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1. INTRODUCTION 

This document sets forth the technical specifications that shall govern the 
design and operation of the Elk River Reactor plant. 

References to drawing numbers shall, unless otherwise noted, be to the 
drawings contained in Reference 1 of these Technical Specifications. 

These Technical Specifications consist of (a) design specifications of physical 
features of the facility and (b) limitations governing operations of the facility 
to be observed by operating personnel. Except for specifications contained In 
Sees. 4 .8 and 14, any specification of performance of the physical features 
of the facility shall be considered a design specification. 
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2. SITE 

The specifications re la t ing to the r eac to r si te a r e as follows: 

(1) The Elk River Reactor plant shall be built on a 240-acre si te near 
the village of Elk River , Minnesota, approximately 30 mi northwest of Minne­
apolis and St. Paul , on the east bank of the Miss i ss ippi R iver . The plant shall 
be approximately 1050 ft south of the corpora te l imi ts of the village of Elk 
River and approximately 660 ft eas t of the east bank of the Miss iss ippi R iver . 

(2) The plant location and exclusion a r ea shall be as shown on F ig . 1 
of Reference 2. 

(3) The minimum distance from the center of the r eac to r containment 
building to the boundary of the exclusion a r ea shall be 1050 ft. 

(4) The principal act ivi t ies ca r r i ed on within the boundaries of the 
exclusion a r e a shall be r e s t r i c t ed to: 

(a) the generation of e lec t r ic power at the Elk River plant of the 
Rural Cooperat ive Power Associat ion, 

(b) exper imenta l work conducted on behalf of t h e U. S. Govern­
ment in a concre te-b lock building owned by the Fluidyne Corporat ion 40 ft 
south of the r eac to r containment building, and 

(c) operation of a sewage disposal plant for the village of Elk 
River 750 ft north of the r eac to r containment building. 
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3. CONTAINMENT 

3. 1 GENERAL SPECIFICATIONS 

The general specifications relat ing to the r eac to r containment a r e as follows: 

(1) A containment building shall enclose (a) all pr incipal components of 
the reac tor plant except the reac tor control room, the superhea te r and its 
auxi l ia r ies , and the tu rb ine-genera tor and its aux i l i a r ies ; (b) all port ions of 
the p r i m a r y sys tem; and (c) all auxi l iary sys tems which contain p r i m a r y coolant. 

(2) The containment building shall be a concre te- l ined gas- t ight (as 
defined in Sec. 3. 1 (5)) steel shell consist ing of an upright cylinder with a 
hemispher ica l top and a semi-e l l ipsoida l bottom. 

(3) The containment-building shell shall be constructed of carbon-
silicon steel conforming to ASTM Specification A201-57T, Grade B, hea t -
t reated in accordance with ASTM Specification SA-300. 

(4) The containment-building shell shall be designed, constructed, and 
tested in accordance with Sec. VIII of the ASME Boi ler and P r e s s u r e Vessel 
Code for: 

(a) a maximum internal p r e s s u r e of 21 psig at 220 F , 
(b) a minimxim internal p r e s s u r e of -0 . 33 psig, 
(c) a minimum f r ee -a i r volume of 287, 000 cu ft, and 
(d) a welded-joint efficiency of 90 per cent. 

(5) Whenever the containment-building t ruck door, a i r locks , and duct 
dampers a r e closed, the fraction of the gaseous contents of the containment-
building shell that escapes to the surrounding a tmosphere in any 24-hour 
interval shall not exceed 0. 1 per cent at an internal p r e s s u r e of 21 psig. 

(6) The nominal d iameter and over -a l l height of the containnient building 
shell shall be 74 ft and 115 ft, respect ive ly . 

(7) The bottom of the containment-building shell shall be approximately 
18. 5 ft below grade level , and the top of the containment-building shell shall 
be approximately 96. 5 ft above grade level . 

(8) Above grade level, the exter ior of the containment-building shell 
shall be covered with a layer of f lex-cell insulating m a t e r i a l 2 in. thick 
and an outer coat of paint. The shell shall be protected from cor ros ion by a 
coat of bituminous enamel on both the inside and outside surfaces below grade . 
The flex-cell insulating m a t e r i a l can be removed for r epa i r s or during 
r epa i r s to the insulation providing that the s teel shell t empe ra tu r e will not 
dec rease to l e s s than 10 F . 
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(9) A water s torage tank with a nominal capacity of 30, 000 gal shall be 
installed in the topmost portion of the containment-building shel l . 

(10) The nominal thickness of the concrete lining of the containment-
building shell shall be 2 ft in the cyl indrical port ion and the bottonn port ion 
and shall vary from 2 ft at the lower edge of the top portion to 4 in. at the 
edge of the 30,000-gal water s torage tank. 

3.2 PENETRATION SPECIFICATIONS 

The specifications re la t ing to the containment-building penetra t ions a r e as 
follows: 

(1) The containment building shall be penetra ted by two a i r locks , one 
freight door, two ventilation ducts , two vacuum-breaker ducts , one emergency-
and- tes t condenser vent pipe, two valve-operat ing shafts, 18 pipes , and approxi ­
mately 274 e lec t r ica l cab les . 

(2) Each a i r lock shall have two gaske t -sea led doors a r ranged so that 
containment-building o v e r p r e s s u r e will further compress the gasket of any 
closed door it acts against . 

(3) The two doors of each a i r lock shall be mechanical ly inter locked to 
ensure that at leas t one is closed and sealed under all conditions for which 
containment integri ty provis ions a r e required under Sec. 3 .6 . Door opera tors 
shall be coupled to p r e s s u r e - r e l i e f valves to equalize p r e s s u r e before a door 
is opened. 

(4) The freight door shall be sealed with gaskets a r ranged so that con­
tainment-building o v e r p r e s s u r e , as well as the door-c los ing devices , will 
compress them. 

(5) During r eac to r operation, removable concrete shield blocks shall 
be placed in front of the freight door. 

(6) Each ventilation duct shall be seal-welded into the containment shell 
and shall be equipped with two in-l ine quick closing butterfly dampers held 
closed by spr ings whenever not held open by a pneumatic cylinder operated 
from the s e r v i c e - a i r supply sys tem. 

(7) Each vacuum-breaker duct shall be sealed with a gasketed disk 
a r ranged so that containment-building o v e r p r e s s u r e , as well as the disk, 
will compxess the gasket. 

(8) Each vacuum breake r shall be set so as to prevent the a tmospher ic 
p r e s s u r e outside the containment building from exceeding the a i r p r e s s u r e 
inside the containment building by m o r e than 0. 22 ps i . 
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(9) The emergency-and- te s t - condense r vent pipe shall be welded to the 
containment-building shell and shall be sealed from the a tmosphere of the 
containment building by the shell side of the emergency and tes t condenser , to 
which it shall be welded. Valves shall be a r ranged so that the escape of gases 
from the containment building into the shell side of the emergency and tes t 
condenser can be prevented. 

(10) Each valve-operat ing shaft that pene t ra tes the containment-building 
shell shall pass through a pipe that shall be welded into the shell and fitted 
with a packing gland at each end. 

(11) Each pipe that pene t ra tes the containment-building shell shall be 
welded to the shel l . Valves on each pipe penetrat ion shall be a r ranged so that 
nei ther the fai lure of any single valve to close proper ly nor a pipe rupture 
will prevent isolation of that l ine . The following l ines a r e excluded: (a) con­
tainment ventilation inlet and outlet l ines , (b) both vacuum b r e a k e r s , and 
(c) the emergency and tes t condenser vent. 

(12) Each e lec t r ica l cable that pene t ra tes the containment-building shell 
falls into one of three c l a s s e s : nnulti-conductor control cables (Class A), 
coaxial cables (Class B), and all other cables (Class C). The method by 
which each cable in Classes A, B, and C shall be sealed is as follows: 

(a) Each Class A cable shall pass through a Thomas and Bet ts 
water - t ight s t ra in relief connector mounted in a 1-1/4-in. IPS tapped hole 
in the containment-building shell and a second Thomas and Bet ts watert ight 
s t ra in relief connector mounted in a 1-1/4-in. IPS tapped hole in a plate 
3 in. from the containment-building shel l . The chamber between the con­
tainment-building shell and the connector mounting plate shall be filled with 
"NOVOID C" potting compound manufactured by the G & W Elec t r i c Specialty 
Company. 

(b) Each Class B cable shall t e rmina te on ei ther side of the con­
tainment-building shell at an Amphenol Ser ies 83 p r e s s u r e - t i g h t bulkhead 
fitting mounted in a gasketed Micar ta pla te . The Micar ta plate in this type 
of penetrat ion shall be of type 20201-2 Micar ta conforming to ASTM grade 
G-7. The Micar ta penetrat ion shall be designed so that the s t r e s s e s in the 
plate under the specified containment-shel l design conditions do not exceed 
1/6 of the ult imate s t rength of the m a t e r i a l . 

(c) Each Class C cable shall pass through pipe s leeves welded 
into the containment-building shel l . In each such penetrat ion, the cable 
shall enter the pipe sleeve through a Type EYS fitting with an O-Z wa te r ­
tight cable seal inside the containment-building shell and shall leave the 
pipe sleeve through an O-Z insulator bushing outside the containment-building 
shel l . The sleeves shall be filled with Scotch-Cast Resin No. 4. 
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(13) Termina l s of e lec t r ica l cables shall be sealed in accordance with 
Detail 2 of Dwg 12E11809. 

3. 3 SPRAY-SYSTEM SPECIFICATIONS 

The specifications re la t ing to the containment-building spray sys tem a re as 
follows: 

(1) The containment-building spray sys tem shall consist of a standpipe 
extending from the basement of the containment building into the 30, 000-gal 
water s torage tank at the top of the containment building, a moto r -ope ra t ed 
valve at the lower end of the standpipe, and pipes leading from the gate valve 
to spray nozzles throughout the containment building. 

(2) The containment-building s p r a y - s y s t e m standpipe shall extend into 
the 30, 000-gal water s torage tank far enough to ensure that the capacity of 
the tank below the top of the standpipe is approximately 15, 000 gal. 

(3) The containment-building s p r a y - s y s t e m moto r -ope ra t ed valve shall 
be the only impediment to the flow of water from the portion of the 30, 000-gal 
s torage tank above the top of the standpipe to all the containment-building 
s p r a y - s y s t e m nozzles , 

(4) The containment-building spray sys tem shall be designed to spray 
approximately 15, 000 gal of water into the a tmosphere of the containment 
building in approximately 15 min. 

(5) The containment-building s p r a y - s y s t e m moto r -ope ra t ed valve shall 
be e lec t r ica l ly operable from the reac to r control console and mechanical ly 
operable from the decontamination room and from a point inside the contain­
ment building. 

(6) The containment-building spray sys tem shall be automatical ly 
actuated following a 10-min delay t ime by a p r e s s u r e signal indicating that 
the containment-building p r e s s u r e exceeds 2 psig, except that it shall be 
possible to prevent automatic operation of this sys tem by manual action in 
the control room. Provis ions for automatical ly actuating the building spray 
system shall not be required p r io r to p r imary-sys tenn p re s su r i za t ion with 
the reac tor loaded. 

3.4 TESTING SPECIFICATIONS 

The specifications re la t ing to tes ts of the containment building a r e as follows: 

(1) The following tes ts of the containment building and penetrat ions 
shall be made : 

(a) The leakage ra te of the building shall be determined by p r e s s u r ­
izing the building to no less than 10 ps ig . In this tes t , the locations to which 
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p r e s s u r e shall be applied shall include all penetra t ions and the valves, doors , 
and gaskets of penetrat ions subject to opening and normal ly or occasionally 
exposed to the internal free volume of the building. 

(b) Gasketed c losures and vent i la t ion-sys tem c losures shall be 
tested by the soap-bubble, halide detector , helium detector , or other method 
of equivalent effectiveness in detecting and locating leaks . This tes t shall 
be performed using a p r e s s u r e differential, and the resu l t s of this tes t 
shall be used as a guide in evaluating leakage. 

(c) E lec t r i ca l penet ra t ions , including the Micar ta plates, shall 
be tested by the halide or helium detector method with a driving p r e s s u r e 
differential no l ess than 0. 5 psi , or by the soap bubble method with a driving 
differential of no less than 5 ps i . The resu l t s of this tes t shall be used as a 
guide in evaluating leakage. 

(2) The tes ts specified in Sec. 3.4(1) shall be performed in accordance 
with the following schedule: 

(a) Not m o r e than six months before initial cr i t ica l i ty , and t h e r e ­
after at in tervals no longer than 18 months , t es t s (a) and (b) shall be p e r ­
formed. 

(b) After initial cr i t ica l i ty , at in tervals no longer than six months , 
tes ts (b) and (c) shall be per formed. 

(c) Any portion of the containment building which has been sub­
jected to maintenance, r epa i r , or other operations which would, during or 
after these operat ions, t empora r i ly or permanent ly affect its per formance 
shall , before any subsequent operation for which containment integri ty is 
required, be tested in accordance with the relevant subparagraphs of 
Sec. 3.4(1). 

(3) The double-gasket seal of the containment-building freight door 
shall , after each t ime the seal has been broken and rees tabl i shed and before 
any subsequent operation for which containment integri ty is requi red , be 
p r e s s u r e - t e s t e d at 21 psig to ensure its integri ty . 

(4) The containment-building spray sys tem shall be tested at in tervals 
no longer than 18 months to ensure 

(a) that the moto r -opera ted valve can be fully opened and closed 
from the reac tor control console and from the decontamination room; 

(b) that the moto r -opera ted valve can be actuated by the automatic 
system; and 

(c) that all s p r a y - s y s t e m piping and nozzles a r e unobstructed. 
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3. 5 BUILDING ARRANGEMENT SPECIFICATIONS 

The specifications re la t ing to the internal a r r angemen t of the containnaent build­
ing a r e as follows: 

(1) The general a r r angement of equipment in the containment building 
shall be as shown in Dwg. 12E-01504. 

(2) The containment building shall have a main (top) floor, an in termedia te 
floor, a basement , and a subbasement . Equipment on the main floor shall 
include the evapora tors and two 20-ton air condi t ioners . The a i r condit ioners 
shall draw rec i rcula t ing a i r from and r e tu rn it to the basement , in te rmedia te , 
and main f loors . One a i r conditioner shall draw approximately 3000 cfm of 
fresh a i r from the outside. The displaced building a i r shall be exhausted 
through a stack at the top of the building. The exhaust a i r shall pass through 
one coarse and one fine high-efficiency f i l ter . The a i r conditioners shall be 
used for heating when requi red . 

(3) Equipment on the in te rmedia te floor shall include the bor ic -ac id 
s torage tank and its associa ted c o m p r e s s o r , the sh ie ld-cool ing-sys tem expansion 
tank, and the makeup- in jec t ion-sys tem pumps. The subcoolers and the decay-
heat removal sys tem heat exchanger shall be between the in termedia te floor 
and the basement . 

(4) Equipment in the basement and subbasement shall include the decay-
heat removal system pump, the sump pumps, the motor control cen te r s , 
switchgear , the s tar tup hea te r , the re tent ion- tank pump, the fuel-element 
s torage-wel l pixmp, the pur i f ica t ion-sys tem pumps and heat exchangers , 
the sb ie ld-coolmg-sys tem pumps and heat exchanger, the ion exchangers , 
the retention tanks, and the cont ro l - rod drive m e c h a n i s m s . The subbasement 
shall be reached by s t a i r s from the basenaent. 

3. 6 SPECIFICATIONS RELATING TO CONTAINMENT INTEGRITY PROVISIONS 

The specifications re la t ing to containment integri ty provisions a r e as follows: 

(1) There shall be seven ERR containment integri ty provis ions , as follows: 

Provis ion A: sealing all containment building access p o r t s . 

Provis ion B: preventing all acces s to and eg re s s from the contain­
ment building except through a i r locks . 

Provis ion C: maintaining all sys tems for automatical ly closing 
containment-building penetrat ions in operating 
condition. 

Provis ion D: maintaining the t empera tu re of the s teel shell of the 
containment building above 10 F . 
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Provis ion E: maintaining all emergency power supplies , mon i to r s , 
and automatic emergency equipment associa ted with 
the containment building in operating condition. 

Provis ion F : maintaining the 30, 000-gal water s torage tank full. 

Provis ion G: maintaining at leas t 15, 000 gal of water in the 
30, 000-gal water s torage tank. 

(2) Whenever p r i m a r y - s y s t e m p r e s s u r e exceeds 250 psig, except in 
hydrostat ic tes ts at p r i m a r y - s y s t e m t empera tu re s belo^^ 212 F , and fuel is 
in the r eac to r , containment integri ty provisions A, B, C, D, E, and F shall 
be in effect. 

(3) Whenever p r i m a r y sys tem p r e s s u r e exceeds 250 psig and i r rad ia ted 
fuel is within the containment building, containment integri ty provisions A, B, 
C, D, and E shall be in effect. 

(4) Whenever i r rad ia ted fuel is being handled, containment integri ty 
provisions A, B, C, and E shall be in effect. 

(5) Whenever any component is being handled in proximity to i r rad ia ted 
fuel, containment integri ty provisions A, B, C, and E shall be in effect. 

(6) Whenever fuel is in the reac tor and any control rod is w^ithdrawn, 
containment integri ty provis ions A, B, C, D, E, and F shall be in effect. 

(7) Whenever p r i m a r y - s y s t e m p r e s s u r e exceeds 250 psig in a hydro­
stat ic tes t at p r i m a r y sys tem t empera tu re s below 212 F and fuel is in the 
reac to r , containment integri ty provisions A, B, C, E, and G shall be in 
effect. 
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4. PRIMARY COOLANT SYSTEM 

4. 1 GENERAL SPECIFICATIONS 

The general specifications relat ing to the p r i m a r y coolant sys tem a r e as follows: 

(1) The p r i m a r y coolant system shall consist of two loops connected 
to d iametr ica l ly opposite sides of the r eac to r vesse l , each of which shall include 
the tube side of an evaporator , the tube side of a subcooler , two isolation 
valves between the reac to r vesse l and the evaporator , and one isolation valve 
between the subcooler and the reac tor vesse l . The p r i m a r y sys tem a r rangement , 
including piping, valves, measur ing ins t ruments , and connections to the sys tem, 
shall be as shown on Dwg 12E09006, unless changed in accordance with Speci­
fication 4. 1(7). 

(2) Steam and water in each p r imary-coo lan t - sys tem loop shall flow 
by natural c irculat ion. 

(3) Heat shall be t r ans fe r r ed from the p r i m a r y - c o o l a n t - s y s t e m loops 
to the secondary-coolan t - sys tem loops by conductive evaporation of the second­
a ry coolant on the shell side of the evapora tors and by conductive heating of 
the secondary coolant on the shell side of the subcoolers . 

(4) The p r i m a r y coolant sys tem shall not contain 

(a) m o r e than 5600 gal of water at 564 F , or 

(b) any quantity of water whose s tored energy exceeds that of 
5600 gai of water at 564 F . 

(5) All p r i m a r y coolant sys tem main- loop piping shall be of s ta inless 
s teel , ASTM Type 304, Schedule 80, and shall be designed, fabricated, and 
tested in accordance with Sec. 1 of ASA Code B31 . 1 for P r e s s u r e Piping. 
Except as provided in Specification 14. 3(12), all other p r i m a r y sys tem piping 
shall be designed, constructed, and tested in accordance with the ASA Code 
for p r e s s u r e piping. All sys tems exposed to p r i m a r y - s y s t e m p r e s s u r e shall 
be designed for a p r e s s u r e no less than 1250 psig and for t empe ra tu r e s no 
less than the t empera tu re s of the fluids they contain. 

(6) Except as otherwise specified, 

(a) All p r e s s u r e vesse l s in the p r i m a r y sys tem shall be designed, 
fabricated, and tes ted in accordance with the ASME Boiler and P r e s s u r e 
Vessel Code, and 
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(b) All piping, valve bodies, and vesse l surfaces in contact 
with p r i m a r y coolant shall be of s ta in less s tee l . 

(7) Additional penetrat ions to the p r i m a r y - c o o l a n t - s y s t e m shall be 
designed, fabricated, and tes ted in accordance with the applicable provis ions 
of the relevant editions of the ASME Boiler and P r e s s u r e Vessel Code and 
the ASA Code for P r e s s u r e Piping except as otherwise specified for hydro­
stat ic tes ts in Sec. 14. 3(12). Such additions shall be l imited to vent, drain, 
and ins t rument connections, the inside d iameter of which shall be of no 
g rea te r than 1 in. 

4 .2 REACTOR-VESSEL SPECIFICATIONS 

The specifications re la t ing to the r eac to r vesse l a r e as follows: 

(1) Construct ion of the vesse l and modifications shall conform to 
the details shoi^vn on the following drawings: 

Drawing Reference 
Number Number 

Vessel Construct ion: 
general a r r angemen t 4789-1-E 5 
lower head assembly 4789-2-D 5 
nozzle details 4789-3-D 5 
m i s c . flange and nozzle 

details 4789-4-D 5 
miscel laneous 4789-11-D 5 

Proposed Modifications: 
16-in. nozzles 12-SK-078 6 
8-in. nozzles 12-SK-080 6 
10-in. nozzles 12-SK-081 6 
inside edges of nozzles . . . . Fig.. E 7 

(2) The design t empera tu re and p r e s s u r e of the reac tor vesse l shall 
be 650 F and 1250 psig, respect ive ly . 

(3) The rated operating t empera tu re and p r e s s u r e of the r eac to r 
vesse l shall be 564 F and 1153 psig, respect ive ly . 

(4) The base meta l of the shell courses and heads of the r eac to r 
vessel shall be manganese-molybdenum alloy steel conforming to ASTM 
Specification SA-302, Grade B . 

(5) The base meta l of the main c losure flanges of the r eac to r vesse l 
shall be of carbon steel conforming to ASTM Specification SA-105, Grade II. 
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(6) The r o l l - b o n d e d i n t e r n a l c l add ing of the r e a c t o r v e s s e l s h a l l be of 
s t a i n l e s s s t e e l c o n f o r m i n g to ASTM Spec i f i ca t ion S A - 2 6 4 , G r a d e 3 . 

(7) The w e l d - o v e r l a y i n t e r n a l c l add ing of the r e a c t o r v e s s e l sha l l be 
of e i t h e r Type 309 o r Type 308L s t a i n l e s s s t e e l . 

(8) The m i n i m u m t h i c k n e s s of the i n t e r n a l c l add ing of the r e a c t o r 
v e s s e l sha l l be 0. 109 in . 

(9) The n o m i n a l i n s ide d i a m e t e r , i n s i d e he igh t , and wa l l t h i c k n e s s of 
the r e a c t o r v e s s e l sha l l be 7 ft, 25 ft, and 3 in . , r e s p e c t i v e l y . 

(10) Above the h o r i z o n t a l m i d p l a n e of the r e a c t o r c o r e , the r e a c t o r 
v e s s e l sha l l be f i t ted wi th 14 n o z z l e s w h o s e n u m b e r s , n o m i n a l s i z e s , and 
p u r p o s e s s h a l l be a s fo l lows : 

p u r p o s e n i imber 

4 . . . 
1 . . . 
2 . . . 
2 . . . 
1 . . . 
2 . . . 
2 . . . 

n o m i n a l s i z e . 
in . 

12 
1 

. . 1 -1 /2 
10 

. . 1 -1 /2 
8 

16 

t o p - h e a d a c c e s s 
vent l ine (plugged) 
l i q u i d - l e v e l m e a s u r e m e n t 
s t e a m ou t le t 
e m e r g e n c y coo lan t i n l e t 
f e e d w a t e r in le t 
f o r c e d - c i r c u l a t i o n ou t le t (for 
fu tu re use ) 

(11) B e l o w the h o r i z o n t a l m i d p l a n e of the r e a c t o r c o r e , the r e a c t o r 
v e s s e l s h a l l be f i t ted wi th 17 n o z z l e s , w h o s e n u m b e r s , n o m i n a l s i z e s , and 
p u r p o s e s s h a l l be a s fo l lows : 

n o m i n a l s i z e , 
n u m b e r in . p u r p o s e 

2 16 f o r c e d - c i r c u l a t i o n in le t (for 
fu tu re use ) 

13 4 c o n t r o l rod d r i v e 
1 2 - 1 / 2 l i q u i d - p o i s o n in jec t ion 
1 1-1 /2 l i q u i d - l e v e l m e a s u r e m e n t 

(12) The top h e a d of the r e a c t o r v e s s e l sha l l be f a s t e n e d to the she l l 
of the r e a c t o r v e s s e l by a f langed jo in t s e c u r e d by 34 s tuds and s e a l e d by a 
soft i r o n g a s k e t . 

