of the fully loaded core).

Within the limitations on reactor power and heat flux set
forth in the paragraph above, the reactor will be operated
in such fashion as to:

a. Maintain at all times a burncut heat flux margin of at
least 2 at the point closest to turnout in the hottest
chanuel in the core based on a uniform steam quality
over the cross-section of the channel; and

b. Be always well within the bounds of stability, as evidenced
by the vperation itself and any experimental data produced
during the "Power Test Program'' phase of operation.

Pressure Limits

a. Maximum normal reactor operating pressure 1000 psig

b. Maximum pressure setting for automatic
reactor shutdown 1050 psig

¢. Maximum pressure setting for opening of
electromatic relief valves 1085 psig

d. Maximum pressure setting for opening of

first main safety vaive 1205 psig
e. Maximum safety valve pressure setting 1250 psig
f. Combined capacity of safety valves At least 150%

rated primary
stean flow

Reactivity Limits

a. The averagc reactivity addition rate from withdrawal of the
control rod with the maximum reaztivity worth in the most
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adverse withdrawal pattern will not exceed 0.002%k/sec.

b. With the reactor in any condition, the shutdown margin
criterion in item D.4.a must be met.

¢. With the reactor in the hot operating condition, operation
will not be continued when the reactivity worth of the
control rods known to be stuck out of the core, or other-
wise unavailable for control, erceeds half the vaiuve at which
hot shutdown could not be accomplished. (It is expected *hat
this would require shutdown for repair of the inoperable rods
if three adjacent, or the equivalent in reactivity worth of
nonadjacent, rods are known to be unavailable.) If, in such
case, it is calculated that following shutdown and cooling
of the reactor the shutdown margin will not be at least
0.01,k, the liquid poison will be imtroduced prior to
reaching the "cold" condition where this criterion could
not be satisfied.

d. The void coefficient of reactivity will meet the limitations
indicated in item D.5.f.

e. The moderator temperaturz coefiicient cf recactivity will
change from positive tc negative at a temperature below
the maximu» reactor terperature that caun e attained under
atmospheric conditions. licasuremeats will be made to con-
firm this.

Waste Disposal

The disncsal of wastes resulting from power operations is
discussed in item B.8. Dirposal of all waste off site will
Pe in & manner such that it is unlikely any person will re-
ceive radiation exposures in excess of the approximate per-
missiblie limits.

REFUELING ARD MAINTENANCE

1.

2.

Operating Priacinles

Al) refueling and maintenance operations will be carried out in
accorcance with all the applicable operating principles given
in Section C. Items in Section C which are particularly per-
tinent to these operations are those lettered c, e, f, g, h,

i, j, k, and m.

Safety System Screm Sensors

Operative scram sengors and their setting with the selector
switch in the "Refuel' position are given in item B.9.
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Since some maintenance can be carried out under any of the
possible reactor conditions, the safety sensors in opera-
tion will depend upon the particular job to be done. Even
with the reactor in the shutdown cendition, however, any
maintenance work invoiving the removal of control rods from
the core will be done with the safety system selector switch
in the "Refuel" position.

Shutdown Margin

At every stage of refueling or maintenance, the minimum
shutdown margin will satisfy the "stuck rod' criteria dis-
cussed in items E.5.b and E.5.c.

During movement of fuel in the core, or control rod maintenance,
the minimum shutdown margin will satisfy the "cocked rod"
criterion given in item D.4.b.

Liquid Poison System

The liquid poison system will be oporctive during refueling
and maintenance operations in the i1:zactnr ar well as during
normal power operations.
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Frternal _Sansors

Type

J

fumber
in each
Channel

[ Sha—

Coi ﬁr {dence
in each
__ Chrnnel

Scram
Trip Setting

Scram (a)
Trip Point

Other Automatic
Functions
Performed

Remarks

|
High Sphere
Pressure

2

1l out of 2

Maximum Pressure
of 2.0 psig

Setting £ 0.2
psig

Closes isolation
velves and ventile-
vion ducts

| fow Water
level in
Faactor

Vessel

1 out of 2

At level vhich is
a minfoum of 43"
above the top of
the active fuel

Setsing / 1"

Clcses iscliction
vaives and veatilzs-
tion ducts.

Bypasced in "Shutdcwn” »
position prior to iailtial
power operation only.
Sypass is to be remcved.

| Closure of
| Turbine Stop
£ Byvass

When oil pressure
controlling these
valves drops to a
minimmm of SO psig

Settirg £ 5
psig

Closes ventilation
ducts

Bypassed in "Shutdown"” or
"Refuel™ positions.

2 out of 2
(Cne from
each valve)

Closure of both
valves beyond a
maximum of 25% of
stroke

Setting £ 5%
stroke

P e

Closes veatilation
dusts and starts
emergency ccoling

Bypassad in "Shutdown" or
"Refuel” positions.

low water 2 1l out of 2 At level which is |[Setiing 1" Closes ventilation |Bypassed in "Shutdown" or
l2vel in a maximm cf 5" ducts "Refuel” positions.
| ¥rirary below the drum
{ Steem Drum center line
{ >« Conden- a(e) 1 At minimm con- Setting £ 0.25" |Closes ventilation Bypassed in "Shutdowa” or
*!‘.CX‘ Vacuum denser vacuum of ducts "Reml" psiuom. By-
| 22" Eg passed in "Start" position
if reactor pressure below
1 At minimum con- Setting £ 0.25" 200 psig & condenser
denser vacuum of vacuum greater than 15"Hg
23" Hg
| F4eh Recctor { 2 1 out of 2 At maximm reactor [Setiing i 10 Closes ventilation (Bypassed in "Shutiowrc”
Tyarsure pressure of 1050 psig ducts & starts pecsition.

fps1g

coergencsy cooling.