(13 O p e r a t i o n of the r e a c t o r v e s s e l wi th in the d e s i g n p r e s s u r e - t e m p e r a t u r e 
cond i t ions sha l l be l i m i t e d to 250 full p r e s s u r e - t e m p e r a t u r e c y c l e s of l oad ing . 
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L e s s e r or g r e a t e r p r e s s u r e v a r i a t i o n s s h a l l be inc luded in the a l l o w a b l e 250 
c y c l e s of l oad ing , in a c c o r d a n c e wi th the fol lowing t a b l e of cyc l e e q u i v a l e n t s : 

O p e r a t i n g p r e s s u r e E q u i v a l e n t "full r a n g e " 
v a r i a t i o n s \1) c y c l e s 

100% 1.00 
90% 0. 70 
80% 0. 50 
70% 0. 25 
60% 0 . 1 5 
50% 0 . 0 5 
40% 0 . 0 2 
30% 0 . 0 1 
20% or l e s s 0 

H y d r o s t a t i c t e s t E q u i v a l e n t "full r a n g e " 
p r e s s u r e s ' ' ^ ' c y c l e s 

150% 1.8 
140% 1.5 
125% 1.1 
115% 0 . 8 
110% 0 . 7 
100% 0 . 5 

(1) P r e s s u r e v a r i a t i o n e x p r e s s e d in p e r cen t of 1153 p s i g . 

(2) H y d r o s t a t i c t e s t s , e x p r e s s e d in p e r cen t of the d e s i g n p r e s s u r e 
(1250 p s i g ) , conduc ted a t t e m p e r a t u r e s not be low NDT t e m p e r ­
a t u r e p lus 60 F . 

F o r the p u r p o s e of c o m p u t i n g o p e r a t i n g t i m e , r e c o r d s of the m e g a w a t t days 
p r o d u c e d in the r e a c t o r wi l l be k e p t . 

(14) R e c o r d s s h a l l be kep t of a l l o p e r a t i n g c y c l e s and h y d r o s t a t i c t e s t s 
to p e r m i t c a l c u l a t i o n of the e q u i v a l e n t n u m b e r of full c y c l e s to wh ich the r e a c t o r 
v e s s e l h a s b e e n sub j ec t ed d u r i n g i t s s e r v i c e l i f e t i m e . 

4 . 3 COOLANT S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the p r i m a r y coo lan t a r e a s fo l lows : 

(1) The p r i m a r y coolan t sha l l be l igh t w a t e r and s h a l l , d u r i n g o p e r a t i o n 
with the p r i m a r y s y s t e m p r e s s u r e above 250 p s i g , c o n f o r m with the fol lowing 
r e q u i r e n a e n t s : 

m a x i m u m conduc t iv i ty 1.0 m i c r o m h o / c m 
a p p r o x i m a t e pH 7 . 0 
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The chloride content of the p r i m a r y coolant shall not exceed 0. 1 ppm at 
any t ime . 

(2) The p r i m a r y coolant shall be p r e s s u r i z e d by evaporation, by the rma l 
expansion, or by hydrosta t ic test ing techniques. 

4 .4 EVAPORATOR SPECIFICATIONS 

The specifications re la t ing to the evapora tors a r e as follows: 

(1) Each evaporator shall be designed, fabricated, and tes ted in a c c o r ­
dance with Sec. VIII of the 1956 edition of the ASME Boiler and P r e s s u r e 
Vessel Code for a tube-s ide p r e s s u r e of 1250 psig and a she l l - s ide p r e s s u r e 
of 1000 ps ig . 

(2) The tubes of each evaporator and all other evaporator surfaces in 
contact with the p r i m a r y coolant shall be of Type 304 s ta in less s tee l . 

(3) All surfaces of each evaporator in contact with the secondary 
coolant, other than the tubes, shall be of carbon s tee l . 

(4) Each evaporator shall be capable of t r ans fe r r ing heat from the 
p r i m a r y coolant to the secondary coolant at the min imum ra te of 78, 300, 000 
B tu /h r when sa tura ted s team at approximately 564 F en te rs the tube side 
at the approximate ra te of 126, 500 Ib /h r and when secondary - sys t em feed-
water at approximately 486 F en te r s the shell side at the approximate ra te 
of 104,000 I b / h r . 

4 . 5 SUBCOOLER SPECIFICATIONS 

The specifications re la t ing to the subcoolers a r e as follows: 

(1) Each subcooler shall be designed, fabricated, and tested in a c c o r ­
dance with Sec. VIII of the 1956 edition of the ASME Boiler and P r e s s u r e 
Vessel Code for a tube-s ide p r e s s u r e of 1250 psig and a she l l - s ide p r e s s u r e 
of 1000 psig. 

(2) The tubes of each subcooler and all other subcooler surfaces in 
contact with the p r i m a r y coolant shall be of Type 304 s ta in less s tee l . 

(3) All surfaces of each subcooler in contact with the secondary coolant, 
other than the tubes, shall be of carbon s teel . 

(4) Each subcooler shall be capable of t r ans fe r r ing heat from the 
p r i m a r y coolant to the secondary coolant at the minimum ra te of 15, 500, 000 
B tu /h r when condensate at approximately 564 F en te rs the tube side at the 
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approximate ra te of 125,000 Ib /h r and when secondary - sys tem feedwater 
at approxinaately 350 F enters the shell side at the approximate ra te of 
104, 000 Ib /h r . 

4 .6 IS PLAT ION-VALVE SPECIFICATIONS 

The specifications re la t ing to the p r i m a r y - c o o l a n t - s y s t e m isolation valves 
a r e as follows: 

(1) Each of the two isolation valves in each p r i m a r y - c o o l a n t - s y s t e m 
loop that a r e installed between the reac tor vesse l and the evaporator tube-s ide 
inlet shall be a manually operated 8-in. gate valve constructed of s ta in less 
s teel . 

(2) The isolation valve in each p r i m a r y - c o o l a n t - s y s t e m loop that is 
installed between the subcooler tube-s ide outlet and the reac tor vesse l shall 
be a manually operated 6-in. gate valve constructed of s ta inless s tee l . 

4. 7 SHIELDING SPECIFICATIONS 

The specifications re la t ing to the biological shielding of the p r i m a r y coolant 
systena a re as follows: 

(1) The biological shield shall ent i rely surround the reac tor vesse l 
and that portion above the vesse l and enclosing the pipe penetrat ions shall 
be removable . 

(2) The biological shielding surrounding the cyl indrical port ion of 
the reac tor vesse l shall consist of s teel , lead, monolithic ordinary concre te , 
and ordinary concrete blocks . 

(3) The biological shielding above the reac to r vesse l shall consist 
of removable heavy-concre te s labs; that below the r eac to r vesse l shall con­
s is t of lead and monolithic heavy concre te . 

(4) The minimum density of the ordinary concrete in the r e a c t o r -
vessel biological shielding shall be 2. 5 g /cc ; that of the heavy concrete in 
the r e a c t o r - v e s s e l biological shielding shall be 4 . 3 g / cc . 

(5) Radiation shall not emerge from the r e a c t o r - v e s s e l biological 
shielding intensely enough to expose personnel to doses or dose r a t e s exceed­
ing the pe rmiss ib le doses and dose ra tes set forth in Title 10 of the Code 
of Federa l Regulat ions, P a r t 20. 
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(6) Each evaporator shall be enclosed on three sides by a concrete 
biological shielding wall approximately 10 ft high and 2 ft thick with a 
shadow-shielded entrance, and on the fourth side by the concrete lining 
of the containment building. 

(7) Heat shall be removed from lead port ions of the r e a c t o r - v e s s e l 
biological shielding by a shield cooling sys tem consist ing of a shel l -and- tube 
heat exchanger, two centrifugal shield-cooling pumps with d ischarge f i l t e r s , 
ten para l le l -connected tubes enabedded in the lead of the r e a c t o r - v e s s e l 
biological shielding, a surge tank, interconnecting piping, and valves . The 
sh ie ld-cool ing-sys tem coolant shall be deminera l ized light wa te r . 

(8) The sh ie ld-cool ing-sys tem heat exchanger shall be capable of 
t r ans fe r r ing heat from the shield coolant to se rv ice water at the minimum 
rate of 350, 000 B t u / h r when the shield coolant en ters the shell side at 
approximately 120 F at the approxinaate ra te of 35 gal/nain and when service 
water en ters the tube side at approximately 90 F at the approximate ra te 
of 70 ga l /min . 

(9) Each sh ie ld-cool ing-sys tem pump and its associa ted filter shall 
be rated at 35 ga l /min at a net developed head of 110 ft. 

(10) Whenever the r eac to r is c r i t i ca l , the shield cooling sys tem shall 
be operated so that the t empera tu re of the shield coolant does not exceed 
140 F . 

4 . 8 SPECIFICATIONS GOVERNING OPERATING VARIABLES 

The specifications governing p r i m a r y - c o o l a n t - s y s t e m operating var iables 
a r e as follows: 

(1) The bulk t empera tu re of the p r i m a r y coolant leaving the reac tor 
core shall not exceed 569 F . 

(2) The internal p r e s s u r e imposed on the reac tor vesse l , including 
hydrostat ic tes t p r e s s u r e , shall not exceed 250 psigj unless the t empera tu re 
of the reac tor vesse l as measu red by the thernaocouples attached to the 
vesse l (shoivn on Dwg 12E-11810 of Reference 8) equals or exceeds the 
higher of these two t e m p e r a t u r e s : 

(a) 160 F (initially). 

(b) The sum of l60 F and the higher ni l -duct i l i ty t rans i t ion 
(NDT) t empera tu re shift (in degrees Fahrenhei t ) of the m a t e r i a l s A10511 and 
A302B, as cor re la ted by Charpy V-notch impact t es t s on survei l lance spec i ­
mens removed from the reac to r vesse l . 
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The NDT t empera tu re shift shall be the difference between the 
initial NDT t empera tu re of the ma te r i a l samples placed in the i r rad ia t ion 
capsules and the highest measu red NDT t empera tu re determined from the 
i r rad ia ted samples subsequently renaoved from the reac to r vesse l . 

The sum of previous NDT t empera tu re shifts, as per iodical ly 
determined, shall be added to the l60 F to es tabl ish the safe p re s su r i za t ion 
t empera tu re of the vesse l for the interval of operation before the next NDT 
tempera tu re shift is de termined. 

(3) Whenever the in ternal p r e s s u r e of the r eac to r vesse l is l e s s than 
955 psig, the t empera tu re of the vesse l shall not be allowed to change, 
except during a s c r a m shutdown, at any instantaneous ra te exceeding 
2. 5 F / m i n . 

(4) Whenever the internal p r e s s u r e of the r e a c t o r vesse l equals or 
exceeds 955 psig, the t empera tu re of the vesse l shall not be allowed to 
change, except during a s c r a m shutdown, at any instantaneous ra te exceed­
ing the ra te R computed by this equation: 

R = 483 - 0. 348 P , 

where 

R = maximum allowable r e a c t o r - v e s s e l t empera tu re change 
ra te at p r e s s u r e P , ° F / h r , and 

P = r e a c t o r - v e s s e l internal p r e s s u r e , ps ig . 

(5) In routine s tar tup and shutdown operations of the r eac to r , the 
t empera tu re of the prinaary coolant shall be moni tored and controlled so 
as to keep the r e a c t o r - v e s s e l t empera tu re change ra te below the l imits of 
Specifications 4. 8(3) and 4. 8(4). 

(6) Whenever fuel is in the reac tor and the head of the r eac to r vesse l 
is in place, control rods shall not be withdrawn unless both p r i m a r y coolant 
loops to the evapora tors a r e open and in operating condition; except that 
during regular ly scheduled t e s t s , control rods may be so withdrawn with 
one loop isolated from the reac to r vesse l , provided that all control rods 
must be inser ted during the operation of isolation valves and during per iods 
of loop tenaperature changes. 

(7) The nominal operating p r e s s u r e of the reac tor shall not exceed 
1153 psig. 
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4 . 9 R E A C T O R VESSEL LEAKAGE MONITORING S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to r e a c t o r - v e s s e l l e a k a g e m o n i t o r i n g a r e a s 
fo l lows: 

(1) L e a k a g e f r o m any poin t on the s u r f a c e of the r e a c t o r v e s s e l sha l l 
be d e t e c t e d and m o n i t o r e d by the fol lowing m e a n s ; 

(a) A l o c a l l y i n d i c a t i n g t h e r m o m e t e r i n s t a l l e d in the low poin t 
of the vent l i ne f r o m the cav i t y a r o u n d the r e a c t o r v e s s e l s h a l l i n d i c a t e 
r i s e s above the n o r m a l t e m p e r a t u r e . 

(b) Two d r a i n a b l e s igh t g l a s s e s , one in the low po in t of the ven t 
l ine and the o t h e r in the d r a i n l ine of the cav i t y a r o u n d the r e a c t o r v e s s e l , 
sha l l p e r m i t c o l l e c t i o n of w a t e r c o n d e n s a t e f r o m the a i r . W a t e r c o l l e c t e d in 
e i t h e r s igb t g l a s s sha l l be d r a i n e d and a n a l y z e d to d e t e r m i n e if coo lan t 
h a s e s c a p e d f r o m the p r i m a r y s y s t e m . 

(2) If t h e v e n t - l i n e t e m p e r a t u r e o r the c a v i t y - d r a i n - l i n e w a t e r l e v e l 
is h i g h e r than n o r m a l , an a l a r m s h a l l be a c t u a t e d in the c o n t r o l r o o m . 
V e n t - l i n e t e m p e r a t u r e s h a l l be i n d i c a t e d in the c o n t r o l r o o m and sha l l be 
r e c o r d e d h o u r l y unt i l n o r m a l o p e r a t i n g cond i t i ons a r e d e t e r m i n e d . 

(3) If a r e a c t o r - v e s s e l l e a k i s d e t e c t e d , the r e a c t o r s h a l l b e shu t dow^n 
and m a i n t a i n e d at a t m o s p h e r i c p r e s s u r e . 
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5. PRIMARY COOLANT AUXILIARY SYSTEMS 

5. 1 P R E S S U R E - R E L I E F - V A L V E S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the p r i m a r y - c o o l a n t - s y s t e m p r e s s u r e - r e l i e f 
v a l v e s a r e a s fo l lows : 

(1) The p r i m a r y coo lan t s y s t e m s h a l l be p r o t e c t e d a g a i n s t o v e r p r e s s u r e 
by two s p r i n g - l o a d e d p r e s s u r e - r e l i e f v a l v e s d e s i g n e d , c o n s t r u c t e d , and 
t e s t e d in a c c o r d a n c e wi th a l l a p p l i c a b l e p r o v i s i o n s of the ASME B o i l e r and 
P r e s s u r e V e s s e l C o d e . 

(2) One p r i m a r y - c o o l a n t - s y s t e m p r e s s u r e - r e l i e f va lve s h a l l vent p r i m a r 
s t e a m to the i n t e r i o r of the c o n t a i n m e n t bu i ld ing if the p r i m a r y - c o o l a n t - s y s t e m 
p r e s s u r e should r i s e to o r e x c e e d 1240 p s i g . The o t h e r p r i m a r y - c o o l a n t -
s y s t e m p r e s s u r e - r e l i e f va lve sha l l vent p r i m a r y s t e a m to the i n t e r i o r of the 
c o n t a i n m e n t bu i ld ing if the p r i m a r y - c o o l a n t s y s t e m p r e s s u r e should r i s e to 
or exceed 1250 p s i g . 

(3) The m i n i m u m steam-flo^w c a p a c i t y of e a c h p r i m a r y - c o o l a n t - s y s t e m 
p r e s s u r e - r e l i e f va lve when fully open sha l l be 129, 000 I b / h r . 

5 . 2 P U R I F I C A T I O N - S Y S T E M S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the p r i m a r y - c o o l a n t p u r i f i c a t i o n s y s t e m a r e 
a s fo l lows: 

(1) The p r i m a r y - c o o l a n t p u r i f i c a t i o n sys tena s h a l l c o n s i s t of a r e g e n e r ­
a t i ve h e a t e x c h a n g e r , a c o o l e r , two s h i e l d e d p r e f i l t e r s , two s h i e l d e d i o n -
exchange c o l u m n s con ta in ing an ion and ca t i on r e s i n s in m i x e d b e d s , two a f t e r -
f i l t e r s , two c e n t r i f u g a l p u m p s , i n t e r c o n n e c t i n g p ip ing , and v a l v e s . 

(2) The p r e f i l t e r s , i o n - e x c h a n g e c o l u m n s and a f t e r f i l t e r s sha l l be 
connec t ed b e t w e e n the c o o l e r ou t le t and the p u m p in le t h e a d e r so a s to f o r m 
two p a r a l l e l b r a n c h e s e a c h con ta in ing one p r e f i l t e r , one i o n - e x c h a n g e c o l u m n , 
and one a f t e r f i l t e r . Va lve s sha l l be i n s t a l l e d s o tha t e i t h e r b r a n c h m a y be 
i s o l a t e d f r o m the r e m a i n d e r of t h e s y s t e m . 

(3) The p u m p s sha l l be c o n n e c t e d in p a r a l l e l b e t w e e n the i o n - e x c h a n g e 
c o l u m n ou t l e t s and the r e t u r n in le t of the r e g e n e r a t i v e h e a t e x c h a n g e r . The 
d e s i g n flow r a t e of the s y s t e m wi th one p u m p o p e r a t i n g sha l l be 9 gpna-

(4) E a c h i o n - e x c h a n g e c o l u m n and i t s a s s o c i a t e d p r e f i l t e r sha l l be 
d e s i g n e d to m a i n t a i n the conduc t iv i t y of the p r i m a r y coo lan t u n d e r n o r m a l 
o p e r a t i n g cond i t ions a t or l e s s than 1 m i c r o m h o / c m . 

(5) The t e m p e r a t u r e of the w a t e r e n t e r i n g the i o n - e x c h a n g e c o l u m n s 
sha l l not be a l lowed to e x c e e d 130 F . 
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5. 3 MAKEUP-SYSTEM SPECIFICATIONS 

The specifications re la t ing to the p r imary-coo lan t makeup sys tem a re as 
follows: 

(1) The p r imary-coo lan t makeup systena shall consist of a collecting 
tank, two para l le l -connected pos i t ive-d isp lacement injection pumps, a full-
flow fil ter, interconnecting piping, and valves . 

(2) The capacity of the collecting tank shall be at l eas t 50 gal. 

(3) Each injection pump shall be capable of injecting 12. 5 gpm of 
water into the prinaary coolant sys tem from a 3-ft suction head against 
positive discharge p r e s s u r e s up to 1250 psig. 

(4) The collect ing-tank inlet shall be connected to the 30, 000-gal 
containment-building overhead-s to rage- tank supply line so that makeup water 
may be injected into the p r i m a r y coolant sys tem ei ther from the overhead 
s torage tank or from the RCPA t r ea t ed -wa te r supply sys tem. 

5.4 STARTUP HEATING SYSTEM SPECIFICATIONS 

The specifications re la t ing to the p r imary -coo lan t s ta r tup heating sys tem 
a re as follows: 

(1) The p r imary-coo lan t s tar tup heating sys tem shall consis t of a 
shel l -and- tube heat exchanger, interconnect ing piping, and va lves . 

(2) The s t a r tup-hea t ing- sys tem heat exchanger shall be designed, 
fabricated, and tes ted in accordance with Sec. VIII of the 1956 edition of 
the ASME Boiler and P r e s s u r e Vessel Code for a tube-s ide p r e s s u r e of 
1250 psig and a she l l - s ide p r e s s u r e of 700 ps ig . 

(3) The s t a r tup-hea t ing-sys tem heat exchanger shall be interconnected 
with the p r i m a r y coolant sys tem, the bor ic -ac id injection sys tem, the decay-
hea t - r emova l sys tem, and the RCPA 600-psig s team sys tem so that heat 
from s team flowing through its shell side may be t r ans f e r r ed to p r i m a r y 
coolant c i rculated through its tube side and through the r eac to r vesse l by 
the d e c a y - h e a t - r e m o v a l - s y s t e m pump. 

(4) The s tar tup hea ter line shall contain a t empe ra tu r e switch which 
actuates the l o w - r e a c t o r - w a t e r t empera tu re in ter lock specified in Sec. 8. 3. 5. 
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5. 5 R E C O M B I N E R SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the p r i m a r y - c o o l a n t r e c o m b i n e r s y s t e m a r e 
a s fo l lows: 

(1) The p r i m a r y - c o o l a n t r e c o m b i n e r s y s t e m s h a l l c o n s i s t of a c a t a l y t i c 
h y d r o g e n - o x y g e n gas r e c o m b i n e r , a c o n d e n s e r , a gas d r i e r , two p a r a l l e l -
connec ted a c t i v a t e d - c h a r c o a l a b s o r b e r s , i n t e r c o n n e c t i n g p ip ing , and v a l v e s . 

(2) The c o m p o n e n t s of the p r i m a r y - c o o l a n t r e c o m b i n e r s y s t e m s h a l l be 
a r r a n g e d 

(a) to c o l l e c t the m i x t u r e of n o n - c o n d e n s a b l e g a s e s , s t e a m , and 
w a t e r vapo r c o l l e c t e d in the ou t le t c h a n n e l s e c t i o n of the tube s ide of e a c h 
e v a p o r a t o r , 

i n l e t . 
(b) to expand the m i x t u r e a c r o s s a n e e d l e va lve a t t he r e c o m b i n e r 

(c) to d i r e c t the m i x t u r e in to the c a t a l y t i c bed , 

(d) to r e c o m b i n e the h y d r o g e n and oxygen of the m i x t u r e to f o r m 
s t e a m , 

(e) to c o n d e n s e the s t e a m f o r m e d by r e c o m b i n a t i o n and t h a t e x ­
t r a c t e d f r o m e a c h e v a p o r a t o r c h a n n e l , 

(f) to d i r e c t the c o n d e n s a t e and the w^ater e x t r a c t e d f r o m e a c h 
e v a p o r a t o r channe l to the p r i m a r y - c o o l a n t m a k e u p c o l l e c t i n g t ank , and 

(g) to d i v e r t the n o n - c o n d e n s a b l e g a s e s e i t h e r p a s t the f i s s i o n -
p r o d u c t m o n i t o r and t h e n c e to the s t a c k or t h r o u g h the gas d r i e r and t h e c h a r ­
coa l a b s o r b e r s p a s t the f i s s i o n - p r o d u c t m o n i t o r and t h e n c e to the s t a c k . 

(3) N o m i n a l flow r a t e s in the p r i m a r y - c o o l a n t r e c o m b i n e r s y s t e m sha l l 
be a s fo l lows : 

r a t e a t which p r i m a r y coo lan t i s e x t r a c t e d f r o m the 

l o w e r c h a n n e l s e c t i o n of e a c h e v a p o r a t o r 1300 I b / h r 

r a t e a t which n o n - c o n d e n s a b l e g a s e s a r e ven t ed to the s t a c k . 0. 3 sc fm 

r a t e a t which p r i m a r y coo lan t i s r e t u r n e d to the m a k e u p 

c o l l e c t i n g t ank 5 gpm 
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5 . 6 C O N T R O L - R O D - S E A L COOLING SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g t o the c o n t r o l - r o d - s e a l coo l ing s y s t e m a r e a s 
follov/s: 

(1) The c o n t r o l - r o d - s e a l coo l ing s y s t e m sha l l c o n s i s t of 

(a) v a l v e s and a p ip ing netw^ork c o n n e c t i n g the d i s c h a r g e s ide of the 
p r i m a r y - c o o l a n t p u r i f i c a t i o n - s y s t e m p u m p s to the r e a c t o r s i de of e a c h c o n t r o l -
rod d r i v e - s h a f t w a t e r s e a l and to the b o t t o m of e a c h c o n t r o l - r o d - d r i v e 
m e c h a n i s m l o w e r h o u s i n g , and 

(b) v a l v e s and a p ip ing n e t w o r k c o n n e c t i n g e a c h c o n t r o l - r o d d r i v e -
shaft leakoff c h a m b e r to the p r i m a r y - c o o l a n t m a k e u p c o l l e c t i n g t ank . 

(2) The c o n t r o l - r o d - s e a l coo l ing s y s t e m sha l l p r e v e n t the t e m p e r a t u r e 
of the w a t e r in each c o n t r o l - r o d d r i v e - s h a f t leakoff c h a m b e r f r o m e x c e e d ­
ing 125 F . 

(3) A r e l i e f va lve tha t sha l l d i s c h a r g e to the i n t e r i o r of the c o n t a i n m e n t 
bu i ld ing sha l l p r e v e n t the p r e s s u r e d i f f e r ence a c r o s s e a c h c o n t r o l - r o d d r i v e -
shaft l ip s e a l f r o m e x c e e d i n g 30 p s i . 

5. 7 C O N T R O L - A I R S U P P L Y SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g t o t h e c o n t r o l - a i r supp ly s y s t e m a r e a s foUow^s: 

(1) The c o n t r o l - a i r supply s y s t e m sha l l c o n s i s t of a m o t o r - d r i v e n l o w -
p r e s s u r e a i r c o m p r e s s o r , an a f t e r c o o l e r , an a c c u m u l a t o r , d i s t r i b u t i o n 
v a l v e s and p ip ing , and a t l e a s t one a u t o m a t i c a l l y a c t u a t e d r e g u l a t i n g va lve 
connec t i ng the s y s t e m to an i ndependen t s o u r c e of c o m p r e s s e d a i r . 

(2) The c o n t r o l - a i r s u p p l y - s y s t e m a i r c o m p r e s s o r sha l l h a v e a r a t e d 
c a p a c i t y of 31 sc fm of o i l - f r e e a i r at 100 p s i g and s h a l l be of the s i n g l e -
c y l i n d e r , s i n g l e - s t a t e r e c i p r o c a t i n g t y p e . 

(3) The c o n t r o l - a i r s u p p l y - s y s t e m a i r c o m p r e s s o r sha l l n o r m a l l y 
o p e r a t e a u t o m a t i c a l l y to m a i n t a i n the p r e s s u r e in the c o n t r o l - a i r s u p p l y -
s y s t e m a i r a c c u m u l a t o r b e t w e e n 80 and 100 p s i g . 

(4) The va lve b e t w e e n the c o n t r o l - a i r supp ly s y s t e m and the s e r v i c e -
a i r supply s y s t e m sha l l r e g u l a t e the c o n t r o l - a i r s u p p l y - s y s t e m p r e s s u r e 
s e n s e d by the va lve a t 60 p s i g w h e n e v e r the c o n t r o l - a i r s u p p l y - s y s t e m a i r 
c o m p r e s s o r i s not m a i n t a i n i n g the a c c u m u l a t o r p r e s s u r e a b o v e 60 p s i g . 
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6. SECONDARY COOLANT SYSTEM 

6. 1 GENERAL SPECIFICATIONS 

The general specifications re la t ing to the secondary coolant sys tem a r e as 
follows: 

(1) The secondary coolant sys tem shall consist of the shell side of each 
subcooler, the shell side of each evaporator , two moi s tu re s e p a r a t o r s , a coal-
fired superhea te r , a turbine generator set having a 22 Mwe turbine name plate 
rat ing, a surface condenser , two para l le l -connected condensate pumps, an 
a i r - e j ec to r condenser , two condensate h e a t e r s , one deaerat ing condensate 
tank, two para l le l -connected feedwater pumps, one feedwater hea te r , two 
feedwater control valves, interconnecting piping, and isolation va lves . All 
s econda ry - sys t em piping shall be designed, constructed, and tes ted in a c c o r ­
dance v/ith the ASA Code for P r e s s u r e Piping. 

(2) The secondary coolant shall be light water and shall conform with 
the following r equ i remen t s : 

maximuin conductivity (in evaporator shell) . . . . 500 micronnhos /cm 
maximum chloride content 0.10 ppm 
maximum chloride content (in evaporator shell) 0 .5 ppm 
maximum sil ica content 0.01 ppm 
maximum sil ica content (in evaporator shell) 3. 0 ppm 
maximum oxygen content . 0. 1 c c / l i t e r 
maximum oxygen content (outlet of deaera t ing cond. tank) . . 0.005 c c / l i t e r 
maximum total solids content 0 .5 ppm 
maximum total solids content (in evaporator shell) 250 ppm 
maximum hardness 0.1 ppm 
approximate pH 9-0 

(3) The points at which port ions of the secondary coolant may be d i s ­
charged to the a i r inside the containment building shall be as follows: 

(a) each of two evaporator p r e s s u r e - r e l i e f valves; 

(b) each of two evaporator dra in valves; 

(c) each of two subcooler drain valves; 

(d) each of two m o i s t u r e - s e p a r a t o r vent va lves ; 

(e) each of two evapora tor - feedwater -va lve bypass - l ine vent valves; 
and 

(f) other misce l laneous points such as ins t rument d ra ins , ins t rument 
vents , coolant-sampling connections, e tc . 
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(4) The po in t s a t which p o r t i o n s of the s e c o n d a r y coo lan t m a y be d i s ­
c h a r g e d to the a i r ou t s ide the c o n t a i n m e n t bu i ld ing s h a l l be a s fo l l ows : 

(a) each of four s u p e r h e a t e r p r e s s u r e - r e l i e f v a l v e s ; 

(b) e a c h of four s u p e r h e a t e r b lowdown v a l v e s ; 

(c) e a c h of t h r e e s u p e r h e a t e r vent v a l v e s ; 

(d) e a c h of two s u p e r h e a t e r s t e a m l i ne d r a i n v a l v e s ; 

(e) the a i r - e j e c t o r c o n d e n s e r vent ; and 

(f) o t h e r m i s c e l l a n e o u s po in t s such a s i n s t r u m e n t d r a i n s , i n s t r u m e n t 
v e n t s , coo l an t s a m p l i n g c o n n e c t i o n s , e t c . 

(5) The po in t s a t wh ich p o r t i o n s of the s e c o n d a r y coo lan t m a y be r e ­
l e a s e d to the l i qu id -e f f luen t d i s c h a r g e l i n e s l e a d i n g o f f - s i t e s h a l l be a s fo l l ows : 

(a) e a c h of two e v a p o r a t o r b lowdown v a l v e s ; 

(b) e a c h of four s u p e r h e a t e r blowdow^n v a l v e s ; and 

(c) o the r m i s c e l l a n e o u s po in t s such a s p ip ing d r a i n s , e t c . 

(6) C o n c e n t r a t i o n s above n a t u r a l b a c k g r o u n d of r a d i o a c t i v e m a t e r i a l s 
in the s e c o n d a r y s y s t e m coo lan t sha l l no t e x c e e d t h o s e l e v e l s spec i f i ed in 
10 C F R P a r t 20, Append ix " B " , T a b l e II and foo tno tes t h e r e t o . 

(7) P r e s s u r e - r e l i e f v a l v e s in the s e c o n d a r y s y s t e m sha l l be d e s i g n e d , 
f a b r i c a t e d , t e s t e d , and s e t in c o n f o r m a n c e wi th the ASME B o i l e r and P r e s s u r e 
V e s s e l C o d e . The s e c o n d a r y s ide of e a c h e v a p o r a t o r s h a l l h a v e a r e l i e f 
va lve s e t to r e l i e v e p r e s s u r e a t 975 p s i g . 

6 . 2 O P E R A T I N G S P E C I F I C A T I O N S 

The o p e r a t i n g s p e c i f i c a t i o n s r e l a t i n g to the s e c o n d a r y coo lan t s y s t e m a r e a s 
fo l lows : 

(1) The s e c o n d a r y - c o o l a n t - s y s t e m flow r a t e s h a l l b e a t a l l t i m e s 
suf f ic ien t ly h igh to r e m o v e the h e a t g e n e r a t e d in the r e a c t o r c o r e and in the 
s u p e r h e a t e r w^ithout e x c e e d i n g the t e m p e r a t u r e l i m i t s of S p e c i f i c a t i o n 6 . 2 ( 6 ) . 

(2) The no in ina l s e c o n d a r y - c o o l a n t - s y s t e m f u l l - p o w e r flow r a t e sha l l 
be 225, 000 I b / h r . 
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(3) Whenever the reac tor is operating, the tube-s ide p r e s s u r e in ei ther 
evaporator and in ei ther subcooler shall not exceed the corresponding she l l -
side p r e s s u r e by m o r e than 275 ps i . 

(4) Whenever the reac tor is operating, the logar i thmic mean t empera tu re 
difference between the p r i m a r y and secondary coolants in ei ther evaporator 
shall not exceed 39 F , and the logar i thmic mean t empera tu re difference 
between the p r i m a r y and secondary coolants in ei ther subcooler shall not 
exceed 125 F . 

(5) Maximum design and operating p r e s s u r e s and maximum rel ief-valve 
settings at various points in the secondary coolant sys tem shall be as follows: 

maximum p r e s s u r e , psig 
design operating rel ief-valve setting 

evaporator outlet 1000 910 975 
superhea ter outlet 975 863 900 
turbine inlet 900 850 960 
subcooler inlet 1000 923 None 

(6) Maximum design and operating t empe ra tu r e s at var ious points in 
the secondary coolant sys tem shall be as follows: 

maximum t empera tu re , °F 
design operating 

evaporator outlet . 575 536 
superheater outlet 905 905 
turbine inlet 900 900 
subcooler inlet 575 350 

(7) Minimum operating t empera tu re s of the secondary coolant at various 
points in the secondary coolant system shall be as follows: 

min imum operating t empera tu re , °F 

deaerat ing condensate tank makeup inlet 50 
shel l -s ide inlet of each subcooler 70 

(8) Whenever ei ther or both of the feedw^ater pumps a r e supplying 
secondary coolant to ei ther or both of the subcoolers , the total weight of the 
portion of the secondary coolant within the containment building shall not 
exceed 30, 000 lb . 
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6. 3 SECONDARY-COOLANT MAKEUP SYSTEM SPECIFICATIONS 

The specifications re la t ing to the secondary-coolant makeup sys tem are as 
follows: 

(1) The secondary-coolant makeup sys tem shall consist of a water demine ra -
lizing plant, a s torage tank, two pumps, interconnecting piping, and valves . 

(2) The design capacity of the secondary-coolant makeup- sys t em demine ra -
lizing plant shall be 30 gpm; that of the secondary-coolant makeup- sys t em 
storage tank shall be 3000 gal; and that of each secondary-coolant makeup-
sys tem pump shall be 55 gpm. 

(3) The secondary-coolant makeup w^ater shall conform with the following 
requ i rement s : 

maximum conductivity 1 m i c r o m h o / c m 

maximum chloride content 0.1 ppm 

maximum sil ica content . 0.01 ppm 

maximum total solids content 0 ,5 ppm 

maximum hardness 0.1 ppm 

approximate pH 9-0 
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7. REACTOR CORE 

7. 1 GENERAL SPECIFICATIONS 

The g e n e r a l s p e c i f i c a t i o n s r e l a t i n g to t h e r e a c t o r c o r e a r e a s fo l lows : 

(1) The r e a c t o r c o r e sha l l c o n s i s t of the fuel e l e m e n t s spec i f i ed in 

S e c . 7 . 4 , the c o n t r o l r o d s spec i f i ed in S e c . 8. 1.2, the s h r o u d s t r u c t u r e s p e c i ­
fied in S e c . 7 . 5 , the s u p p o r t i n g s t r u c t u r e spec i f i ed in S e c . 7 . 6 , and the 
n e u t r o n s o u r c e spec i f i ed in S e c . 7. 7. 

(2) The r e a c t o r c o r e c o m p o n e n t s sha l l be a r r a n g e d a s shown in A l l i s -
C h a l m e r s Dwg. 12D-04000 . 

(3) The a x i s of the r e a c t o r c o r e sha l l co inc ide wi th the v e r t i c a l a x i s 
of the r e a c t o r v e s s e l . 

(4) A c y l i n d r i c a l s t a i n l e s s - s t e e l t h e r m a l sh i e ld wi th a n o m i n a l t h i c k n e s s 
of 1 in . , a n o m i n a l ou t s ide d i a m e t e r of 83 in . and a n o m i n a l he igh t of 144 in. 
sha l l s u r r o u n d a l l v e r t i c a l s i d e s of the r e a c t o r c o r e . 

(5) The n e u t r o n s f r o m r e a c t o r c o r e s h a l l be m o d e r a t e d and r e f l e c t e d 
by the p r i m a r y coo l an t . T h e n o m i n a l r a d i a l t h i c k n e s s of the p r i m a r y - c o o l a n t 
r e f l e c t o r sha l l be 8 in . 

(6) The r e a c t o r c o r e sha l l i nc lude no m o r e than 148 fuel e l e m e n t s , no 
m o r e than 178 kg of u r a n i u m - 2 3 5 , no m o r e than 13 kg of u r a n i u m - 2 3 8 , and 
no m o r e than 3785 kg t h o r i u m - 2 3 2 . 

(7) The s t e a m - v o i d coef f ic ien t of r e a c t i v i t y sha l l be n e g a t i v e . 

(8) E x c e p t d u r i n g the i n i t i a l s t a r t u p and t e s t i n g of the r e a c t o r , the 
t e m p e r a t u r e coef f ic ien t of r e a c t i v i t y sha l l be n e g a t i v e w h e n e v e r the r e a c t o r 
is c r i t i c a l . 

(9) The p r i m a r y coo lan t sha l l flow up t h r o u g h the c o r e in one p a s s . 

(10) The a v e r a g e fuel b u r n u p sha l l not e x c e e d 10, 000 M w d / T . 

(11) The r e a c t o r c o r e sha l l have p r e d i c t e d n u c l e a r d e s i g n c h a r a c t e r i s t i c s 
a s fo l lows : 

(a) The i n i t i a l ef fec t ive m u l t i p l i c a t i o n f ac to r of the cold , c l e a n 
c o r e sha l l be 1. 100. 

(b) The in i t i a l ef fec t ive m u l t i p l i c a t i o n f a c t o r of the hot c o r e wi th 
e q u i l i b r i u m xenon and s a m a r i u m sha l l be 1 .018 . 
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(c) The react ivi ty change at ze ro power due to change in r eac to r 
t empera tu re from 68 F to 536 F shall be 0 .013 . 

(d) The react ivi ty change due to the Doppler effect for a change of 
power from 0 to 58. 2 Mw with no voids in the core shall be 0. 003. 

(e) The t empera tu re coefficient of react iv i ty for changes in t e m p e r ­
a ture of modera to r and fuel shall be - 1 . 5 x 10"'^/°C at 536 F and +6 x 10"^/°C 
at 68 F . 

(f) The void coefficient of react ivi ty shall be -1 .2 x 10" /% void 
at 0% void and - 1 . 9 x 10"^/% void at 17. 6% void. 

7.2 THERMAL SPECIFICATIONS 

The specifications relat ing to the the rmal cha rac t e r i s t i c s of the reac tor core 
a re as follows: 

(1) The s teady-s ta te power level of the r eac to r shall not exceed 58.2 Mw. 

(2) The naaximum local heat flux in the reac tor core shall not exceed 
313,000 B tu /h r - f t ^ . 

(3) The burnout safety factor of the reac tor core (defined as the ra t io 
of the heat flux requi red to mel t the cladding of any fuel element in the core 
to the actual s teady-s ta te heat flux at the same point) shall equal or exceed 3. 2. 
The burnout heat flux shall be based upon The Cor re la t ion of Nucleate Boiling 
Burnout Data, ASME Paper No. 57-HT-21 by P . Griffith. 

7 .3 FUEL-MATERIAL SPECIFICATIONS 

The specifications re la t ing to the r eac to r fuel m a t e r i a l a r e as follows: 

(1) The fuel m a t e r i a l of all 25 tubes of each regular fuel element and of 
the center tube of each spiked fuel element shall be a mixture of uranium 
dioxide and thorium dioxide in the following propor t ions , by weight: uranium 
dioxide, 4. 60 t 0.02 per cent; thorium dioxide, 95.40 + 0.02 per cent. 

(2) The fuel m a t e r i a l of all but the center tube of each spiked fuel 
element shall be a mix ture of uranium dioxide and thorium dioxide in the 
following p r o p o x t i o n s , by weight: uranium dioxide, 5.57 t 0.02 per cent; 
thorium dioxide, 94.43 + 0.02 per cent. 

(3) All uranium in the fuel m a t e r i a l shall be enriched to at l eas t 93. 13 
per cent in u ran ium-235 . 
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(4) The fuel ma te r i a l shall be mixed, mil led, p r e s sed , and s in tered to 
form homogeneous cylindrical solid-solution ce ramic pellets whose minimum 
density shall be at leas t 94 per cent of the theore t ica l , or maximum possible , 
density of the solution. 

(5) Each fuel pellet shall have a nominal d iameter of 0.407 in. and a 
nominal length of 0. 500 in. 

7.4 FUEL-ELEMENT SPECIFICATIONS 

The specifications relat ing to the reac tor fuel e lements a r e as follows: 

(1) Each fuel element , whether regular or spiked, shall consist of 25 
fuel tubes in a 5 x 5 a r r a y , fuel-tube end plugs and fas teners , an upper grid 
plate, a lower grid plate , two fuel-tube s p a c e r s , an upper end fitting and a 
lower end fitting. 

(2) Mater ia ls of fuel-element components shall be as shown on Dwg. 
12D-02000. 

(3) The configuration, a r rangement , and pr incipal dimensions of each 
fuel element shall be as shown on Dwg. 12D-02000. 

(4) The center fuel tube of each fuel element shall be removable ; all 
other tubes of each fuel element shall be fixed. The center fuel tube of each 
fuel element shall be replaceable w îth a removable burnable poison pin or a 
radiation tes t center pin. 

(5) Each fuel tube shall have a nominal length (exclusive of end plugs) 
of 62 in. , a nominal inside d iameter of 0.410 in. , and a nominal wall thickness 
of 0. 020 in. 

(6) Each fuel tube shall contain 120 fuel pel lets of the type specified in 
Sec. 7. 3 in an a tmosphere of helium at a nominal p r e s s u r e of 14. 7 ps ia . 

(7) The external dimensions of each removable burnable poison pin shall 
be those of a center fuel tube. Each removable burnable poison pin shall be 
fabricated of type 304 s ta inless s teel containing from 1. 2 per cent to 1. 5 per 
cent natural boron by weight. 

(8) The external dimensions of each radiat ion tes t center pin shall be 
those of a center fuel tube. Each radiat ion tes t center pin shall be fabricated 
of type 304 s ta in less steel and shall be capable of r igidly containing four cont ro l -
rod poison-sect ions tes t coupons. 

(9) Initially, the s ta in less s teel of each fuel tube shall contain 600 i 
100 ppm of na tura l boron. 
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(10) The top surface of the upper end fitting of each fuel e lement shall 
be engraved (a) with a se r i a l number , and (b) with a le t te r to indicate whether 
the element is regular or spiked. All cha rac t e r s engraved on each fuel element 
shall be at l eas t 3/8 in. high. 

7.5 SHROUD STRUCTURE SPECIFICATIONS 

The specifications re la t ing to the r e a c t o r - c o r e shroud s t ruc tu re a r e as follows: 

(1) The r e a c t o r - c o r e shroud s t ruc ture shall consist of a lower section 
made of Zi rca loy-2 that extends from the core support plate to a horizontal 
plane approximately 64 in. above the core support plate and an upper section 
made of s ta in less steel that extends from the top of the lower section to a 
horizontal plane approximately 129 in. above the core support p la te . 

(2) The r e a c t o r - c o r e shroud s t ruc ture shall form the channels in which 
the fuel e lements a re placed and the channels in which the control rods move, 
as shown in Al l i s -Cha lmers Dwg. 12D-04000. 

(3) The nominal thickness of the Zi rca loy-2 sh roud- s t ruc tu re meta l 
shall be 1/16 in. ; that of the s t a in l e s s - s t ee l sh roud- s t ruc tu re meta l shall 
be 3/32 in. 

7.6 SUPPORTING STRUCTURE SPECIFICATIONS 

The specifications re la t ing to the r e a c t o r - c o r e supporting s t ruc tu re a r e as 
follows: 

(1) The r e a c t o r - c o r e supporting s t ruc tu re shall consist of a s t a in l e s s -
steel core support plate , a s t a in l e s s - s t ee l hold-down b a r r e l , and various 
s t a in le s s - s t ee l lugs and gussets a r ranged to hold the fuel e lements and the 
shroud s t ruc tu re in thei r p roper ly aligned positions and to t ransfer their 
weight to the lower head of the reac tor vesse l , as shown in A l l i s -Cha lmer s 
Dwg. 12D-01200. 

(2) The nominal thickness of the core support plate shall be 6 in. 

7.7 NEUTRON SOURCE SPECIFICATIONS 

The specifications re la t ing to the r e a c t o r - c o r e neutron source a r e as follo^ws: 

(1) The r e a c t o r - c o r e neutron source shall be of the ant imony-beryl l ium 
type; it shall have a min inmm strength of 1 cu r i e . A plutonium-beryl l ium 
source may be used for c r i t i ca l testing at power levels l e s s than 1 kw. 

(2) The r e a c t o r - c o r e neutron source shall be instal led whenever the 
reac tor core contains fuel and ei ther fuel is being loaded or any control rod 
is withdrawn. 
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8. CONTROL AND SAFETY SYSTEMS 

8. 1 REACTIVITY CONTROL SYSTEM SPECIFICATIONS 

8 .1 .1 General Specifications 

The general specifications re la t ing to the react iv i ty control sys tem a r e as 
follows: 

(1) The react ivi ty control sys tem shall consist of the following component 
and subsys tems , as hereinaf ter specified: the r eac to r control rods , the reac tor 
cont ro l - rod drive mechan i sms , the cont ro l - rod actuating sys tem, and the 
bor ic -ac id injection sys t em. 

(2) The maximum react ivi ty worth of con t ro l - sys tem components when­
ever the r eac to r is in the cold, clean condition shall be as follows: 

Component(s) Maximum Reactivi ty Worth 

All control rods 0. 190 
One control rod 0. 045 
Burnable poison in the fuel cladding 0. 058 
Burnable poison pins 0. 058 

(3) Under all conditions, full inser t ion of any 12 control rods shall 
render the core subcr i t ical by at l eas t 0 .02 . 

(4) The bor i c -ac id injection sys tem shall be capable of reducing the 
react ivi ty of the core by a minimum of 0. 02 below cr i t ica l i ty with all control 
rods removed from the co re . 

(5) The ra te at which react ivi ty may be increased by movement of con­
t rol rods shall be l imited by adminis t ra t ive control so as not to exceed 
0 .001 / sec in any core with Keff g rea te r than 0. 98. The maximum capability 
of the control sys tem in any core with Keff g rea te r than 0. 98 shall not exceed 
0 . 0 0 2 / s e c . 

8. 1.2 Control-Rod Specifications 

The specifications re la t ing to the reac tor control rods a r e as follows: 

(1) The r eac to r core shall be designed for the instal lat ion and operation 
of 13 control rods . Each of 12 of the 13 control rods shall be designated a 
shim rod; the thir teenth rod shall be designated the regulating rod. 