-



TABLE I

SAFETY SYSTEM (Continued)

External goneor

TR |

Number |Colncidence Seram Seran Other Automatic
Type in each | in each Trip Setting Trip Foint(®) Punctions Remarks
i Channel Channel I . { Performed »
—— Tt e T BRI - = - e o s-—-ua—wr-- .~ — - —
Bizh level 2 1 out of 2 At tank level Setilng £ " Closes ventilation | Bypassed in "Shutdown position
in Scram i vhich is b'h3" ducts Mrnual bypass also prevents
Inzap Tank i above the base control rod withdrawal. At
i line of the lowver scram point, there is suf-
: tangent of the ficient free vclume remaining
; tank in the scram dump tank to
accommcdate the water from
2.7 scrams.
PR —— - S —
- ) By'vass'd in "Shutdown" pos=
izk Nieutron 3 1l out of 3 When leskage Setting [ 3% of |[Closes ventilation ftion. Interlocked in “Re=-
Fla jor 1 out of | flux ind‘cates rated power ductn c5él" position so as to Tre=
21f 1 is a wauximm of quire raduction in trip set-
bypaased 120% rated power ting to a maximua setting of
10-3 rated power.At any time.
cther than in the "shutdown"
position only one of the six
ﬁ flux trips provided can be
((_:':-:;' AR FER N | O T T L - SRS .__P.Y_".’_.':’fd‘ — i
-~ !
@_}t £ Porliod 3m ‘? out of 3 At minimm period |Setting £ 0.5 Clores verntilasion | Bypassed in “Chutdown" end
géji , of k& seconds seconds Aust "Run" positions.
. it et s i e S e
— {1} e int at umrh £ SCITNG L5 nctua.]_lj initinted x:u) l* different t‘r the “soram Urip setilng” by the amount of the

G0
Sea(4)

toleronee for instrnmest inrecurncics.

There

(<)

were

F.'.:

are two vacuum Sepscrs.

nre three period sensoring chambers.

The amnunt of

this tolerance

valve-position rwiten (or wiich there is ome per valve) has two
Fach sensor has one contact in each of the two

Each chamber has two contacts

SOXLECLS

imdliesy

>3 by the values givea in this colum.
in each safety chanael.
safety channel.

in each of the two safety chanxzels.
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COMMONWEALTH SDISON CCHPANY

PRCPOSED LICENSE

Estimated Schedule of Transfers of Special Nuclear Material from the Commission to

Zcmmonwealth Edison and to the Commission from Commonwealth Edison

(1) (2) (3) (&) (5)
Date of Transfere {rom Returns by Common=-
Transfer AEC to Common- wealth Edison to Net Yearly Cuzulative
(Fiscal Year) wealth Edison AEC Dietribution Distribution
Kilograms U-235 Kilograms L«235 Kilograms U-235 Kilograms U-Z}j
1958 243.3 - 2b3,3 2h3.3
1959 974.3 198,0 776.3 1,019.6
1660 3576.7 84,0 292.,7 1,312.3
1961 376.7 185.0 191.7 1,504.0
1962 376.7 185,0 5 4 B 1,695.7
1963 376.7 185.0 191.7 1,887.4
1964 376.7 185.0 191.7 2,079.1
1965 L26,5 185.0 2k1.5 2,320.6
1966 386.7 185.0 201,7 2,522.3
1667 34€,8 - 346,8 2,869.1
1968 312.9 - 32,9 2,182,0
1969 272.1 - 272.1 3.454.1
1970 228.2 - 228.2 3,682,3
1671 228,2 - 228.2 3,910.5
1973 228.2 - 228,2 4,366.9
1974 228,2 - 228,2 4,595.1
1975 228.2 - 228,2 L. 523,3
1976 228.2 - 32302 5.05105
1977 228.2 - 228,2 5,279.7
1678 228.2 - 228.2 5.507.9
1979 223.2 - 228,2 5,736.1
1980 228.2 - 223%.,2 5,564.3
1981 220.2 - 228,2 6,192.5
1682 228,2 - 228.2 6,420,7
1983 228,2 - 2z8.2 6,645.9
1084 228,.2 - 228,2 6,877.1
1985 228,2 - 228,2 7:105:.3
1636 228,2 - 228.2 7+33345
1987 28.2 - 228,2 7,561.7
1958 228,2 - 228,2 7,789.9
19C9 228,2 - 228.2 8,018.1
1990 225,2 - 228, 8,246,3
1691 228,2 - 228, E,474.5
19%2 228,.2 - 228,2 8,702.7
1993 228,2 - 224,2 8,5%0.9
1664 228.2 - 228, 9,159.1
1995 228.2 - 22%.2 ?,’i?.i
10,779.3 1,392.0° 5,373
*The fuel being diecharged during fiscal years 19067 through 1075 will have

A

depleted to such an extent in U-235 that it no longer is &j

- - b | * ¢ I 3 S |
£Cial nuclear material.

Therefore, no credit for returns has been included for these years,