(2) At l eas t 12 operable control rods shall be instal led in the co re when­
ever the core contains one or m o r e fuel e lements . 
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(3) Each control rod shall consist of a poison section, a follower section, 
and an extension section with the following c h a r a c t e r i s t i c s : 

poison section 

c ros s - sec t iona l configuration cruci form 
nominal length 58 in. 
nominal thickness 1/4 in. 
nominal width a c r o s s opposite blade edges 14-7/8 in. 
ma te r i a l borated Type 304 s ta inless steel 
na tura l -boron content 2 . 2 % t 0 . 2 % 

follower section 

c ros s - sec t iona l configuration cruciform 
nominal length 45 in. 
nominal thickness 1/4 in. 
nonninal width a c r o s s opposite blade edges 14-1/2 in. 
ma te r i a l Z i rca loy-2 

extension section 

c ros s - sec t iona l configuration cruciform 
nominal length 80-1 /2 in. 
nominal thickness 1/4 in. 
nonninal width a c r o s s opposite blade edges 3 in. 
ma te r i a l .Type 304 s ta in less steel 
drive-coupling type bayonet 

(4) The control rods shall be fabricated in conformance with Dwg. 
12D03000 of Reference 3. 

8 .1 .3 Cont ro l - rod Dr ive-Mechanism Specifications 

The specifications re la t ing to the cont ro l - rod drive mechan i sms a r e as follows: 

(1) Each control rod shall be actuated by a drive mechan i sm consist ing 
of a revers ib le gearhead motor , a magnet ic clutch, an overrunning clutch, 
universal- jointed drive shafting, a dr ive-shaf t seal assembly , a rack-and 
pinion assembly , a dashpot, a dashpot plunger, and a cont ro l - rod connector 
assembly . The general a r r angemen t of these components shall be as shown 
on Fig . 3 of Reference 1 and Dwg. R-9-11-1024 of Reference 4. 
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(2) Each control - rod drive mechan ism shall be capable of driving its 
associa ted control rod between its fully inser ted and fully withdrawn posit ions 
(a nominal distance of 56 in. ) at a ra te that shall not exceed 34 in. /min . 

(3) The rack, seal shaft, pinion, rack ro l l e r , shaft ro l l e r , pinion couplin 
and dr ive-shaf t coupling of each cont ro l - rod dr ive mechan i sm shall be fabr i ­
cated of 17-4 precipi ta t ion-hardened s ta inless s tee l . Machining and s t ra ighten­
ing of these components in fabrication shall be per formed with the m a t e r i a l in 
th-e so lu t ion-heat - t rea ted condition. Except for the initial set of 14 m e c h a ­
n i s m s , which shall be as descr ibed in Reference 4, components shall be 
age-hardened at 1100 F ^ 25 F to a Rockwell C ha rdness of 34 to 37, or 
equivalent; and the final bow of the rack shall not exceed 0. 032 in. 

(4) It shall be possible to remove any control rod and all components 
of any control - rod drive mechanism except the dashpot, the dashpot plunger, 
and the cont ro l - rod connector assembly without draining the reac to r vesse l . 

(5) The dashpot and dashpot plunger of each cont ro l - rod drive mechan ism 
shall not dece lera te their associa ted control rod after a free fall from its 
fully withdrawn position at any ra te exceeding 270 ft/sec*^. 

(6) Interrupt ion of the cu r ren t flowing through the magnet ic clutch of 
each cont ro l - rod drive mechan ism shall disconnect the gearhead motor and 
allow the associa ted control rod to fall to its fully inser ted position. 

(7) The overrunning clutch of each cont ro l - rod drive mechan ism shall 
make it possible to drive the associa ted control rod to its fully inser ted position 
if, after interrupt ion of the cur ren t flowing through the associa ted magnet ic 
clutch, the control rod does not fall to its fully inser ted posit ion. 

(8) Each control - rod drive mechanism shall be provided with coarse 
and fine posi t ion-indicator t r a n s m i t t e r s that sense the position of the a s s o c i ­
ated control rod r ega rd l e s s of whether or not the associa ted magnet ic clutch 
is energized. 

(9) The posi t ion-indicator t r a n s m i t t e r s of each cont ro l - rod drive 
mechanism shall be e lec t r ica l ly connected to r ece ive r s that drive coa r se and 
fine dial position indicators on the reac to r control console. 

(10) The difference between the position of each control rod and the 
position of that control rod indicated on the reac tor control console shall not 
exceed 0. 1 in. 

(11) Each cont ro l - rod drive mechan ism shall be provided with l imit 
switches, c i rcu i t ry , and indicating lamps on the r eac to r control console so that 
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(a) a green lamp is i l luminated whenever the associa ted control 
rod is within 1/2 in. of its fully inser ted position, and 

(b) a red lamp is i l luminated whenever the associa ted control 
rod is within 1/2 in. of its fully withdrawn posit ion. 

(12) The interval between the instant at which a s c r a m signal is initially 
generated and the instant at which any control rod affected by the s c r a m signal 
that is not fully inser ted begins to descend shall not exceed 0. 15 s ec . 

(13) The interval between the instant at which a s c r a m signal is initially 
generated and the instant at which control rods a r r i v e within 1/2 in. of their 
fully inser ted posit ions shall not exceed 2. 0 sec . 

(14) The cont ro l - rod drive mechan isms shall be provided with a t imer 
capable of measur ing the interval between actuation of the a l l - rod s c r a m button 
and the a r r iva l of any selected rod within 1/2 in. of its fully inser ted posit ion. 

8 .1 .4 Control-Rod Actuating System Specifications 

The specifications re la t ing to the cont ro l - rod actuating sys tem a r e as follows: 

(1) The cont ro l - rod actuating systenn shall have two modes of operation: 
manual and automat ic . 

(2) The cu r r en t flowing through each cont ro l - rod dr ive mechan i sm 
magnetic clutch shall be interrupted in response to any a l l - rod s c r a m signal 
(see Sec. 8. 3. 1). 

(3) The cu r ren t flowing through the magnet ic clutches of four cont ro l -
rod drive mechan i sms shall be interrupted in response to any four- rod s c r a m 
signal (see Sec. 8. 3. 5). 

(4) The regula t ing-rod drive mechanism shall be actuated so as to 
inser t the regulating rod if the cont ro l - rod actuating sys tem is in its automatic 
mode of operation, if the regulating rod is m o r e than 21 in. from its fully 
inser ted position, and if the p r i m a r y p r e s s u r e exceeds the p r i m a r y - p r e s s u r e 
set point. 

(5) The regula t ing-rod drive mechan ism shall be actuated so as to 
withdraw the regulating rod if the cont ro l - rod actuating sys tem is in its auto­
mat ic mode of operation, if the regulating rod is m o r e than 1/2 in. from its fully 
withdrawn position, and if the p r i m a r y p r e s s u r e is l e ss than the p r i m a r y - p r e s s u r e 
set point. 

(6) The dr ive mechan i sms of all shim rods that a r e m o r e than 1/2 in. 
from their fully inser ted positions shall be actuated so as to in se r t all such 
rods whenever the "all shim rods i n s e r t " button on the reac tor control console 
is p r e s s e d . 
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(7) The d r i v e m e c h a n i s m of any s h i m rod tha t i s m o r e t han 1/2 in . f r o m 
i t s fully i n s e r t e d p o s i t i o n sha l l be a c t u a t e d so a s to i n s e r t tha t rod if the " s h i m -
rod s e l e c t o r " swi t ch on the r e a c t o r c o n s o l e i s s e t to t ha t rod and if the " s h i m -
rod c o n t r o l " swi t ch on the r e a c t o r c o n s o l e i s t u r n e d to i t s " i n s e r t " p o s i t i o n . 

(8) The r e g u l a t i n g - r o d d r i v e m e c h a n i s m sha l l be a c t u a t e d so a s to i n s e r t 
the r e g u l a t i n g rod if the r e g u l a t i n g rod i s m o r e than 1/2 in . f r o m i t s fully 
i n s e r t e d p o s i t i o n and if the " r e g u l a t i n g - r o d c o n t r o l " swi t ch on the r e a c t o r c o n ­
t r o l c o n s o l e i s t u r n e d to i t s " i n s e r t " p o s i t i o n . 

(9) The d r i v e m e c h a n i s m of any s h i m rod tha t i s m o r e t han 1/2 in . f r o m 
i t s fully w i t h d r a w n p o s i t i o n s h a l l be a c t u a t e d so a s to w i t h d r a w tha t rod if the 
" s h i m - r o d s e l e c t o r " swi t ch on the c o n t r o l c o n s o l e i s s e t to t ha t r o d , if the 
" s h i m - r o d c o n t r o l " s w i t c h on the r e a c t o r c o n s o l e i s t u r n e d to i t s " w i t h d r a w " 
pos i t i on , if the r e g u l a t i n g rod i s no t b e i n g w i t h d r a w n , and if e i t h e r (a) a 
" w i t h d r a w p e r m i t " i s in effect or (b) a l l o the r c o n t r o l r o d s a r e wi th in 1/2 in . 
of t h e i r fully i n s e r t e d p o s i t i o n s and the " s h i m - r o d t e s t " key swi t ch on the 
r e a c t o r c o n s o l e i s s e t a t i t s " t e s t " p o s i t i o n . 

(10) The r e g u l a t i n g - r o d d r i v e m e c h a n i s m sha l l be a c t u a t e d so a s to 
wi thdra 'w the r e g u l a t i n g rod if the " r e g u l a t i n g - r o d c o n t r o l " s w i t c h on the 
r e a c t o r c o n s o l e i s t u r n e d to i t s " w i t h d r a w " p o s i t i o n , if the " s h i m - r o d c o n t r o l " 
swi t ch on the r e a c t o r c o n s o l e is i n i t s "off" p o s i t i o n , and if e i t h e r (a) a " w i t h ­
d r a w p e r m i t " is in effect , or (b) a l l s h i m r o d s a r e wi th in 1/2 in . of t h e i r fully 
i n s e r t e d p o s i t i o n s and the " r e g u l a t i n g - r o d t e s t " key sw^itch on the r e a c t o r 
c o n s o l e is s e t a t i t s " t e s t " p o s i t i o n . 

(11) The a m o u n t by which the c o n t r o l - r o d a c t u a t i n g s y s t e m can change 
r e a c t i v i t y w^hen in i t s a u t o m a t i c m o d e of o p e r a t i o n sha l l not e x c e e d 0. 005 . 

(12) The c o n t r o l - r o d a c t u a t i n g s y s t e m sha l l be d e s i g n e d so tha t only one 
c o n t r o l rod can be w i t h d r a w n at a t i m e . 

(13) The c o n t r o l - r o d a c t u a t i n g s y s t e m sha l l be d e s i g n e d so a s to c a u s e the 
m o d e of o p e r a t i o n to r e v e r t f r o m a u t o m a t i c to m a n u a l w h e n e v e r the r e g u l a t i n g 
rod i s d r i v e n a u t o m a t i c a l l y to the l i m i t s spec i f i ed in S e e s . 8. 1.4(4) and 
8. 1 .4(5) . 

(14) The c o n t r o l - r o d a c t u a t i n g s y s t e m sha l l be d e s i g n e d so tha t in the 
m a n u a l m o d e of o p e r a t i o n a l l 13 c o n t r o l r o d s can be p o s i t i o n e d m a n u a l l y . 

8. 1. 5 B o r i c - A c i d In jec t ion S y s t e m S p e c i f i c a t i o n s 

The s p e c i f i c a t i o n s r e l a t i n g to the b o r i c - a c i d in j ec t ion s y s t e m a r e a s fo l lows : 

(1) The b o r i c - a c i d in jec t ion s y s t e m s h a l l c o n s i s t of an e l e c t r i c a l l y 
h e a t e d b o r i c - a c i d s t o r a g e tank , a m o t o r - d r i v e n h i g h - p r e s s u r e a i r c o m p r e s s o r . 
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two a i r - o p e r a t e d b o r i c - a c i d in jec t ion v a l v e s , one a i r - o p e r a t e d leakoff v a l v e , 
a v a l v e - o p e r a t i n g a i r a c c u m u l a t o r , and a s s o c i a t e d p ip ing . T h e s e c o m p o n e n t s 
sha l l be connec t ed a s shown on S a r g e n t & Lundy Dwg. 12E0 9010. 

(2) The b o r i c - a c i d s t o r a g e t ank sha l l be of c a r b o n s t e e l l i ned wi th s t a i n ­
l e s s s t e e l and sha l l be d e s i g n e d , f a b r i c a t e d , and t e s t e d in a c c o r d a n c e wi th 
S e c . VIII of the 1956 ed i t ion of the ASME B o i l e r and P r e s s u r e V e s s e l Code 
for a p r e s s u r e of 2500 p s i g and a n o m i n a l c a p a c i t y of 330 ga l . 

(3) The b o r i c - a c i d s t o r a g e t ank sha l l be f i t ted wi th e x t e r n a l e l e c t r i c a l 
h e a t i n g e l e m e n t s tha t s h a l l be c a p a b l e of m a i n t a i n i n g the con t en t s of the t ank 
a t a p p r o x i m a t e l y 200 F . 

(4) The b o r i c - a c i d i n j e c t i o n - s y s t e m a i r c o m p r e s s o r sha l l be c a p a b l e of 
d e l i v e r i n g 10. 7 sc fm of a i r a t 2000 p s i g . 

(5) The b o r i c - a c i d in j ec t ion v a l v e s and the b o r i c - a c i d i n j e c t i o n - s y s t e m 
leakoff va lve sha l l be o p e r a b l e f r o m the r e a c t o r c o n t r o l c o n s o l e , f r o m the 
d e c o n t a m i n a t i o n r o o m , and f r o m a po in t i n s i d e the c o n t a i n m e n t bu i l d ing . 

(6) The b o r i c - a c i d in jec t ion v a l v e s and the b o r i c - a c i d i n j e c t i o n - s y s t e m 
leakoff va lve sha l l r e m a i n o p e r a b l e d e s p i t e f a i l u r e of a l l c o n t r o l - a i r supply 
s y s t e m s e x t e r n a l to the b o r i c - a c i d in jec t ion s y s t e m . 

(7) It s h a l l be p o s s i b l e to open both b o r i c - a c i d in j ec t ion v a l v e s and to 
c l o s e the b o r i c - a c i d i n j e c t i o n - s y s t e m leakoff va lve f r o m the d e c o n t a m i n a t i o n 
r o o m and f r o m a po in t i n s i d e the c o n t a i n m e n t bu i ld ing w h e n e v e r the p r e s s u r e 
in the b o r i c - a c i d i n j e c t i o n - s y s t e m v a l v e - o p e r a t i n g a i r a c c u m u l a t o r e q u a l s o r 
e x c e e d s 40 p s i g . 

((8) The p r e s s u r e in the b o r i c - a c i d i n j e c t i o n - s y s t e m a i r a c c u m u l a t o r 
sha l l be a t l e a s t 40 p s i g w h e n e v e r the r e a c t o r c o r e c o n t a i n s one or m o r e fuel 
e l e m e n t s . 

(9) The b o r i c - a c i d in jec t ion s y s t e m s h a l l be c a p a b l e of in j ec t ing enough 
b o r i c ac id in to the p r i m a r y coo l an t s y s t e m to r e d u c e r e a c t i v i t y by a t l e a s t 
0. 145 wi th in 20 s e c a f t e r the b o r i c - a c i d in j ec t ion v a l v e s a r e opened . 

(10) If, a t any t i m e m o r e than 2 s e c a f t e r an a l l - r o d s c r a m s i g n a l , any 
c o n t r o l rod is not wi th in 1/2 in . of i t s fully i n s e r t e d p o s i t i o n , v i s i b l e and 
aud ib le a l a r m s s h a l l be a c t u a t e d in the c o n t r o l r o o m ; and t u r n i n g the " b o r i c ac i 
i n j e c t " swi t ch on the r e a c t o r c o n t r o l c o n s o l e to i t s " o n " p o s i t i o n s h a l l , u n l e s s 
the a l l - r o d s c r a m c i r c u i t h a s b e e n r e s e t , open both b o r i c - a c i d in j ec t ion v a l v e s 
and c l o s e the b o r i c - a c i d in jec t ion s y s t e m leakoff v a l v e . 
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8. 2 N U C L E A R I N S T R U M E N T A T I O N S Y S T E M S P E C I F I C A T I O N S 

T h e s p e c i f i c a t i o n s r e l a t i n g t o t h e n u c l e a r i n s t r u m e n t a t i o n s y s t e m a r e a s f o l l o w s : 

(1) T h e n u c l e a r i n s t r u m e n t a t i o n s y s t e m s h a l l i n c o r p o r a t e n i n e i n d e p e n d e n t 
n u c l e a r - i n s t r u m e n t a t i o n c h a n n e l s , w h o s e d e s i g n a t i o n s , t y p e s , r a n g e s , d e t e c t o r 
t y p e s , a n d d e t e c t o r s e n s i t i v i t i e s s h a l l b e a s f o l l o w s : 

c h a n n e 
d e s i g ­
n a t i o n 

N - 1 
N - 2 
N = 3 
N - 4 

N - 5 
N - 6 
N - 7 
N - 8 

N - 9 

1 
c h a n n e l 

t y p e 

s t a r t u p 
s t a r t u p 
l o g - n & p e r i o d 
l o g - n & p e r i o d 

l i n e a r p o w e r 
l i r e a r p o w e r 
l e v e l s a f e t y 
l e v e l s a f e t y 
l e v e l s a f e t y 

a p p r o x i m a t e 
p c w e r - l e v e l 

r a n g e 

0 . 006 w - 6 0 0 w 
0 . 0 0 6 w - 6 0 0 0 w 
60 w - 1 8 0 M w 
60 w - 1 8 0 M w 

6 w - 9 0 M w 
6 w - 9 0 M w 
600 k w - 9 0 M w 
6 0 0 k w - 9 0 M w 
6 0 0 k w - 9 0 M w 

d e t e c t o r 
t y p e 

p r o p o r t i o n a l c o u n t e r 
p r o p o r t i o n a l c o u n t e r 
c o m p . i o n . c h a m b e r 
c o m p . i o n . c h a m b e r 
c o m p . i o n . c h a m b e r 
c o m p . i o n . c h a m b e r 
u n c o m p . i o n . c h a m b e r 
u n c o m p . i o n . c h a m b e r 
u n c o m p . i o n . c h a m b e r 

d e t e c t o r 
s e n s i t i v i t y 

15 ( c o u n t s / s e c ) / n v 
15 ( c o u n t s / s e c ) / n v 
4 . 0 X l O ' ^ ' ^ a m p / n v 
4 . 0 X 1 0 - 1 4 _ , j ^ p / n ^ 

4 . 0 X 1 0 - 1 4 a m p / n v 
4 . 0 X 1 0 - 1 4 a m p / n v 
4 . 4 X 1 0 " - ' - ' * a m p / n v 
4 . 4 X 1 0 " - ^ ' * a m p / n v 
4 . 4 X 1 0 - 1 4 a m p / n v 

(2) The d e v i c e s and funct ions a s s o c i a t e d wi th e a c h n u c l e a r ins t rxomenta t ion 
channe l sha l l be a s shown on S a r g e n t & lundy Dwg. 12E11926 . 

(3) An a l l - r o d s c r a m s igna l sha l l be g e n e r a t e d by the m a n u a l a c t u a t i o n 
of a l l - r o d s c r a m s w i t c h e s in the c o n t r o l roonn and in the r e a c t o r bu i l d ing . L o s s 
of e l e c t r i c a l p o w e r to the m a g n e t i c c l u t c h e s of the c o n t r o l - r o d d r i v e m e c h a n i s m s 
sha l l c a u s e a s c r a m . 

8. 3 I N T E R L O C K S P E C I F I C A T I O N S 

8. 3. 1 P e r i o d and P o w e r - L e v e l A i l - R o d S c r a m and A l a r m I n t e r l o c k S p e c i f i c a t i o n s 

The s p e c i f i c a t i o n s r e l a t i n g to the n u c l e a r - i n s t r u n i e n t a t i o n - s y s t e m p e r i o d and 
p o w e r - l e v e l a l l - r o d s c r a m and a l a r m i n t e r l o c k s a r e a s fo l lows : 

(1) C h a n n e l N - 1 s h a l l a c t u a t e a c o n t r o l - r o o m a l a r m and p r o h i b i t c o n t r o l -
rod w i t h d r a w a l w h e n e v e r it s e n s e s a r e a c t o r p e r i o d l e s s than 7 s e c , u n l e s s b y ­
p a s s e d in a c c o r d a n c e wi th Spec i f i ca t ion 8 . 4 . 2 ( 1 ) or (2). 

(2) C h a n n e l N - 2 sha l l a c t u a t e a c o n t r o l - r o o m a l a r m and p r o h i b i t con t ro l -
rod w i t h d r a w a l w h e n e v e r it s e n s e s a r e a c t o r p e r i o d l e s s t han 7 s e c , u n l e s s 
b y p a s s e d in a c c o r d a n c e wi th Spec i f i ca t ion 8 . 4 . 2(1) or (2). 
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(3) Channel N-3 shall actuate a con t ro l - room a l a r m and prohibit control -
rod withdrawal whenever it senses a reac tor per iod less than 15 sec , and shall 
actuate a con t ro l - room a l a rm and generate an a l l - rod s c r a m signal whenever 
it senses a r eac to r period l e s s than 3 sec , unless bypassed in accordance with 
Specification 8.4,2(3) or (4). 

(4) Channel N-4 shall actuate a con t ro l - room a l a r m and prohibit cont ro l -
rod withdrawal whenever it senses a reac to r period less than 15 sec , and shall 
actuate a con t ro l - room a l a r m and generate an a l l - rod s c r a m signal whenever 
it senses a r eac to r period l e s s than 3 sec , unless bypassed in accordance -with 
Specification 8.4.2(3) or (4). 

(5) Channel N-5 shall actuate a control-room a l a r m ^vhenever it senses 
a r eac to r power level l e ss than 5 percent or g rea te r than 110 percent of its 
power range sett ing, and shall actuate a con t ro l - room a l a rm and initiate an 
a l l - rod s c r a m signal whenever it senses a r eac to r power level exceeding 
125 percent of its power- range set t ing. 

(6) Channel N-6 shall actuate a con t ro l - room a l a r m whenever it senses 
a reac tor power level l e ss than 5 percent or g rea te r than 110 percent of its 
power range sett ing, and shall actuate a con t ro l - room a l a r m and init iate an 
a l l - rod s c r a m signal whenever it senses a r eac to r power level exceeding 
125 percent of i ts power - range sett ing. 

(7) Channel N~7 shall actuate separa te con t ro l - room a l a r m s whenever 
it senses a r eac to r power level l e s s than 10 percent , g rea te r than 110 percent , 
and grea te r than 125 percent of the r eac to r full-power level . 

(8) Channel N~8 shall actuate separa te con t ro l - room a l a r m s whenever 
it senses a r eac to r power level l e s s than 10 percent , g rea t e r than 110 percent , 
and g rea te r than 125 percent of the r eac to r full-power level . 

(9) Channel N-9 shall actuate separa te con t ro l - room a l a r m s whenever 
it senses a r eac to r power level l e s s than 10 percent , g rea te r than 110 percent , 
and g rea te r than 125 percent of the reac tor full-power level . 

(10) C i rcu i t ry associa ted with the signal outputs of Channels N-7 , N - 8 , 
and N-9 shall be a r ranged so that a two-posit ion key-opera ted switch will 
de termine whether an a l l - rod s c r a m signal will be generated whenever any one 
or whenever any two of the three channels senses a r eac to r power level g rea t e r 
than 125 percent of the reac tor full-power level . 

(11) C i rcu i t ry associa ted with the signal outputs of Channels N-5 and N-6 
shall be a r r anged so that a two-position key-opera ted switch will de te rmine 
D^hether an a l l - rod s c r a m signal will be initiated whenever ei ther (or both) 
of the two channels senses a power level g rea te r than 125 percent of the power-
range sett ing. 

8. 3, 2 "Reactor S ta r t " Inter lock Specifications 

The specifications re la t ing to obtaining and revoking " reac to r s t a r t " pe rmi t s 
a r e as follows: 

(1) The design of the r e a c t o r - s t a r t inter lock shall r equ i re that the follow­
ing conditions be met before a " reac to r s t a r t " pe rmi t can be obtained: 
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(a) t j ie r e a c t o r "pow^r on" key swi t ch s h a l l be t u r n e d to i t s " o n " 
pos i t i on , 

(b) the C h a n n e l N - 1 and N - 2 h i g h - v o l t a g e s w i t c h e s s h a l l be in 
t h e i r " o n " p o s i t i o n s , 

(c) the C h a n n e l N - 3 and N - 4 p e r i o d - s c r a m b y p a s s s w i t c h e s sha l l 
be in t h e i r "in c i r c u i t " p o s i t i o n s , 

(d) a l l 13 c o n t r o l r o d s sha l l be fully i n s e r t e d , 

(e) the c o n t a i n m e n t - b u i l d i n g a i r l o c k s sha l l be s e c u r e d , and 

(f) a l l a l l - r o d s c r a m c i r c u i t s sha l l be c l e a r . 

(2) W h e n e v e r the s ix cond,itions s e t fo r th in Spec i f i ca t ion 8. 3 .2(1) h a v e 
b e e n m e t and the " r e a c t o r s t a r t " l^utton h a s b e e n p r e s s e d , i t sha l l be u n n e c e s s a r y 
to m e e t the s e c o n d , t h i r d , fou r th , and fifth cond i t i ons s e t fo r th in Spec i f i ca t ion 
8. 3 .2(1) t h e r e a f t e r , and the " r e a c t o r s t a r t " p e r m i t sha l l be a u t o m a t i c a l l y 
r e v o k e d t h e r e a f t e r only in r e s p o n s e to any a l l - r o d s c r a m s i g n a l or w h e n e v e r 
the r e a c t o r "power on" key swi t ch i s t u r n e d to i t s "off" p o s i t i o n . 

8 . 3 . 3 "Rod W i t h d r a w " I n t e r l o c k Spec i f i ca t i ons 

The s p e c i f i c a t i o n s r e l a t i n g to ob ta in ing o r r e v o k i n g " r o d w i t h d r a w " p e r m i t s 
a r e a s fo l lows : 

(1) The d e s i g n of the r o d - w i t h d r a w a l i n t e r l o c k s h a l l r e q u i r e t ha t the 
fol lowing cond i t ions be m e t b e f o r e a " r o d withdraw^" p e r m i t can be ob ta ined : 

(a) the r e a c t o r p e r i o d s e n s e d by C h a n n e l s N - 1 and N - 2 sha l l be 
g r e a t e r than 7 s e c , or the r e a c t o r - p e r i o d i n t e r l o c k a s s o c i a t e d wi th e i t h e r 
Channe l N - 1 or N - 2 m u s t be b y p a s s e d ( s ee S e c . 8 . 4 ) , 

(b) the I ' eac to r p e r i o d s e n s e d by C h a n n e l s N - 3 and N - 4 sha l l be 
g r e a t e r than 15 s e c , o r the r e a c t o r - p e r i o d i n t e r l o c k a s s o c i a t e d wi th e i t h e r 
C h a n n e l N - 3 or N - 4 m u s t be b y p a s s e d ( see S e c . 8 . 4 ) , 

(c) the r e g u l a t i n g - r o d and s h i m - r o d t e s t s w i t c h e s s h a l l be in 
t h e i r "off" p o s i t i o n s , 

(d) a l l f o u r - r o d s c r a m c i r c u i t s s h a l l be c l e a r , and 

(e) a " r e a c t o r s t a r t " p e r m i t s h a l l be in effect . 

(2) Any " r o d w i t h d r a w " p e r m i t s h a l l b e a u t o m a t i c a l l y r e v o k e d w h e n e v e r 
any of the cond i t ions s e t f o r th in Spec i f i ca t i on 8. 3 . 3(1) no l o n g e r o b t a i n s . 
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8. 3.4 "Automatic Control" Interlock Specifications 

The specifications re la t ing to obtaining and revoking "automatic cont ro l" pe rmi t s 
a r e as follows: 

(1) The design of the automatic control inter lock shall requi re that the 
following conditions be met before an "automatic cont ro l" pe rmi t can be obtained: 

(a) the regulating rod shall be within its automatic control t ravel 
range, 

(b) the difference between the actual p r innary-sys tem p r e s s u r e 
and the p r e s s u r e at which the p r e s s u r e set-point potent iometer is set shall be 
l ess than or equal to 50 ps i , 

(c) the regula t ing-rod control switch shall be in its "off" position, 

(d) a "rod wi thdrawal" pe rmi t shall be in effect, and 

(e) the mode-of-opera t ion switch shall be in its "automatic cont ro l" 
position. 

(2) Any "automatic control" pe rmi t shall be automatical ly revoked when­
ever any of the conditions set forth in Specification 8. 3.4(1) no longer obtains. 

8. 3. 5 Specification Relat ing to the Causes of Four -Rod Sc rams 

Each of the following conditions shall cause a four-rod s c r a m , unless the sensing 
or signalling c i rcu i t ry has been bypassed in accordance with Sec . 8 .4 . 3: 

(1) high water level in the reac tor vesse l (7. 7 to 9. 6 ft above the 
top of the core) . 

). 
(2 

the core 

(3 

(4 

(5 

(6 

(7 
control valve. 

(8 

(9 

(10 

low water level in the reac tor vessel(5 ft-4 in. above the top of 

low reac tor water t empera tu re (less than 425 F) , 

p r inaa ry-sys tem p r e s s u r e grea te r than 1195 psig, 

opening of the r e a c t o r - v e s s e l bot tom-head warmup valve, 

secondary-systena p r e s s u r e g rea te r than 880 psig, 

opening of the emergency-and- t e s t - condense r condensate flow-

tripping of the superhea ter auxi l ia r ies , 

c losure of the turbine stop valve, and 

p re s s ing the four-rod s c r a m button on the control panel . 
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8. 3. 6 Specification Relating To The Causes Of Containment Building Closure 

Any high-radiat ion signal from the stack monitor (see Sec. 9. 1)> any h igh -p re s su 
signal ( i . e . , one indicating a p r e s s u r e g rea te r than 2 psig) from the containment-
building p r e s s u r e moni tor , and any high p r i m a r y - s y s t e m p r e s s u r e signal (i. e, , 
one indicating a p r e s s u r e g rea te r than 1210 psig) shall actuate the containment-
building ventilation-duct damper closing m e c h a n i s m s . 

8, 3. 7 Specification Relating To The Causes Of Control-Room Ala rms 

Each of the following conditions, in addition to those specified in Sec. 8. 3. 1, 
shall actuate a separa te con t ro l - room a l a r m : 

bor ic acid tank - low level , 
bor ic acid tank - low p r e s s u r e , 
shield cooling sys tem - high t empera tu re , 
building a r ea moni tors - high radiat ion, 
secondary water monitor - high radiat ion, 
s tack par t icula te monitor - high radiat ion, 
s tack-moni tor t rouble , 
s tack-gas monitor - high radiat ion, 
fission products monitor - high radiat ion, 
sewer monitor - high radiat ion, 
recombiner - high t empera tu re , 
Evapora tor 1 - downcomer low level . 
Evapora tor 2 - downcomer low level , 
r eac to r spray valve - open, 
r eac to r spray sys tem - off automatic , 
building a i r locks - not secured, 
mobile monitor - high radiat ion, 
sh ie ld-cool ing-sys tem surge tank - low level , 
bor ic acid tank - low t empera tu re , 
shield cooling sys tem - low flow, 
ins t rument cabinet blower - power off, 
purification sys tem - high conductivity, 
purification system inlet - high t empera tu re , 
bor ic acid sys tem - power off, 
decay heat cooler outlet - high t empera tu re , 
r eac to r building - high p r e s s u r e , 
unitiated re tu rn to manual control , 
evaporator blowdown line - high conductivity, 
decontamination room retention tank - high level . 
Retention Tank 1 - high level . 
Retention Tank 2 - high level . 
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demineral ized water s torage water s torage tank - high level 
demineral ized water s torage tank - low level , 
control a i r - low p r e s s u r e , 
emergency condenser - low level , 
emergency condenser - high level , 
evaporator - high level , 
evaporator - low level , 
superhea ter outlet s team - high t empera tu re , 
superhea ter in ters tage s team - low tenaperature , 
superhea ter auxi l iar ies t r ip , 
superheater fuel - sys tem t r ip , 
r eac to r auxi l iar ies t r ip , 
main feed b reake r t r ip , 
r e s e r v e feed b reake r t r ip , 
superheater building main feed b reake r t r ip , 
superhea ter building r e s e r v e feed b reake r t r ip , 
r eac to r building main feed b reake r t r i p , 
reac tor building r e s e r v e feed b reake r t r i p . 
Motor Control Center 1 feed b reake r t r i p . 
Motor Control Center 2 feed b reake r t r i p . 
Motor Control Center 3 feed b reake r t r i p . 
Motor Control Center 3 t ransfer switch in emergency position, 
switchgear d-c pow^er off, 
engine generator cooling sys tem - high te rnpera ture , 
engine generator oil - low p r e s s u r e , 
engine generator s t a r t fai lure, 
inver ter t r ip , 
ba t te ry charger t r ip , 
superheater p r e s s u r e posi t ive, 
superhea ter flame fai lure, 
r eac to r vesse l - high level , 
r eac to r vesse l - low level , 
r eac to r spray sys tem - no flow, 
collecting tank - high level , 
collecting tank - low level , 
secondary power relief valve - open, 
boi ler feedwater pump t r ip , 
turbine a i r ejector - high radiat ion, 
turbine a i r ejector - nnonitor t rouble, 
building evacuation signal - actuated, 
building spray sys tem -actuation of delayed t r ip t ime r , 
r eac to r cavity - high t empera tu re and high leve, and 
AC-DC trouble on MG set . 
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8.4 INTERLOCK BYPASS SPECIFICATIONS 

8 .4 .1 General Interlock Bypass Specifications 

The general specifications relat ing to inter lock bypasses a r e as follows: 

(1) No inter lock bypasses other than those specified in this section 
(Sec. 8.4) shall be provided in the design. 

(2) Key lock switches shall be used for all inter lock bypas se s . 

(3) Except as explicitly provided in Sec, 8,4, no inter lock shall be by­
passed in the course of any operation for which serv ice of that inter lock is 
required by these Technical Specifications, 

8 .4 .2 Per iod Interlock Bypass Specifications 

The specifications re la t ing to the conditions under which the n u c l e a r - i n s t r u ­
menta t ion-sys tem period inter locks may be bypassed (i. e. , rendered in­
operative by key switches) a r e as follows: 

(1) The period inter locks associa ted with ei ther Channel N-1 or Channel 
N-2 may be bypassed whenever the r eac to r power level exceeds the power leve 
range of that channel. 

(2) The period inter locks associa ted with Channel N-3 and Channel N-4 
may be bypassed whenever the reac tor power level exceeds 3 Mw. 

8.4 . 3 Other Interlock Bypass Specifications 

The specifications re la t ing to the conditions under which inter locks other than 
those dealt with in Sec. 8 .4 . 1 may be bypassed (i. e. , rendered inoperative by 
key switches) a r e as follows: 

(1) The containment-building a i r lock interlock, which ordinar i ly requi re 
that one door of each air lock be closed and sealed before a " reac to r s t a r t " 
pe rmi t can be obtained (see Sec, 8. 3. 2), may be bypassed at the d iscre t ion 
of the reac tor shift superv isor , but only for as long as all instal led control 
rods r emain in thei r fully inser ted posi t ions . 

(2) The r e a c t o r - v e s s e l h igh-wate r - leve l s c r a m inter lock may be by­
passed with the consent of the reac tor shift superv isor during fuel loading, 
cr i t ica l test ing, or the quar te r ly check of the safety c i rcui t . 
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(3) The r e a c t o r - v e s s e l low-water - leve l s c r a m inter lock may be by­
passed with the consent of the r eac to r shift supervisor during cr i t ica l test ing 
or the quar te r ly check of the safety c i rcui t . 

(4) The r eac to r -wa te r low- tempera tu re s c r a m interlock may be by­
passed with the consent of the r eac to r shift supervisor during fuel loading, 
cr i t ica l test ing, or the quar te r ly check of the safety c i rcui t . 

(5) The p r i m a r y - s t e a m h i g h - p r e s s u r e s c r a m inter lock may be by­
passed with the consent of the reac tor shift superv isor during initial s t a r t ­
up tes ts or the quar te r ly check of the safety c i rcui t . 

(6) The r e a c t o r - v e s s e l bot tom-head warmup valve-open s c r a m inter lock 
may be bypassed with the consent of the r eac to r shift supervisor during fuel 
loading, cr i t ica l test ing, or the quar te r ly check of the safety c i rcui t . 

(7) The secondary-s team h i g h - p r e s s u r e s c r a m inter lock may be by­
passed with the consent of the reac tor shift superv isor during initial s tar tup 
tes ts or the quar te r ly check of the safety c i rcui t . 

(8) The emergency-condenser open-outlet-valve s c r a m inter lock may 
be bypassed with the consent of the reac tor shift supervisor during initial 
s tar tup tes t s or the quar te r ly check of the safety c i rcui t . 

(9) The supe rhea t e r - t r i p s c r a m inter lock may be bypassed with the 
consent of the reac tor shift supervisor whenever the superhea ter power level 
is l e ss than 50 per cent of full superhea te r power or during the quar te r ly 
check of the safety c i rcui t . 

(10) The tu rb ine - t r ip s c r a m interlock may be bypassed with the consent 
of the reac tor shift superv isor whenever the turbine load is l e s s than 4400 kwe 
or during the quar te r ly check of the safety c i rcui t . 

8. 5 EMERGENCY POWER SUPPLY SYSTEM SPECIFICATIONS 

The specifications re la t ing to the emergency power supply sys tem a re as 
follows: 

(1) E lec t r i ca l power for s tar t ing up the reac to r plant and the superhea te r 
shall be supplied by a 69 kv/480 v r e s e r v e auxi l iary t r ans fo rmer energized 
by the RCPA 69-kv bus , but thereaf ter the r eac to r -p lan t and the superhea te r 
auxil iary load shall be t r ans fe r r ed to the 13.8 kv/480 v auxi l iary t r ans fo rmer 
energized by the genera tor dr iven by the nuclear s team supply sys tem. If, 
after the r eac to r -p lan t and superheater auxi l iary load have been so t r ans fe r r ed , 
the 4 8 0 - v b u s feeding the reac tor plant or the superheater is de-energ ized , the 
auxil iary load shall be automatical ly r e - t r a n s f e r r e d to the r e s e r v e auxi l iary 
t r ans fo rmer energized by the RCPA 69-kv bus . 

(2) E lec t r i ca l power for the following equipment shall be supplied from a 
440-v distr ibution bus in Motor Control Center 3 (in the containment building) 
that shall be energized automatical ly by a 50-kw gasol ine-engine-dr iven 
generator if both sources of auxil iary power specified in Specification 8. 5(1) 
fail, or a r e isolated from Motor Control Center 3: 
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(a) a l l 13 c o n t r o l - r o d d r i v e m e c h a n i s m s (1 /6 hp each ) , 

(b) both p r i m a r y - c o o l a n t p u r i f i c a t i o n - s y s t e m p u m p s (5 hp e a c h ) , 

(c) both s h i e l d - c o o l i n g - s y s t e m p u m p s (5 hp e a c h ) , 

(d) the d e c a y - h e a t - r e m o v a l - s y s t e m p u m p (15 hp) , 

(e) the s t a c k m o n i t o r v a c u u m p u m p (1 hp) , 

(f) the 125-v b a t t e r y - c h a r g e r (20 kw), and 

(g) the 480 v / 1 2 0 v d i s t r i b u t i o n t r a n s f o r m e r tha t s u p p l i e s e l e c t r i c a l 
power to the f a i l u r e - f r e e bus if the m o t o r - g e n e r a t o r s e t fa i l s (10 k v a ) . 

(3) E l e c t r i c a l p o w e r for s t a r t i n g the 50 -kw g a s o l i n e - e n g i n e - d r i v e n 
g e n e r a t o r sha l l be supp l i ed by a 12-v s t o r a g e b a t t e r y . 

(4) The f a i l u r e - f x e e bus sha l l o r d i n a r i l y be e n e r g i z e d f r o m the 125-v d - c 
d i s t r i b u t i o n bus t h r o u g h a 125-v d - c - - 1 2 0 - v a - c m o t o r g e n e r a t o r se t , but if 
the m o t o r - g e n e r a t o r s e t f a i l s , the f a i l u r e - f r e e b u s sha l l b e a u t o m a t i c a l l y 
connec ted to the 4 4 0 - v d i s t r i b u t i o n bus in M o t o r C o n t r o l C e n t e r 3 t h r o u g h a 
10-kva 4 4 0 - v / 1 2 0 - v d i s t r i b u t i o n t r a n s f o r m e r . 

(5) The 125-v d - c d i s t r i b u t i o n bus s h a l l o r d i n a r i l y be e n e r g i z e d by the 
20 -kw b a t t e r y - c h a r g e r , but if the b a t t e r y - c h a r g e r f a i l s , the d - c bus sha l l be 
e n e r g i z e d by a 125-v b a t t e r y bank kep t f loa t ing on the 125-v d - c d i s t r i b u t i o n 
b u s . The 125-v d - c d i s t r i b u t i o n bus sha l l be p r o v i d e d with a t ie to the s t a t i o n 
b a t t e r y . 

(6) The a - c f a i l u r e - f r e e bus sha l l supply e l e c t r i c a l p o w e r to the r e a c t o r 
c o n t r o l c o n s o l e , a l l n u c l e a r i n s t r u m e n t a t i o n , r a d i a t i o n m o n i t o r s , a r e a 
m o n i t o r s , p r i m a r y p r e s s u r e t r a n s m i t t e r s C - 7 and H - 5 1 , s e c o n d a r y p r e s s u r e 
t r a n s m i t t e r H - 5 0 , and f i r e - e y e e q u i p m e n t for the s u p e r h e a t e r . 

(7) E l e c t r i c a l p o w e r for e m e r g e n c y l i gh t s in the c o n t a i n m e n t bu i ld ing 
and the s u p e r h e a t e r bu i ld ing sha l l o r d i n a r i l y be supp l i ed f r o m the 1 2 0 - v / 2 0 8 - v 
d i s t r i b u t i o n bus in the c o n t a i n m e n t bu i ld ing , but if tha t d i s t r i b u t i o n b u s is 
d e - e n e r g i z e d , the e m e r g e n c y l igh t ing load sha l l b e a u t o m a t i c a l l y t r a n s f e r r e d 
to the 125-v d - c d i s t r i b u t i o n b u s . 

(8) The 125-v d - c bus sha l l supply p o w e r to a l l c o n t r o l - r o d d r i v e 
m e c h a n i s m m a g n e t i c c l u t c h e s and the p o w e r n e c e s s a r y for r e m o t e l y a c t u a t i n g 
the fol lowing s y s t e m s : 

(a) the b o r i c - a c i d in jec t ion s y s t e m , 

(b) the e m e r g e n c y - a n d - t e s t - c o n d e n s e r f l o w - c o n t r o l v a l v e , 

8-15 



(c) the r e a c t o r - c o r e emergency-cool ing-sys tem flow-control valve, 

(d) the containment-building s p r a y - s y s t e m flow-control valve, 

(e) the containment-building a i r inlet and outlet dampe r s , and 

(f) the reac tor con t ro l - room annuncia tors . 

^ 
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9. RADIATION MONITORING SYSTEMS 

9. 1 STACK MONITOR SPECIFICATIONS 

The specifications re la t ing to the stack monitor a r e as follows: 

(1) The stack monitor sha,ll incorporate th ree de tec tors : one for immedia te , 
continuous detection of par t icula te be t a -gamma activity; one for immedia te , con­
tinuous detection of gaseous beta activity; and one for delayed, continuous de ­
tection of par t icula te beta activity. Each detector shall be provided with indi­
cating and a l a r m devices and c i rcu i t ry . The delayed par t icula te detector shall 
sense the activity of any trapped par t ic les approximately 6 hr after the i m -
nnediate par t icula te detector senses the activity of the same trapped pa r t i c l e s . 

(2) The stack monitor shall be instal led near the containment-building 
exhaust duct and shall expose all three detec tors to a continuous represen ta t ive 
sajnple of the a i rborne par t ic les and gases in the duct. 

(3) The s tack-moni tor immediate par t icula te beta activity detector shall 
be capacle of detecting stack par t icula te beta activity levels that correspond to 
stack re lease ra tes of radioactive par t i c les in the range from 7 x 10" to 
1. 7 X 10"^ m i c r o c u r i e / s e c when a background of 20 cpm exis ts , and when 
using Tl^^'* as a s tandard. 

(4) The s tack-moni tor immediate gaseous gamma activity detector shall 
be capable of detecting stack gaseous gamma activity levels that correspond to 
stack r e l ease r a t e s in the range from 9 x 10" to 7 x 10 m i c r o c u r i e s / s e c 
when a background of 250 cpm exis ts , and when using Ar as a s tandard. 

(5) The s tack-moni tor delayed par t icula te beta activity detector shall be 
capable of detecting the stack par t icula te beta activity of long-lived isotopes 
(those whose half- l ives exceed 6 hr) at levels corresponding to stack r e l ea se 
ra tes in the range from 7 x 10" to 1. 7 x 10" m i c r o c u r i e / s e c when a back­
ground of 20 cpm exists and when using Tl^^ as a s tandard. 

(6) The s tack-moni tor immediate par t icula te beta activity detector 
shall generate a high-radiat ion signal whenever its associa ted devices and 
c i rcu i t ry indicate an activity level corresponding to a stack rad ioac t ive-
par t ic le r e l ease ra te of 2 .5 m i c r o c u r i / s e c or l e s s . 

(7) The s tack-moni tor immediate gaseous gamma activity detector shall 
generate a high-radiat ion signal whenever its associa ted devices and c i r cu i t ry 
indicate an activity level corresponding to a total stack re lease ra te of 1680 
m i c r o c u r i e s / s e c or l e s s . 

(8) The s tack-moni tor delayed par t icula te beta activity detector shall 
generate a high-radiat ion signal whenever its associa ted devices and c i r ­
cuitry indicate an activity level corresponding to a stack r e l ease ra te of 
long-lived radioisotopes of 2 .5 m i c r o c u r i e / s e c or l e s s . 
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(9) A r y s t a c k - m o n i t o r h i g h - r a d i a t i o n s igna l sha l l a c t u a t e aud ib le and 
v i s i b l e a l a r m s in the r e a c t o r c o n t r o l r o o m and s h a l l a c t u a t e the c o n t a i n m e n t -
bu i ld ing v e n t i l a t i o n - d u c t d a m p e r c l o s i n g m e c h a n i s m s . 

(10) The s t a c k - m o n i t o r d e t e c t o r s and t h e i r a s s o c i a t e d d e v i c e s and c i r c u i t r y 
sha l l be o p e r a t e d in a c c o r d a n c e wi th Spec i f i ca t ion 14. 2(12) . 

(11) A o n e - p o i n t c a l i b r a t i o n c h e c k of the s t a c k - m o n i t o r g a s e o u s d e t e c t o r 
r e s p o n s e sha l l be m a d e da i ly . W h e n e v e r the c h e c k v a r i e s m o r e than 1 15% f r o m 
n o r m a l , the i n s t r u m e n t s e t t i n g s sha l l be c h e c k e d to ver i fy tha t the p r o p e r h igh 
vo l tage is b e i n g app l i ed to the d e t e c t o r t u b e . If r e a d i n g is s t i l l not a c c e p t a b l e , 
the i n s t r u m e n t s h a l l be r e p a i r e d . C h a r a c t e r i s t i c s of the d e t e c t o r tube sha l l be 
checked annua l l y wi th a s t a n d a r d s o u r c e and w h e n e v e r the tube i s c h a n g e d . 

(12) A o n e - p o i n t c a l i b r a t i o n c h e c k of the s t a c k m o n i t o r p a r t i c u l a t e d e ­
t e c t o r s sha l l be m a d e da i ly . T h e s e d e t e c t o r s sha l l be r e c a l i b r a t e d annua l l y . 
W h e n e v e r the da i ly c a l i b r a t i o r check v a r i e s m o r e than 1 15% f r o m n o r m a l 
a f t e r c o r r e c t i n g for b a c k g r o u n d , the I n s t r u m e n t s h a l l be r e p a i r e d . 

(13) The annua l a v e r a g e s t a c k e m i s s i o n r a t e for r a d i o a c t i v e noble and 
a c t i v a t i o n g a s e s sha l l not e x c e e d 1680 m i c r o c u r i e s / s e c ; the i n s t a n t a n e o u s s t a c k 
e m i s s i o n r a t e for t h e s e r a d i o a c t i v e g a s e s s h a l l not e x c e e d l 6 , 800 m i c r o c u r i e s / 
s e c . The annua l a v e r a g e s t a c k e m i s s i o n r a t e for a l l o the r a r t i f i c i a l l y p r o ­
duced r a d i o i s o t o p e s , i nc lud ing r a d i o a c t i v e h a l o g e n s , sha l l not e x c e e d 2. 5 
m i c r o c u r i e / s e c ; the i n s t a n t a n e o u s s t a c k e m i s s i o n r a t e for t h e s e r a d i o i s o t o p e s 
sha l l not e x c e e d 2 . 5 m i c r o c u r i e / s e c . 

9. 2 F I S S I O N - P R O D U C T MONITOR S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the f i s s i o n - p r o d u c t m o n i t o r a r e a s fo l lows : 

(1) The f i s s i o n - p r o d u c t m o n i t o r sha l l i n c o r p o r a t e a g a m m a - a c t i v i t y d e ­
t e c t o r , e n e r g y - s e n s i t i v e d i s c r i m i n a t i n g c i r c u i t r y , and i n d i c a t i n g and a l a r m 
d e v i c e s and c i r c u i t r y for the i m m e d i a t e , con t inuous d e t e c t i o n of g a s e o u s 
f i s s i o n - p r o d u c t g a m m a a c t i v i t y . 

(2) The f i s s i o n - p r o d u c t m o n i t o r sha l l s e n s e g a s e o u s f i s s i o n - p r o d u c t 
g a m m a a c t i v i t y in the r e c o m b i n e r - s y s t e m - c o n d e n s e r vent l i n e . 

(3) The f i s s i o n - p r o d u c t m o n i t o r sha l l d i s c r i m i n a t e a g a i n s t n i t r o g e n - l 6 
g a m m a a c t i v i t y and sha l l be c a p a b l e of d e t e c t i n g g a s e o u s f i s s i o n - p r o d u c t 
g a m m a - a c t i v i t y l e v e l s g r e a t e r than tw ice b a c k g r o u n d . 

(4) The f i s s i o n - p r o d u c t m o n i t o r sha l l g e n e r a t e a h i g h - r a d i a t i o n a l a r m 
s igna l w h e n e v e r i t s a s s o c i a t e d d e v i c e s and c i r c u i t r y i n d i c a t e a g r o s s count ing 
r a t e c o r r e s p o n d i n g to a g a m m a a c t i v i t y l e v e l of 40 cpna above the n o r m a l b a c k ­
ground in the a b s e n c e of f i s s i o n p r o d u c t s . 
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(5) Any f i s s i o n - p r o d u c t - m o n i t o r h i g h - r a d i a t i o n s igna l sha l l a c t u a t e 
aud ib le and v i s i b l e a l a r m s in the r e a c t o r c o n t r o l r o o m . 

(6) The f i s s i o n - p r o d u c t m o n i t o r sha l l be o p e r a t e d in a c c o r d a n c e wi th 
Spec i f i ca t ion 1 4 , 2 ( 1 3 ) . 

(7) A o n e - p o i n t c a l i b r a t i o n c h e c k of the f i s s i o n - p r o d u c t m o n i t o r s h a l l 
be m a d e da i ly . T h i s i n s t r u m e n t sha l l be r e c a l i b r a t e d a n n u a l l y . W h e n e v e r 
the da i ly c a l i b r a t i o n c h e c k v a r i e s m o r e than 1 15% f r o m n o r m a l a f t e r c o r r e c t ­
ing for b a c k g r o u n d , the i n s t r u m e n t sha l l be r e p a i r e d . 

9. 3 A R E A MONITOR S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the a r e a m o n i t o r s a r e a s fo l lows : 

(1) E a c h a r e a m o n i t o r sha l l i n c o r p o r a t e a g a m m a - a c t i v i t y d e t e c t o r , an 
e l e c t r o m e t e r , and i n d i c a t i n g a,nd a , larm d e v i c e s and c i r c u i t r y for the i m m e d i a t e , 
con t inuous d e t e c t i o n of ganama r a d i a t i o n f i e l d s . 

(2) One a r e a m o n i t o r sha l l s e n s e g a m m a r a d i a t i o n n e a r e a c h of the 
fol lowing c o m p o n e n t s : The b o t t o m p lug of the r e a c t o r - v e s s e l cav i ty , the 
s t a r t u p - h e a t i n g - s y s t e m h e a t e x c h a n g e r , the s h e l l - s i d e ( s e c o n d a r y ) ou t le t 
of e a c h e v a p o r a t o r , e a c h s u b c o o l e r , e a c h i o n - e x c h a n g e c o l u m n , the s h i e l d -
c o o l i n g - s y s t e m h e a t e x c h a n g e r , the e m e r g e n c y and t e s t c o n d e n s e r . 

(3) One a r e a m o n i t o r sha l l s e n s e g a m m a r a d i a t i o n in e a c h of the fo l low­
ing s p a c e s : t h e D i s p a t c h e r ' s Office, the r e a c t o r c o n t r o l r o o m , and the m a i n 
f loor of the c o n t a i n m e n t bu i l d ing . 

(4) E a c h a r e a m o n i t o r sha l l be c a p a b l e of d e t e c t i n g g a m m a r a d i a t i o n 
l e v e l s e x c e e d i n g 10 m r / h r . 

(5) E a c h a r e a m o n i t o r sha l l g e n e r a t e a h i g h - r a d i a t i o n s igna l w h e n e v e r 
i t s a s s o c i a t e d d e v i c e s and c i r c u i t r y i n d i c a t e a g r o s s g a m m a - r a d i a t i o n l e v e l 
tha t e x c e e d s twice the b a c k g r o u n d l e v e l in i t s v i c in i ty d u r i n g f u l l - p o w e r 
o p e r a t i o n . 

(6) A h i g h - r a d i a t i o n s igna l g e n e r a t e d by any of the a r e a m o n i t o r s s e n s ­
ing g a m m a r a d i a t i o n n e a r the c o m p o n e n t s e n i i m e r a t e d in Spec i f i ca t ion 9- 3(2) 
sha l l a c t u a t e aud ib le and v i s i b l e a l a r m s a t the l o c a t i o n of the m o n i t o r and in 
the r e a c t o r c o n t r o l r o o m . 

(7) A h i g h - r a d i a t i o n s igna l g e n e r a t e d by the a r e a m o n i t o r s e n s i n g g a m m a 
r a d i a t i o n on the m a i n f loor of the c o n t a i n m e n t bu i ld ing sha l l a c t u a t e aud ib l e 
and v i s ib l e a l a r m s a t the l o c a t i o n of the m o n i t o r and in the r e a c t o r c o n t r o l 
r o o m . 
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(8) A h i g h - r a d i a t i o n s igna l g e n e r a t e d by e i t h e r of the a r e a m o n i t o r s 
s e n s i n g g a m m a r a d i a t i o n in the D i s p a t c h e r ' s Office and in the r e a c t o r c o n t r o l 
r o o m sha l l a c t u a t e aud ib le and v i s i b l e a l a r m s a t the l o c a t i o n of the m o n i t o r . 

(9) E a c h a r e a m o n i t o r sha l l be o p e r a t e d in a c c o r d a n c e wi th S p e c i f i ­
ca t ion 14. 2(14) . 

(10) A c h e c k of the v i s i b l e and aud ib l e a l a r m o p e r a t i o n of the a r e a m o n i t o r s 
s h a l l be m a d e da i ly . A o n e - p o i n t c a l i b r a t i o n c h e c k of t h e s e m o n i t o r s s h a l l be 
m a d e week ly , and they sha l l be r e c a l i b r a t e d a n n u a l l y . W h e n e v e r the c a l i ­
b r a t i o n c h e c k of an a r e a m o n i t o r v a r i e s m o r e t han I 20% f r o m n o r m a l a f t e r 
c o r r e c t i n g for b a c k g r o u n d , the i n s t r u m e n t sha l l be r e p a i r e d . 

9 . 4 SEWER MONITOR S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the s e w e r m o n i t o r a r e a s fo l lows : 

(1) The s e w e r m o n i t o r sha l l i n c o r p o r a t e a g a m m a - a c t i v i t y * d e t e c t o r 
and i n d i c a t i n g and a l a r m d e v i c e s and c i r c u i t r y for the i m m e d i a t e , con t inuous 
d e t e c t i o n of w^a te r -borne g a m m a a c t i v i t y * . 

(2) The s e w e r m o n i t o r sha l l s e n s e the g a m m a a c t i v i t y * of w a t e r f lowing 
t h r o u g h the s e r v i c e - w a t e r r e t u r n l ine i m m e d i a t e l y ou t i sde the c o n t a i n m e n t 
bu i ld ing . 

(3) The s e w e r m o n i t o r sha l l be c a p a b l e of d e t e c t i n g w a t e r - b o r n e g a m m a -
a c t i v i t y * c o n c e n t r a t i o n s tha t e x c e e d 5 x 10" m i c r o c u r i e / c c when a b a c k g r o u n d 
of 250 c p m e x i s t s and when u s i n g Z n " ^ a s a s t a n d a r d . 

(4) The s e w e r m o n i t o r sha l l g e n e r a t e a h i g h - r a d i a t i o n s igna l w h e n e v e r 
i t s a s s o c i a t e d d e v i c e s and c i r c u i t r y i n d i c a t e g a m i m a - a c t i v i t y * c o n c e n t r a t i o n s 
g r e a t e r t han 2 x 10" m i c r o c u r i e / c c . 

(5) Any s e w e r - m o n i t o r h i g h - r a d i a t i o n s igna l sha l l a c t u a t e aud ib le and 
v i s i b l e a l a r m s in the r e a c t o r c o n t r o l r o o m . 

(6) The s e w e r m o n i t o r sha l l be o p e r a t e d in a c c o r d a n c e wi th S p e c i f i ­
ca t ion 14. 2(15) . 

(7) A o n e - p o i n t c a l i b r a t i o n c h e c k of the s e w e r m o n i t o r sha l l b e m a d e 
da i ly . T h i s m o n i t o r sha l l be r e c a l i b r a t e d a n n u a l l y . W h e n e v e r the c a l i ­
b r a t i o n c h e c k v a r i e s m o r e than "i 15% f r o m n o r m a l a f t e r c o r r e c t i n g for 
b a c k g r o u n d , the i n s t r u m e n t sha l l be r e p a i r e d . 

* As u s e d h e r e , the t e r m " g a m m a a c t i v i t y " sha l l deno te only the a c t i v i t y of 
r a d i o n u c l i d e s tha t e m i t g a m m a r a y s wi th e n e r g i e s e x c e e d i n g 1 M e v . 

9-4 



9. 5 SECONDARY-SYSTEM WATER MONITOR SPECIFICATE ONS 

The specifications re la t ing to the secondary - sys t em water moni tor a r e as 
follows: 

(1) The secondary-sys tem water moni tor shall incorpora te a gamma-
activity detector and indicating and a l a r m devices and c i rcu i t ry for the i m ­
media te , continuous detection of wa te r -borne gamma activity, 

(2) The secondary-sys tem water monitor shall sense the gamma a c ­
tivity of water flo'wing through a line connecting the discharge side of the 
condensate pumps to the hotwell of the turbine condenser . 

(3) The secondary-sys tem water monitor shall be capable of detecting 
wa te r -borne gamma activity levels of 5 x 10" m i c r o c u r i e / c c when a back­
ground of 250 cpm exists and when using Zn as a s tandard. 

(4) The secondary-sys tem water moni tor shall generate a high-
radiat ion signal whenever its associa ted devices and c i rcu i t ry indicate a 
wa te r -borne activity level that exceeds 6 x 10" m i c r o c u r i e / c c . 

(5) Any secondary - sys tem water monitor h igh-radia t ion signal shall 
actuate audible and visible a l a r m s in the reac tor control room. 

(6) The secondary - sys tem water moni tor shall be operated in a c c o r ­
dance with Specification 14.2(16). 

(7) A one-point cal ibrat ion check of the secondary - sys t em water 
monitor shall be made daily. This nnonitor shall be reca l ib ra ted annually. 
Whenever the cal ibrat ion check var ies m o r e than i 15% from normal after 
cor rec t ing for background, the ins t rument shall be r epa i red . 

9,6 PLANT PARTICULATE MONITOR SPECIFICATIONS 

The specifications re la t ing to the plant par t icu la te moni tor a r e as follows: 

(1) The p lan t p a r t i c u l a t e m o n i t o r sha l l i n c o r p o r a t e two d e t e c t o r s : 
one for i m m e d i a t e , con t inuous d e t e c t i o n of p a r t i c u l a t e b e t a - g a m m a a c t i v i t y 
and one for d e l a y e d , con t inuous d e t e c t i o n of p a r t i c u l a t e b e t a a c t i v i t y . E a c h 
d e t e c t o r s h a l l be p r o v i d e d wi th i n d i c a t i n g and a l a r m d e v i c e s and c i r c u i t r y . 
The d e l a y e d d e t e c t o r s h a l l s e n s e the a c t i v i t y of any t r a p p e d p a r t i c l e s 
a p p r o x i m a t e l y 6 h r a f t e r the i m m e d i a t e d e t e c t o r s e n s e s the a c t i v i t y l e v e l 
of the s a m e t r a p p e d p a r t i c l e s . 

(2) It shall be possible to operate the plant par t icula te monitor at . 
any of three locations in the basement of the containment building and at 
one location on the main floor of the containment building. 
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(3) The p lan t p a r t i c u l a t e m o n i t o r sha l l e x p o s e both d e t e c t o r s to a 
con t inuous r e p r e s e n t a t i v e s a m p l e of the a i r b o r n e p a r t i c u l a t e a c t i v i t y in i t s 
v i c in i t y . 

(4) The p l a n t - p a r t i c u l a t e - m o n i t o r i m m e d i a t e p a r t i c u l a t e b e t a - g a m m a 
a c t i v i t y d e t e c t o r sha l l be c a p a b l e of d e t e c t i n g p a r t i c u l a t e b e t a - g a m m a a c t i v i t y 
l e v e l s tha t e x c e e d 1 x 10" m i c r o c u r i e / c c when a b a c k g r o u n d of 25 c p m e x i s t s 
and when u s i n g Tl204 a s a s t a n d a r d . 

(5) The p l a n t - p a r t i c u l a t e - m o n i t o r d e l a y e d p a r t i c u l a t e b e t a - g a m m a 
ac t i v i t y d e t e c t o r sha l l be c a p a b l e of d e t e c t i n g p a r t i c u l a t e b e t a - g a n n m a a c t i v i t y 
l e v e l s t ha t e x c e e d 1 x 10" m i c r o c u r i e / c c when a b a c k g r o u n d of 25 c p m 
e x i s t s and when u s ing Tl a s a s t a n d a r d . 

(6) The p l a n t - p a r t i c u l a t e - m o n i t o r i m m e d i a t e b e t a - g a m m a a c t i v i t y 
d e t e c t o r sha l l g e n e r a t e a h i g h - r a d i a t i o n s igna l w h e n e v e r i t s a s s o c i a t e d 
d e v i c e s and c i r c u i t r y i n d i c a t e a c o n c e n t r a t i o n of a i r - b o r n e r a d i o i s o t o p e s 
e x c e e d i n g 3 x 1 0 " " m i c r o c u r i e / c c . 

(7) The p l a n t - p a r t i c u l a t e - m o n i t o r d e l a y e d b e t a - a c t i v i t y d e t e c t o r sha l l 
g e n e r a t e a h i g h - r a d i a t i o n s igna l w h e n e v e r i t s a s s o c i a t e d d e v i c e s and c i r c u i t r y 
i nd i ca t e a c o n c e n t r a t i o n of a i r - b o r n e r a d i o i s o t o p e s e x c e e d i n g 1 x 10" 
m i c r o c u r i e / c c . 

(8) Any p l a n t - p a r t i c u l a t e - m o n i t o r h i g h - r a d i a t i o n s i g n a l sha l l a c t u a t e 
aud ib le and v i s i b l e a l a r m s in the r e a c t o r c o n t r o l r o o m . 

(9) The p lan t p a r t i c u l a t e m o n i t o r s h a l l be o p e r a t e d in a c c o r d a n c e wi th 
Spec i f i ca t ion 14 .2 (17 ) . 

(10) A o n e - p o i n t c a l i b r a t i o n c h e c k of the p l an t p a r t i c u l a t e m o n i t o r sha l l 
be m a d e d a i l y . T h i s m o n i t o r sha l l be r e c a l i b r a t e d a n n u a l l y . W h e n e v e r the 
c a l i b r a t i o n check v a r i e s m o r e than + 15% f r o m n o r m a l a f t e r c o r r e c t i n g for 
b a c k g r o u n d , the i n s t r u m e n t sha l l b e r e p a i r e d . 

9. 7 TURBINE A I R - E J E C T O R MONITOR S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the t u r b i n e a i r - e j e c t o r m o n i t o r a r e a s fo l lows : 

(1) The t u r b i n e a i r - e j e c t o r m o n i t o r sha l l i n c o r p o r a t e a b e t a - g a m m a 
a c t i v i t y d e t e c t o r and i n d i c a t i n g and a l a r m d e v i c e s and c i r c u i t r y for the i m ­
m e d i a t e con t inuous d e t e c t i o n of g a s e o u s b e t a - g a m m a a c t i v i t y , 

(2) The t u r b i n e a i r - e j e c t o r m o n i t o r sha l l s e n s e the a c t i v i t y of a c o n ­
t inuous r e p r e s e n t a t i v e s a m p l e of the a i r f lowing t h r o u g h the t u r b i n e a i r -
e j e c t o r - c o n d e n s e r ven t l i n e . 

(3) The t u r b i n e a i r - e j e c t o r m o n i t o r s h a l l b e c a p a b l e of d e t e c t i n g 
g a s e o u s b e t a - g a m m a a c t i v i t y l e v e l s in the a i r - e j e c t o r - c o n d e n s e r vent l ine 
tha t would r e s u l t in a s t a c k r e l e a s e r a t e of 1 m i c r o c u r i e / s e c . 
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(4) The turbine a i r - e j ec to r monitor shall generate a h igh-radia t ion 
signal whenever its associa ted devices and c i rcu i t ry indicate an activity level 
that would resu l t in a stack r e l ease ra te of 6 m i c r o c u r i e s / s e c or l e s s . 

(5) Any tu rb ine -a i r - e j ec to r -mon i to r h igh-radia t ion signal shall actuate 
audible and visible a l a r m s in the reac tor control room. 

(6) The turbine a i r ejector monitor shall be operated in accordance with 
Specification 14.2(18). 

(7) A one-point check of the turbine a i r - e j e c t o r moni tor shall be made 
daily. This monitor shall be reca l ibra ted annually. Whenever the cal ibrat ion 
check var ies more than t 15% from normal , after cor rec t ing for background, 
the ins t rument shall be repa i red . 

9, 8 ENVIRONMENTAL MONITORING SPECIFICATIONS 

Five a i r par t icula te sampling stations shall be operated to m e a s u r e r ad io ­
activity concentrat ions in the environment. Samples shall be collected and 
analyzed at leas t monthly. 

9. 9 RADIATION-MONITORING INDICATING AND RECORDING SPECIFICATION 

The measu remen t s from all radiation moni tors requi red by these Technical 
Specifications except (a) the a r ea moni tors in the Dispa tcher ' s Office and 
the reac tor control room, (b) the delayed par t icula te stack moni to r s , and 
(c) the par t icula te sampling stations specified in Sec. 9- 8. shall be indicated 
and automatical ly recorded in the reac tor control room. 
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10. R A D I O A C T I V E - W A S T E DISPOSAL SYSTEMS 

10. 1 L I Q U I D - R A D I O A C T I V E - W A S T E DISPOSAL SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the l i q u i d - r a d i o a c t i v e - w a s t e d i s p o s a l s y s t e m 
a r e a s fo l lows : 

(1) The l i q u i d - r a d i o a c t i v e - w a s t e d i s p o s a l s y s t e m sha l l c o n s i s t of 

(a) two l i q u i d - w a s t e r e t e n t i o n t a n k s in the c o n t a i n m e n t bu i ld ing , 

(b) a c en t r i f uga l r e t e n t i o n - t a n k p u m p in the c o n t a i n m e n t bu i ld ing , 

(c) two s u b m e r s i b l e c e n t r i f u g a l s u m p p u m p s in the c o n t a i n m e n t 
bu i ld ing , 

(d) a p o r t a b l e d e m i n e r a l i z e r in the c o n t a i n m e n t bu i ld ing tha t 
i n c o r p o r a t e s an i o n - e x c h a n g e c o l u m n con ta in ing an ion and ca t ion r e s i n s in 
a m i x e d bed and a c en t r i f uga l c i r c u l a t i n g p u m p , 

(e) a d e c o n t a m i n a t i o n - r o o m l i q u i d - w a s t e r e t e n t i o n t ank in the 
p ipe t unne l , 

(f) a c e n t r i f u g a l d e c o n t a m i n a t i o n - r o o m l i q u i d - w a s t e r e t e n t i o n - t a n k 
d i s c h a r g e p u m p in the p ipe t unne l , 

(g) i n t e r c o n n e c t i n g p ip ing , and 

(h) v a l v e s . 

(2) The c a p a c i t y of e a c h c o n t a i n m e n t - b u i l d i n g l i q u i d - w a s t e r e t e n t i o n 
tank sha l l be a t l e a s t 3000 ga l . 

(3) The c o n t a i n m e n t - b u i l d i n g r e t e n t i o n - t a n k p u m p s h a l l be r a t e d a t 
50 gpm a g a i n s t a ne t deve loped head of 50 ft of w a t e r . 

(4) E a c h of the two c o n t a i n m e n t - b u i l d i n g s u m p p u m p s s h a l l be r a t e d 
a t 20 gpm a g a i n s t a ne t deve loped h e a d of 15 ft of w a t e r . 

(5) The p o r t a b l e d e m i n e r a l i z e r sha l l be d e s i g n e d to r e d u c e the spec i f i c 
conduc t iv i ty of 5 gpm of inf luent by a f ac to r of a t l e a s t 5 whi le o p e r a t i n g 
a g a i n s t a n e t deve loped h e a d of 30 ft of w a t e r . 

(6) The c a p a c i t y of the d e c o n t a m i n a t i o n - r o o m l i q u i d - w a s t e r e t e n t i o n 
tank sha l l be a t l e a s t 350 ga l . 
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(7) The decontaminat ion-room l iquid-waste re tent ion-tank d ischarge 
pump shaJl be rated at 5 gpm against a net developed head of 10 ft of wa te r . 

(8) Piping and valves shall be a r ranged so that the containment-buildin 
sump pumps may discharge either to the containment building l iquid-waste 
retention tanks or to the se rv ice -wa te r r e tu rn line ups t ream of the sewer 
moni tor . 

(9) Piping and valves shall be a r ranged so that the containment-buildin 
retent ion-tank pump may discharge to ei ther containment-building liquid-
waste retention tank or to the se rv i ce -wa te r re tu rn line ups t ream of the 
sewer monitor or to a tank t ruck connection. 

(10) The decontaminat ion-room retent ion- tank d ischarge pump shall 
d ischarge to ei ther containment-building l iquid-waste retent ion tank or to 
the s e rv i ce -wa te r r e tu rn line ups t ream of the sew^er moni tor . 

(11) The containment-building sump pumps, the containment-building 
retent ion-tank pump, and the decontaminat ion-room retent ion- tank d i s ­
charge pump shall be operated in accordance with Specification 14. 1(6). 
Before discharging liquids from the containment-building sump, the con­
tainment-building retention tank, or the decontaminat ion-room retention 
tank, the concentrat ion of radioactivity of the liquids to be discharged shall 
be sampled and analyzed. No liquids shall be discharged from the contain­
ment-building sump or any of the retention tanks into the s e rv i ce -wa te r 
re tu rn line which would resu l t in d ischarges of water from the facility in 
concentrat ions in excess of the maximuna pe rmis s ib l e concentrat ion given 
in Table II of Appendix B to 10 CFR 20 as determined at the point of d i s ­
charge . 

(12) The connections between the containment-building retent ion tanks 
and the portable deminera l ize r shall be of the "quick-disconnect" type. 

(13) The design of the l iquid- radioac t ive-was te disposal sys tem shall 
be such that liquids can be discharged from the containment-building sump, 
the containment-building retention tank, and the decontaminat ion-room 
retention tank only by pumping. 
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1 0 . 2 GASEOUS-RADIOACTIVE-WASTE DISPOSAL SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the g a s e o u s - r a d i o a c t i v e - w a s t e d i s p o s a l s y s t e m 
a r e a s fol lows : 

( 1 | The c o n t a i n m e n t - b u i l d i n g g a s e o u s - r a d i o a c t i v e - w a s t e d i s p o s a l 
s y s t e m sha l l c o n s i s t of 

(a) tha t p o r t i o n of the r e c o m b i n e r s y s t e m con ta in ing the gas d r i e r , 
the t'wo p a r a l l e l - c o n n e c t e d a c t i v a t e d - c h a r c o a l a b s o r b e r s , i n t e r c o n n e c t i n g 
p ip ing and v a l v e s ; 

(b) the u p p e r and l o w e r r e a c t o r - c a v i t y vent l i n e s and v a l v e s ; 

(c) t ha t p o r t i o n of the c o n t a i n m e n t - b u i l d i n g v e n t i l a t i o n s y s t e m 
con ta in ing the e x h a u s t - d u c t p r e f i l t e r a s s e m b l y , the e x h a u s t - d u c t a b s o l u t e 
f i l t e r a s s e m b l y , the e x h a u s t - d u c t b l o w e r and the p o r t i o n of the e x h a u s t duct 
in which the two b u t t e r f l y d a m p e r s a r e i n s t a l l e d ; and 

(d) the s t a c k m o n i t o r . 

(2) The a c t i v i t y of g a s e o u s r a d i o n u c l i d e s in the a i r i n s i d e the c o n t a i n ­
m e n t bu i ld ing sha l l not e x c e e d the m a x i m u m p e r m i s s i b l e c o n c e n t r a t i o n s 
l i s t e d in C o l u m n 1 of T a b l e I of Append ix B to 10 C F R 20. 

10. 3 S O L I D - R A D I O A C T I V E - W A S T E DISPOSAL S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the d i s p o s a l of so l id r a d i o a c t i v e w a s t e s a r e 
as fo l lows: 

(1) Solid r a d i o a c t i v e w a s t e s sha l l not be s t o r e d indef in i t e ly at the 
r e a c t o r s i t e . 

(2) Solid r a d i o a c t i v e w a s t e s s h a l l be p a c k a g e d and sh ipped f r o m the 
s i t e for p r o c e s s i n g and u l t i m a t e d i s p o s a l . 

(3) Solid r a d i o a c t i v e w a s t e s o the r t h a n r a d i o a c t i v e l y c o n t a m i n a t e d 
c lo th ing awa i t i ng s h i p m e n t f r o m the r e a c t o r s i t e sha l l be s t o r e d in the c o n ­
t a i n m e n t bu i ld ing . R a d i o a c t i v e l y c o n t a m i n a t e d c lo th ing a w a i t i n g s h i p m e n t 
f r o m the r e a c t o r s i t e sha l l be s t o r e d in c l o s e d b a r r e l s in the d e c o n t a m i n a t i o n 
r o o m . 

(4) Al l s h i p m e n t s of so l id r a d i o a c t i v e w a s t e s f r o m the r e a c t o r s i t e 
sha l l be g o v e r n e d by Spec i f i ca t ion 14. 1(6). 
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1 1 . VENTILATION SYSTEM 

1 1 . 1 G E N E R A L S P E C I F I C A T I O N S 

The g e n e r a l s p e c i f i c a t i o n s r e l a t i n g to the c o n t a i n m e n t - b u i l d i n g v e n t i l a t i o n 
s y s t e m a r e a s fo l lows : 

( 1 | The c o n t a i n m e n t - b u i l d i n g ven t i l a t i on s y s t e m sha l l c o n s i s t of an 
o u t s i d e - a i r i n t ake duct i n c o r p o r a t i n g two b u t t e r f l y d a m p e r s of the type s p e c i 
fied in Spec i f i ca t ion 3. 2(6), two p a c k a g e d a i r - c o n d i t i o n i n g u n i t s , an e x h a u s t -
duct p r e f i l t e r a s s e m b l y , an e x h a u s t - d u c t a b s o l u t e f i l t e r a s s e m b l y , an 
e x h a u s t - d u c t b l o w e r , and an e x h a u s t duct i n c o r p o r a t i n g two b u t t e r f l y d a m p e r 
of the type spec i f i ed in Spec i f i ca t ion 3 . 2(6). 

(2) The o u t s i d e - a i r in t ake duc t sha l l p r o v i d e an a i r pa th t h r o u g h the 
cont3 , inrner t"bui Id ing she l l f r o m a point 50 ft 2,bove g r a d e i m m e d i a t e l y ou t ­
s ide the c o n t a i m i i e n t - b u i l d i n g she l l to the in le t p l e n u m of one of the p a c k a g e d 
a i r cond i t ion ing u n i t s . 

(3) The o u t s i d e - a i r i n t a k e - d u c t b u t t e r f l y d a m p e r s sha l l be b e t w e e n 
the ou t s i de a t m o s p h e r e and any e q u i p m e n t or d e v i c e wi th in the c o n t a i n m e n t 
bu i l d ing . 

(4) The o u t s i d e - a i r i n t ake duct sha l l con ta in flow c o n t r o l d a i n p e r s 
to p e r m i t ad ju s t i ng the r a t i o of o u t s i d e - a i r i n t ake flow r a t e to i n s i d e - a i r 
r e c i r c u l a t i o n flow r a t e when the i n t a k e - d u c t b u t t e r f l y d a m p e r s a r e open . 

(5) E a c h p a c k a g e d a i r - c o n d i t i o n i n g uni t s h a l l be r a t e d to d i s c h a r g e 
condi t ioned a i r to the c o n t a i n m e n t bu i ld ing a t the r a t e of 8000 cfm a g a i n s t 
a ne t p r e s s u r e of 1 in , of w a t e r . 

(6) The e x h a u s t - d u c t p r e f i l t e r a s s e m b l y s h a l l i n c o r p o r a t e one f i l t e r 
c o n f o r m i n g to the fol lowing r e q u i r e m e n t s : 

n o m i n a l he igh t . . . . . . . . . . . 4 ft 
n o m i n a l width . . . . . . . . . . . 4 ft 
n o m i n a l t h i c k n e s s . . . . . . . . . . 1 in . 
e f f ic iency . . . . 98% of a l l p a r t i c l e s 12 m i c r o n s 
r a t e d flo^z c a p a c i t y . . . . . . . . . 3500 cfm 
n o m i n a l p r e s s u r e d r o p 

at r a t e d flow c a p a c i t y . . . . . . 0. 25 in . H^O 

(7) The e x h a u s t - d u c t p r e f i l t e r a s s e m b l y sha l l c o m p l e t e l y c o v e r the 
e x h a u s t duct opening i n s i d e the c o n t a i n m e n t b u i l d i n g . 
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(8) The e x h a u s t - d u c t a b s o l u t e f i l t e r a s s e m b l y s h a l l i n c o r p o r a t e four 
f i l t e r s e a c h c o n f o r m i n g to the fol lowing r e q u i r e m e n t s : 

n o m i n a l he igh t . . . . . . . . . . 2 ft 
n o m i n a l v/idth . . . . . . . . . . 2 ft 
n o m i n a l t h i c k n e s s . 1 ft 
e f f ic iency . . . 99. 85% of a l l p a r t i c l e s 5 m i c r o n s 
r a t e d flow^ c a p a c i t y . 1100 cfm 
n o m i n a l p r e s s u r e d r o p a t r a t e d 

flow c a p a c i t y . . . . . . . . . 1 in . H2O 

(9) The e x h a u s t - d u c t a b s o l u t e - f i l t e r a s s e m b l y s h a l l be i n s t a l l e d 
wi th in the e x h a u s t duct d o w n s t r e a m f r o m the p r e f i l t e r a s s e m b l y and s h a l l 
f i l t e r a l l c o n t a i n m e n t - b u i l d i n g e x h a u s t g a s e s , a l l r e c o m b i n e r c o n d e n s e r vent 
g a s e s , and a l l r e a c t o r cav i ty vent g a s e s b e f o r e t h e i r d i s c h a r g e to the a t m o s ­
p h e r e ou t s i de the c o n t a i n m e n t bu i l d ing . 

(10) The e x h a u s t - d u c t b l o w e r sha l l be r a t e d to d i s c h a r g e a i r a t the 
r a t e of a p p r o x i m a t e l y 3600 cfm a g a i n s t a ne t p r e s s u r e of 1-3 /4 in . of •water. 

(11) The e x h a u s t - d u c t b l o w e r s h a l l be i n s t a l l e d wi th in the e x h a u s t 
duct d o w n s t r e a m f r o m the a b s o l u t e f i l t e r a s s e m b l y and d o w n s t r e a m f r o m the 
s t a c k - m o n i t o r s a m p l e po in t . 

(12) The e x h a u s t duct sha l l p r o v i d e the only con t inuous a i r pa th f r o m 
the e x h a u s t - d u c t p r e f i l t e r a s s e m b l y , t h r o u g h the e x h a u s t - d u c t a b s o l u t e -
f i l t e r a s s e m b l y , t h r o u g h the e x h a u s t - d u c t b l o w e r , to a poin t 96. 5 ft above 
g r a d e i m m e d i a t e l y ou t s ide the c o n t a i n m e n t s h e l l . 

(13) The e x h a u s t - d u c t b u t t e r f l y d a m p e r s s h a l l be b e t w e e n a l l e q u i p m e n t 
or d e v i c e s wi th in the c o n t a i n m e n t bu i ld ing and the ou t s ide a t m o s p h e r e . 

(14) The e x h a u s t duct ex tend ing f r o m the a b s o l u t e f i l t e r a s s e m b l y to 
the b l o w e r suc t i on sha l l be c a p a b l e of w i t h s t a n d i n g an i n s i d e - t o - o u t s i d e 
p r e s s u r e d i f f e r ence of t 4 in . H 2 0 ' 

(15) The e x h a u s t duct ex t end ing f r o m the b l o w e r d i s c h a r g e to the 
b u t t e r f l y d a m p e r s s h a l l be c a p a b l e of w i t h s t a n d i n g an i n s i d e - t o - o u t s i d e 
p r e s s u r e d i f f e r ence of t 4 in . H2O, 

1 1 . 2 O P E R A T I N G S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to o p e r a t i o n of the c o n t a i n m e n t - b u i l d i n g v e n t i ­
l a t i on s y s t e m a r e a s fo l lows : 
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(1) The intake-duct and the exhaust-duct butterfly dampers shall 
be operable from the reac tor control console. 

(2) The intake-duct and exhaust-duct butterfly dampers shall au tomat i ­
cally close on receipt of any s tack-moni tor h igh-radia t ion signal specified in 
Sees . 9, 1(6) through 9, 1(9) or on receipt of any p r e s s u r e signal specified in 
Sec. 8. 3 .6 . 

(3) The intake-duct and exhaust-duct butterfly dampers shall close 
on loss of control power. 

(4) The ra te at which air flows from the containment building through 
the exhaust duct to the surrounding a tmosphere shall not exceed 3500 cfm. 
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12. E M E R G E N C Y COOLING AND DECAY H E A T R E M O V A L SYSTEMS 

12. 1 R E A C T O R - C O R E E M E R G E N C Y COOLING SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the r e a c t o r - c o r e e m e r g e n c y coo l ing s y s t e m a r e 
as fo l lows : 

(1) The r e a c t o r - c o r e e m e r g e n c y - c o o l i n g s p r a y r i n g sha l l be c a p a b l e 
of s p r a y i n g w a t e r ove r the top of the c o r e t h r o u g h 12 s p r a y n o z z l e s in a p a t t e r n 
d e t e r m i n e d on the b a s i s of the c o o l i n g - w a t e r r e q u i r e m e n t s of e a c h p a r t of the 
c o r e in a m a n n e r so tha t the c l add ing of not m o r e t h a n 8. 62% of the fuel r o d s 
would m e l t m the even t of a l o s s - o f - c o o l a n t type a c c i d e n t . D u r i n g fuel r o t a t i o n 
or c r i t i c a l t e s t i n g a t a t m o s p h e r i c p r e s s u r e , a r e a c t o r - c o r e e m e r g e n c y - c o o l i n g 
s p r a y r i n g h a v i n g 24 n o z z l e s m a y be i n s t a l l e d in l i e u of the a b o v e d e s c r i b e d 
s p r a y r i n g . At o the r t i m e s , when e i t h e r s p r a y r i n g i s not i n s t a l l e d , the c o n ­
t r o l r o d s s h a l l be fully i n s e r t e d and the r e a c t o r •water l e v e l m a i n t a i n e d above 
the r e a c t o r w a t e r low l e v e l a l a r m po in t . T h i s s p r a y r i n g sha l l be c a p a b l e of 
s p r a y i n g w a t e r over the top of the c o r e t h r o u g h 24 s p r a y n o z z l e s in a m a n n e r 
so tha t c l add ing of no t m o r e t han 8. 62% of the fuel r o d s would m e l t in the 
even t of a l o s s - o f - c o o l a n t type a c c i d e n t . 

(2) F o u r of the five p n e u m a t i c a l l y o p e r a t e d s top v a l v e s sha l l o p e r a t e 
as follow^s ^whenever t h e i r r e s p e c t i v e c o n t r o l s w i t c h e s on the r e a c t o r c o n t r o l 
conso l e a r e in t h e i r " a u t o m a t i c " p o s i t i o n s : 

(a) Valve N - 1 1 ( r e a c t o r f e e d w a t e r m a k e u p a d m i s s i o n valve) sha l l 
c l o s e to b lock the n o r m a l m a k e u p in jec t ion pa th if a r e a c t o r - v e s s e l l o w - w a t e r -
l e v e l s c r a m s i g n a l is g e n e r a t e d . 

(b) Valve N - 9 (makeup c o l l e c t i n g t ank fill va lve) s h a l l open to a l low 
w a t e r f r o m the 3 0 , 0 0 0 - g a l o v e r h e a d s t o r a g e t ank to e n t e r the m a k e u p c o l l e c t ­
ing tank if a r e a c t o r - v e s s e l l o w - w a t e r - l e v e l s c r a n a s igna l i s g e n e r a t e d and if 
the w a t e r l e v e l in the m a k e u p c o l l e c t i n g t ank l e v e l is be low tha t which a u t o ­
m a t i c a l l y c l o s e s Valve N - 9 , 

(c) Valve N - 1 0 ( r e a c t o r - s p r a y - r i n g h i g h - p r e s s u r e d e m i n e r a l i z e d 
w a t e r a d m i s s i o n va lve) sha l l open to a l low m a k e u p w a t e r f r o m the m a k e u p -
i n j e c t i o n - p u m p d i s c h a r g e h e a d e r to e n t e r the r e a c t o r - v e s s e l s p r a y r i n g if a 
r e a c t o r - v e s s e l l o w - w a t e r - l e v e l s c r a m s igna l is g e n e r a t e d and if at l e a s t one 
m a k e u p in jec t ion p u m p is o p e r a t i n g . 

(d) Valve N - 3 ( r e a c t o r - s p r a y - r i n g l o w - p r e s s u r e d e m i n e r a l i z e d -
w a t e r a d m i s s i o n va lve) sha l l open to a l low w a t e r f r o m the 30, 0 0 0 - g a l o v e r h e a d 
s t o r a g e t ank to e n t e r the r e a c t o r - v e s s e l s p r a y r i n g if a r e a c t o r - v e s s e l l o w -
•wa te r - l eve l s c r a m s igna l i s g e n e r a t e d and if the p r e s s u r e •within the r e a c t o r 
v e s s e l i s l e s s than 25 p s i g . 

(3) P n e u m a t i c a l l y o p e r a t e d s top va lve N - 1 0 ( r e a c t o r - s p r a y - r i n g h i g h -
p r e s s u r e d e m i n e r a l i z e d w a t e r a d m i s s i o n valve) s h a l l open to a l low m a k e u p 
w a t e r f r o m the m a k e u p - i n j e c t i o n - p u m p d i s c h a r g e h e a d e r to e n t e r the r e a c t o r -
v e s s e l s p r a y r i n g w h e n e v e r i t s c o n t r o l swi t ch on the r e a c t o r c o n t r o l conso l e 
is t u r n e d to i t s " o p e n " p o s i t i o n and an a l l - r o d s c r a m s igna l i s g e n e r a t e d . 
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(4) P n e u m a t i c a l l y o p e r a t e d s top va lve N - 4 ( r e a c t o r - s p r a y - r i n g 
s e r v i c e - w a t e r a d m i s s i o n valve) sha l l open to a l low s e r v i c e w a t e r f r o m the 
c o n t a i n m e n t - b u i l d i n g s e r v i c e - w a t e r supp ly h e a d e r to e n t e r the r e a c t o r -
v e s s e l s p r a y r i n g if i t s c o n t r o l swi t ch on the r e a c t o r c o n t r o l c o n s o l e i s 
t u r n e d to i t s "open." pos i t ion and if the p r e s s u r e wi th in the r e a c t o r v e s s e l 
i s l e s s than the s e r v i c e - w a t e r s u p p l y - h e a d e r p r e s s u r e . 

(5) The p r ' l m a r y - c o o l a n t - s y s t e m m a k e u p - i n j e c t i o n - p u m p c o n t r o l 
s y s t e m sha l l s t a r t e i t h e r or both of the p u m p s whose c o n t r o l s w i t c h e s on 
the r e a c t o r c o n t r o l c o n s o l e a r e in t h e i r " au toma t i c . " p o s i t i o n s w h e n e v e r 
a r e a c t o r - v e s s e l l o "w-wa te r - l eve l s c r a m s i g n a l is g e n e r a t e d . 

(6) The r e a c t o r - c o r e e m e r g e n c y cool ing s y s t e m s h a l l be d e s i g n e d 
to p r o v i d e a p p r o x i m a t e l y 15, 000 gal of w a t e r f r o m the 30, 0 0 0 - g a l o v e r h e a d 
s t o r a g e tank for in j ec t ion in to the r e a c t o r v e s s e l t h r o u g h the r e a c t o r - v e s s e l 
s p r a y r i n g w h e n e v e r .a r e a c t o r - v e s s e l l o w - ' w a t e r - l e v e l s c r a m s igna l is 
g e n e r a t e d . 

(7) W a t e r sha-Ilflo-w t h r o u g h the r e a c t o r - v e s s e l s p r a y r i n g w h e n e v e r 
the cond i t ions of Spec i f i c a t i ons 12. 1(3) (c) and 12. 1 (3) (d) a r e m e t a t the 
m i n i m u m r a t e s of 12 gpm and 20 gpm, r e s p e c t i v e l y . 

(8) The r e a c t o r - c o r e e m e r g e n c y cool ing s y s t e m s h a l l b e c a p a b l e 
of supp ly ing -water to the r e a c t o r c o r e t h r o u g h the s p r a y r i n g for a t l e a s t 
500 mir i . 

1 2 . 2 E M E R G E N C Y AND T E S T CONDENSER SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s r e l a t i n g to the e m e r g e n c y and t e s t c o n d e n s e r s y s t e m a r e 
a s fo l lows : 

(1) The e m e r g e n c y and t e s t c o n d e n s e r s y s t e m s h a l l c o n s i s t of p ip ing 
c o n n e c t i n g e a c h p r i m a r y - c o o l a n t - s y s t e m s t e a m l ine to the t u b e - s i d e in l e t 
of the e m e r g e n c y and t e s t c o n d e n s e r , a c o n d e n s a t e f l o w - c o n t r o l va lve , the 
e m e r g e n c y and t e s t c o n d e n s e r , p ip ing c o n n e c t i n g the t u b e - s i d e ou t le t of the 
e m e r g e n c y and t e s t c o n d e n s e r to each p r i m a r y - c o o l a n t - s y s t e m feed-water 
r e t u r n h e a d e r , a s h e l l - s i d e s e r v i c e - w a t e r - l e v e l c o n t r o l v a l v e , and s e r v i c e -
w a t e r p ip ing . 

(2) All e m e r g e n c y and t e s t c o n d e n s e r p ip ing e x c e p t the s h e l l - s i d e 
s e r v i c e - w a t e r p ip ing sha l l be of s t a i n l e s s s t e e l , ASTM Type 304, Schedu le 
80, and sha l l be d e s i g n e d , f a b r i c a t e d , and t e s t e d in a c c o r d a n c e wi th the 
ASA Code for P r e s s u r e P i p i n g . 

(3) The e m e r g e n c y and t e s t c o n d e n s e r s h a l l be d e s i g n e d , f a b r i c a t e d , 
and t e s t e d in a c c o r d a n c e with S e c . VIII of the 1956 ed i t ion of the ASME B o i l e 
and P r e s s u r e V e s s e l Code for a. t u b e - s i d e p r e s s u r e of 1250 p s i g , a s h e l l -
s ide i n t e r n a l p r e s s u r e of 0 p s i g , and a s h e l l - s i d e e x t e r n a l p r e s s u r e of 
21 p s i g . 
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(4) The s u r f a c e s of the e m e r g e n c y and t e s t c o n d e n s e r in c o n t a c t wi th 
the p r i m a r y coo lan t , o the r than the t u b e s , s h a l l be of Mone l m e t a l . 

(5; The t u b e s of the enne rgency and t e s t c o n d e n s e r sha l l be of an 
a l loy con ta in ing 70 p e r cen t c o p p e r and 30 p e r cen t n i c k e l . 

(6) All s u r f a c e s of the e m e r g e n c y and t e s t c o n d e n s e r in con t ac t wi th 
the s h e l l - s i d e s e r v i c e w a t e r , o the r than the t u b e s , s h a l l be of c a r b o n s t e e l . 

(?) The e m e r g e n c y and t e s t c o n d e n s e r sha l l be c a p a b l e of t r a n s f e r r i n g 
h e a t f r o m the p r - imary coo lan t to s e r v i c e w a t e r a t the m i n i m u m r a t e of 
154, 000, 000 B t u / h r when the p r i m a r y coo lan t a s s a t u r a t e d s t e a m at a p p r o x i ­
m a t e l y 564 F e n t e r s the tube s ide a t the a p p r o x i m a t e r a t e of 250, 000 I b / h r 
and when servi t^e w a t e r a t t e m p e r a t u r e s r a n g i n g f r o m 50 F to 90 F e n t e r s 
the she l l s ide a.t a m i n i m u m r a t e of 136, 000 I b / h r . 

(B| Tl 'e c o n d e n s a t e f l o w - c o n t r o l va lve sha l l open a u t o m a t i c a l l y 
^whenever the p r i n . a r y p res -^ure e x c e e d s 1210 p s i g and w h e n e v e r the c o n ­
d e n s a t e f l o w - c o n t r o l val s/̂ e s .^/itch on the r e a c t o r c o n t r o l c o n s o l e is t u r n e d 
to i t s " o p e n " p o s i t i o n . 

(9) The c o n d e n s a t e f l o w - c o n t r o l va lve s h a l l be f i t ted wi th an a d j u s t ­
ab le m e c h a n i c a l v a l v e - s t e m t r a v e l l i m i t e r . 

(10) T h e s h e l l - s i d e s e r v i c e - w a t e r l e v e l - c o n t r o l va lve s h a l l be a c t u a t e d 
by a p n e u m a t i c l e v e l - c o n t r o l s y s t e m so a s to k e e p the s h e l l - s i d e s e r v i c e 
w a t e r at an e s s e n t i a l l y c o n s t a n t l e v e l above the t u b e s . 

12. 3 D E C A Y - H E A T R E M O V A L SYSTEM S P E C I F I C A T I O N S 

The s p e c i f i c a t i o n s re la t ' lng to the d e c a y - h e a t r e m o v a l s y s t e m a r e a s fo l lows : 

(1) The d e c a y - h e a t r e m o v a l s y s t e m sha l l c o n s i s t of a s h e l l - a n d - t u b e 
h e a t e x c h a n g e r , a c e n t r i f u g a l p u m p , i n t e r c o n n e c t i n g p ip ing , and v a l v e s . 

(2) The d e c a y - h e a t r e m o v a l s y s t e m sha l l be i n t e r c o n n e c t e d with 
the p r i m a r y coo lan t s y s t e m so tha t h e a t f r o m p r i m a r y coo lan t c i r c u l a t e d by 
the d e c a y - h e a t - r e m o v a l - s y s t e m p u m p f r o m the r e a c t o r v e s s e l t h r o u g h the 
tube s ide of the d e c a y - h e a t - r e m o v a l - s y s t e m h e a t e x c h a n g e r m a y be t r a n s ­
f e r r e d to s e r v i c e 'ivater f lowing t h r o u g h the she l l s ide of the d e c a y - h e a t -
r e m o v a i - s y s t e m h e a t e x c h a n g e r . 

(3) The d e c a y - h e a t - r e m o v a l - s y s t e m h e a t e x c h a n g e r s h a l l be d e s i g n e d , 
f a b r i c a t e d , and t e s t e d in a c c o r d a n c e v/ith S e c . VIII of the ASME B o i l e r and 
P r e s s u r e V e s s e l Code for a t u b e - s i d e p r e s s u r e of 1250 p s i g and a s h e l l -
s ide p r e s s u r e of 1250 p s i g . 
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(4) The decay -hea t - r emova l - sy s t em heat exchanger shall be capable 
of t r ans fe r r ing heat from the p r i m a r y coolant to the she l l - s ide se rv ice 
water at the minimum ra te of 3, 000, 000 B tu /h r when p r i m a r y coolant en te rs 
the tube side at approximately 120 F at the approximate ra te of 300 gpm and 
when serv ice water en ters the shell side at approximately 90 F at the 
approximate ra te of 600 gpm. 

(5) The decay -hea t - r emova l - sys t em pump shall be rated at 300 gpm 
against a net developed head of 45 ft of wate r . 

(6) The decay -hea t - r emova l - sys t em pump shall be controled e l e c t r i ­
cally from the reac to r control console and from points inside the containment 
building. 

(7) It shall be possible to operate the d e c a y - h e a t - r e m o v a l - s y s t e m 
pump and its controls from either of t̂ wo independent sources of e lec t r ic 
power. 
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13. FUEL STORAGE 

13.1 SPECIFICATIONS GOVERNING THE STORAGE AND HANDLING OF 
FRESH FUEL 

The specifications governing the s torage and handling of fresh fuel a r e as 
follows: 

(1) F r e s h fuel elements shall be s tored in cabinets with hinged covers 
that can be locked. The cabinets shall be instal led in the containment build­
ing as shown in Dwg. 12D-08000. 

(2) It shall not be possible to assemble a cr i t ica l m a s s by placing 
fresh fuel elements in the f resh-fue l -e lement s torage rack in any number or 
a r r angemen t whatever . The f resh-fue l -e lement s torage rack shall hold 
fuel elements in fixed posi t ions . 

(3) The f resh-fue l -e lement s torage cabinets shall be used only for 
the s torage of fresh fuel e lements of the design specified in these Technical 
Specifications, clean dummy fuel e lements , fresh fuel center pins, clean 
poison pins , and the plast ic bags and desiccant bags n e c e s s a r y for moi s tu re 
control . 

(4) F r e s h fuel elements shall be moved "within the containment build­
ing ei ther by the building crane and a special fuel-element hoist device, or 
by the fuel - t ransfer equipment shown in Dwg. 12D-08000. 

13.2 SPECIFICATIONS GOVERNING THE STORAGE AND HANDLING 
OF IRRADIATED FUEL 

The specifications governing the s torage and handling of i r r ad ia ted fuel a r e 
as follows: 

(1) I r rad ia ted fuel elernents shall be s tored in the rack at the bottom 
of the fuel-element s torage well shown in Dwg. 12D-08000. 

(2) It shall not be possible to a s semble a c r i t i ca l m a s s by placing 
fresh or i r rad ia ted fuel e lements in the rack at the bottom of the fuel-element 
s torage well in any number or a r r angemen t whatever . The rack in the fuel-
element s torage well shall hold fuel e lements and other s tored components 
in fixed posi t ions . 

(3) The rack at the bottom of the fuel-element s torage well shall be 
used only for the s torage of i r rad ia ted fuel e lements , f resh fuel e lements , 
dummy fuel e lements , loaded and empty fuel-element cen te r -p in s torage 
cans , and the r e a c t o r - c o r e neutron source . 

(4) Water in the fuel element s torage well shall be cooled by a s t o r age -
well cooling sys tem consist ing of a full-flow fi l ter , a shel l -and-tube heat 
exchanger, a c irculat ing pump, portable deminera l ize r connections, i n t e r ­
connecting piping, and valves . 
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(5) The s torage-wel l cool ing-system heat exchanger shall be capable 
of t r ans fe r r ing heat from s torage-wel l water to se rv ice water at the min imum 
rate of 1, 000, 000 B tu /h r when s torage-wel l -water en ters the tube side at 
approximately 120 F at the approximate ra te of 100 gpm and serv ice water 
enters the shell side at approximately 90 F at the approximate ra te of 250 
gpm, 

(6) The s torage-wel l cool ing-system circulat ing pump shall be 
rated at 100 gpm against a net developed head of 105 ft of water , 

(7) A sys tem shall be provided for flooding the shield cavity above 
the reac tor vesse l and the fuel-element s torage well with demineral ized 
water . The depth of the water in the shield cavity and the fuel-element 
s torage well shall be maintained so as to l imit the radiation dose r a t e s 
to those permxitted by 10 CFR, P a r t 20. 
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14. ADMINISTRATIVE AND PROCEDURAL SAFEGUARDS 

14. 1 SPECIFICATIONS RELATING TO WRITTEN PROCEDURES 

The specifications re la t ing to wri t ten p rocedures a r e as follows: 

(1) The plant shall be unloaded, s ta r ted up, operated, maintained, 
tested, shut do^wn, and reloaded in accordance with approved detailed 
wri t ten procedures conforming to these Technical Specifications and to 
all applicable Fede ra l and State regula t ions . 

(2) Foreseeab le plant emergenc ies shall be dealt with in accordance 
with detailed wri t ten procedures conforming to these specifications and to 
all applicable Fede ra l and State regula t ions . 

(3) Unforeseeable plant emergencies shall be dealt with as the p r o ­
tection of the public, plant personnel , and proper ty necess i t a t e s ; in no c i r ­
cumstances shall the protect ion of the public, plant personnel and p roper ty 
be subordinated to the observance of wri t ten p r o c e d u r e s . 

(4) Each m e m b e r of the operating organization shall be famil iar 
with the wri t ten procedures for which he has par t ia l or complete r e s p o n s i ­
bility. 

(5) The operating organization shall conduct dr i l l s often enough to 
ensure their proficiency in emergency operat ions and thei r famil iar i ty with 
wri t ten p rocedures . 

(6) Detailed •written radiological-safety p rocedures conforming to 
Title 10 of the Code of Fede ra l Regulat ions, P a r t 20; Chapter 0524 of the 
AEC Manual; and NBS Handbooks 59 and 69 shall be enforced at all t i m e s . 

(7) All wri t ten procedures and all changes in wri t ten p rocedures 
shall be approved by the Chicago Operations Office of the USAEC. 

14.2 ADMINISTRATIVE RULES 

(1) At l eas t two pe r sons , one of whom shall be AEC l icensed to 
operate the Elk River Reactor , shall be in the r eac to r control room 
(a) whenever the reac tor is c r i t i ca l , (b) whenever reac to r conditions a r e 
changing so as to affect react ivi ty , or (c) whenever reac to r conaponents 
a r e being modified while one or more fuel e lements a r e in the r eac to r . 
At such t imes a reac to r shift superv isor , who shall be AEC l icensed to 
operate the r eac to r shall be p resen t at the plant. Such reac to r shift 
supervisor may be considered to be the AEC l icensed opera tor when he 
is in the control room. At all other t imes , the r eac to r control room shall 
be locked or attended by at l eas t one person, and the reac to r controls 
shall be locked. The plant shall be attended while r eac to r fuel is p resen t . 
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CHANGE SHEET 

July 1, 1963 

Following is a l i s t of the differences between the proposed RCPA Technical 
Specifications dated July 1, 1963 and Appendix "A" to DPRA-3 as revised 
F e b r u a r y 7, 1963. 

Page 1-1, P a r a . 1 Introduction 

Delete the f i rs t paragraph and inse r t the following: "This document 
sets forth the technical specifications that shall govern the design and 
operat ion of the Elk River Reactor plant . " 

Page 2-1 

Page 3-1 

Page 3-2 

Page 3-3 

Page 3-4 

Page 3-5, 

- no change 

- no change 

- no change 

- no change 

- no change 

Para, (c) 

Delete this pa ragraph and inse r t t h e following: 
"(c) E lec t r i ca l penet ra t ions , including the Micar ta p la tes , shall be tested 
by th« halide or hel ium detector method with a driving p r e s s u r e differential 
no l e s s than 0. 5 ps i , or by the soap bubble nrxethod with a driving dif­
ferent ial of no l e s s than 5 ps i . The resu l t s of this tes t shall be used as 
a guide in evaluating leakage. " 

Page 3-6 - no change 

Page 3-7 - no change 

Page 4-1 - no change 

Page 4 -2 , P a r a . 4. 2(3) 

Delete P a r a . 4.2(3) and in se r t the following: 
"The rated operating t empera tu re ?ind p r e s s u r e of the r eac to r vesse l 
shall be 564F and 1153 psig, respec t ive ly . " 

Page 4-3 - no change 



Page 4-4 - Delete all re fe rences to p r e s s u r e s in the two columns titled 
"Operating p r e s s u r e va r i a t ions" ind "Hydrostat ic tes t p r e s s u r e s " . 

Delete reference (1) and inse r t a new reference (1) as follows: 
"(1) P r e s s u r e variat ion expressed in percent of 1153 ps ig . " 

Delete the following sentence, "For the purpose of computing operat ing 
t ime as defined in this paragraph , all per iods of t ime during which 
the reac tor vesse l p r e s s u r e exceeds 250 psig shall be included. ", and 
inse r t in i ts place the following sentence, "for the purpose of computing 
operat ing t ime , r eco rds of the megawatt days produced in the r eac to r 
will be kept" . 

Page 4 - 5 , 4 . 4 Evapora tor Specifications 

Delete p a r a . (4) and inser t in its place the following: 
"(4) Each evaporator shall be capable of t r ans fe r r ing heat from the 
p r i m a r y coolant to the secondary coolant at the minimum rate of 
78, 300, 000 B tu /h r when sa tura ted s team at approximately 564 F 
en te rs the tube side at the approximate ra te of 126, 500 Ib /h r and 
when secondary - sys tem feedwater at approximately 486 F enters the 
shell side at the approximate ra te of 104, 000 Ib /h r . " 

Page 4-5 & 6, 4. 5 Subcooler Specifications 

Delete pa r a . (4) and inse r t in its place the following: 
"(4) Each subcooler shall be capable of t r ans fe r r ing heat from the 
p r i m a r y coolant to the secondary coolant at the minimum ra te of 
15, 500, 000 B tu /h r when condensate at approximately 564 F en te rs 
the tube side at the approximate ra te of 125, 000 Ib /h r and when second­
a r y - s y s t e m feedwater at approximately 350 F enters the shell side 
at the approximate ra te of 104, 000 I b / h r . " 

Page 4-7 , Sec. 4 . 8 P a r a (1) 

Delete 544 F and paren thes i s around 569F 

Page 4 -8 , P a r a (7) 

Delete 922 psig and p a r e n t h e s i s around 1153 ps ig . 

Page 4-9 - no change 

Page 5-1 - no change 

Page 5-2 - no change 

Page 5-3 - no change 

Page 5-4 - no change 



Change Sheet 

Page 6 - 1 , P a r a (1) third line - -

Delete the words "a 25 Mwe tu rb ine-genera to r se t " and inse r t the words 
"a turbine genera tor set having a 22 Mwe turbine name plate ra t ing" . 

Page 6 - 1 , P a r a (2) 

Delete this pa ragraph and add the following: 
"(2) The secondary coolant shall be light water and shall conform with 
the following r equ i r emen t s : 

maximum conductivity (in evaporator shell) . . . . 500 na ic romhos /cm 
naaximum chloride content 0.10 ppnn 
maximum chloride content (in evaporator shell) . . . . 0 .5 ppm 
maximum sil ica content 0.01 ppm 
maximum si l ica content (in evaporator shell) 3. 0 ppm 
maximum oxygen content 0. 1 c c / l i t e r 
nnaximum oxygen content (outlet of deaera t ing cond, tank) 0,005 c c / l i t e r 
maximum total solids content 0, 5 ppm 
maximum total solids content (in evapora tor shell) , . . . 250 ppm 
maximum hardness 0. 1 ppnn 
approxinnate pH , 9-0 

Page 6-2 - no change 

Page 6-3 , P a r a (5) and (6) 

Delete pa ragraphs (5) and (6) and inse r t the following: 
"(5) Maximum design and operating p r e s s u r e s and maximum rel ief-valve 
settings at various points in the secondary coolant sys tem shall be as 
follows: 

maximum p r e s s u r e , psig 
• • P H . f W I I I H f l l M I I W I p i l — • I I I I M . ^ I T ^ ^ f ^ f l I »IH II I 11 I l l II " 

design operating re l ief-valve setting 

evaporator outlet 1000 910 9 75 
superh-eater outlet 975 863 900 
turbine inlet 900 850 960 
subcooler inlet 1000 923 None 

"(6) Maximum design and normal operating t empe ra tu r e s at var ious 
points in the secondary coolant sys tem shall be as follows; 

nnaximunn t empera tu re , °F 
design operating 

evaporator outlet 575 536 
superhea ter outlet 905 905 
turbine inlet 900 900 
subcooler inlet 575 350 



Change sheet 

Page 6-3 , P a r a (7) 

Change the minimum operat ing t empera tu re at the she l l - s ide inlet of 
each subcooler from 300 to 70. 

Page 6-4 - no change 

Page 7-1 - no change 

Page 7-2 - no change 

Page 7-3 - no change 

Page 7-4 - no change 

Page 8 -1 , P a r a (2) 

Change the Maximum Reactivi ty Worth of one control rod from 0.035 
to 0 .045. 

Page 8 -1 , P a r a (5) 

Delete this paragraph and inse r t in its place the following: 
"(5) The ra te at which react ivi ty may be increased by movement of 
control rods shall be l imited by adminis t ra t ive control so as not to 
exceed 0. 001 /sec in any core with Keff g rea t e r than 0. 98. The nnaxi-
mum capability of the control sys tem in any core with Keff g rea te r 
than 0. 98 shall not exceed 0. 002 / sec . 

Page 8-2 - no change 

Page 8-3 - no change 

Page 8-4, P a r a (6) 

Last line - - delete the words "all rods i n s e r t " and inse r t the words 
"all shim rods i n s e r t " . 

Page 8-5 - no change 

Page 8-6 - no change 

Page 8-7, Sec. 8.2 

Delete the tabulation for N-1 through N-9 and inse r t the following 
tabulation in i ts p lace . 
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channel 
des ig­
nation 

N - 1 
N - 2 
N - 3 
N - 4 
N - 5 
N - 6 
N - 7 
N-8 
N-9 

channel 
type _ 

s tar tup 
s tar tup 
log-n St period 
log-n 8t period 
l inear power 
l inear power 
level safety 
level safety 
level safety 

approximate 
power- level 

range 

0. 006 w-600 w 
0.006 w-6000 w 
60 w-180 Mw 
60 w-180 Mw 
6 w-90 Mw 
6 w-90 Mw 
600 kw-90 Mw 
600 kw-90 Mw 
600 kw-90 Mw 

detector 
type 

proport ional counter 
proport ional counter 
comp. ion. chamber 
comp. ion. chamber 
comp. ion. chamber 
comp, ion. chamiber 
uncomp. ion. chamber 
uncomp. ion. chamber 
uncomp. ion. channber 

detector 
sensi t ivi ty 

15 (counts / sec ) /nv 
15 (counts / sec ) /nv 
4 .0 X 10"^'*amp/nv 
4. 0 X lO'^ '^amp/nv 
4. 0 X lO'^ '^amp/nv 
4, 0 X 10-14amp/nv 
4 .4 X 10" amp/nv 
4 .4 X 10" arap/nv 
4 .4 X 1 0 " ^ a m p / n v 

Page 8-8, P a r a (5) 

Delete this pa ragraph and inse r t in its place the following paragraph : 
"(5) Channel N^5 shall actuate a control room a l a r m whenever it senses 
a r eac to r power level l e ss than 5 percent or g rea te r than 110 percent 
of its power range sett ing, and shall actuate a control room a l a r m 
and initiate an a l l - rod s c r a m signal whenever it senses a r eac to r power 
level exceeding 125 percent of its power - range sett ing. " 

Page 8-8, P a r a (6) 

Delete this pa ragraph and inse r t in its place the following paragraph: 
"(6) Channel N-6 shall actuate a con t ro l - room a l a r m whenever it senses 
a r eac to r power level l e ss than 5 percent or g rea te r than 110 percen t 
of its power range sett ing, and shall actuate a control room a l a r m and 
init iate an a l l - rod s c r a m signal whenever it senses a r eac to r power 
level exceeding 125 percent of its power - range set t ing. " 

Page 8-8, P a r a (11) 

Add the following paragraph: 
"(11) C i rcu i t ry associa ted with the signal outputs of Channel N-5 and 
N-6 shall be a r ranged so that a two-posit ion key-opera ted switch will 
de termine whether an a l l - rod s c r a m signal will be initiated whenever 
ei ther (or both) of the two channels senses a power level g rea te r than 
125 percent of the power range se t t ing ." 

Page 8-9, Sec 8. 3. 3 

Change the words "obtaining the revoking" to "obtaining or revoking". 

Page 8-10, Sec 8. 3.5 

P a r a (2) - - change the dimensions "1 ft to 3. 7 ft" to read "5 ft-4 in. ". 
P a r a (4) - - change 975 psig (1195 psig) to read 1195 psig. 
P a r a (6) - - delete 650 psig (880 psig) and add 880 psig. 
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Page 8-11 - no change 

Page 8-12 - Add the following item: 

(74) AC-DC Trouble on MG Set 

Page 8-13, Sec 8 .4 .3 , Para (1) and (2) 

Change references to "Reactor Shift Supervisor" to read "reactor shift 
supervisor" 

Page 8-14 

Change all references to "Reactor Shift Supervisor" to read "reactor 
shift supervisor". 

Page 8-15, Para (5), line 3 --

Change the words "125-v battery kept floating" to read "125-v battery 
bank kept floating". 

Page 8-16 - no change 

Page 9-1, Sec 9. 1 

Para (1), line 3 -- change "beta-gamma activity" to read "beta activity". 

Para (3), line 1 St 2 -- change "beta-gamma activity" to read "beta 
activity". 

Para (3), line 3 -- delete "5 x 10"^ to 5 x 10"^ microcur i / sec" and 
insert in its place "7 x 10"° to 7 x lO"'̂  microcurie/sec when a back­
ground of 20 cpm exists, and when using Tl204 as a standard". 

Para (4), line 1 &: 2 -- change "beta-gamma activity" to read "gamma 
activity". 

Para (4), line 3 -- delete "30 to 3 x 10^ microcur ie /sec" and insert 
in its place "9 x lO''^ to 7 x lO'̂  microcurie/sec when a background of 
250 cpm exists, and when using Ar^^ as a standard". 

Para (5), line 4 -- delete the fourth line and insert in its place "range 
from 7 X 10" to 1. 7 x 10' microcurie/sec when a background of 20 
cpm exists and when using Tl^^^ as a standard". 

Para (6), line 1 -- change "beta-gamma activity" to read "beta activity". 

Para (6), line 4 -- delete line ionr and insert in its place "of 2. 5 
microcurie/sec or less . 
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Page 9 -1 , Sec 9. 1 

P a r a (7), line 1 - - change "be ta -gamma activity to read "gamma activity ' 
line 3 - - change 600 to read 1680. 
line 4 - - after " c u r i e s / s e c . " add the words "or l e s s " . 

P a r a (8), line 4 - - change the fourth line to read "2. 5 m i c r o c u r i e / s e c 
or l e s s " . 

Page 9-2, 9. 1 

P a r a (13) - - change 60 to read 1680; change 600 to read 16,800; change 
5 X 10" to read 2. 5 and change 5 x 10" to read 2. 5. 

P a r a (14) - - delete this pa ragraph in its ent i re ty . 

Page 9-2, Sec 9- 2 

After pa ragraph (3) add the following paragraph from page 9-2-A: 
"(4) The f iss ion-product monitor shall genera te a h igh-radia t ion a l a r m 

signal whenever its associa ted devices and c i rcu i t ry indicate a gross 
counting ra te corresponding to a gamma activity level of 40 cpm above 
the normal background in the absence of fission products . " 

Page 9-2-A - Delete this page 

Page 9-3 - no change 

Page 9-4, Sec 9-4 

P a r a (3) - - delete line two and inse r t in its place "concentrat ions that 
exceed 5 x 10"° m i c r o c u r i e / c c when a background of 250 cpm exists 
and when using Zn as a s tandard. " 
P a r a (4) - - change 2 x 10"^ to read 2 x 10" 

page 9-5 
P a r a (3) - - change las t line to read "borne gamma activity levels of 
5 x 10"° m i c r o c u r i e / c c when a background of 250 cpm exis ts and when 
using Zn"^ as a s tandard. " 

Page 9-6 

P a r a (4) - - change las t line to read "exceed 1 x 10" m i c r o c u r i e / c c 
when a background of 25 cpm exists and when using T l ^ as a s tandard. 
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Page 9-6, 

P a r a (5) - - change "beta-act iv i ty" to read "be ta -gamma act ivi ty". After 
" m i c r o c u r i e / c c " in the las t l ine, add the words "when a background of 
25 cpm exists and when using Tl as a s tandard. ". 

P a r a (6) - - change 3 x 10-10 to read 3 x 10"9. 

Page 9-7 

P a r a (4), l as t line - - add the words "or l e s s " . 

Page 10-1 - no change 

Page 10-2 

P a r a (9), las t line - - add the words "or to a tank t ruck connection". 

P a r a (11) - - delete the las t sentence beginning on line 10. 

Page 10-3 - no change 

Page 11-1 - no change 

Page 11-2 - no change 

Page 11-3 - no change 

Page 12-1 

P a r a (1) - - delete this paragraph and inse r t in its place the following new 
paragraph: 
"(1) The r e a c t o r - c o r e emergency-cool ing spray ring shall be capable 
of spraying water over the top of the core through 12 spray nozzles in 
a pa t te rn de termined on the bas i s of the cooling-water requ i rements of 
each par t of the core in a manner so that the cladding of not more than 
8. 62% of the fuel rods would mel t in the event of a loss-of-coolant type 
accident . During fuel rotation or c r i t ica l test ing at a tmospher ic p r e s s u r e , 
a r e a c t o r - c o r e emergency-cool ing spray ring having 24 nozzles may be 
instal led in lieu of the above descr ibed spray r ing. At other t ime, when 
either spray ring is not installed, the control rods shall be fully in­
ser ted and the reac tor water level maintained above the reac tor water 
low-level a l a r m point. This spray ring shall be capable of spraying 
water over the top of the core through 24 spray nozzles in a manner so 
that the cladding of not m o r e than 8. 62% of the fuel rods would mel t 
in the event of a loss-of-coolant type accident . " 

P a r a (2) - - delete this paragraph in its ent i re ty . 

P a r a (3) & (4) - - change paragraph (3) to (2) and (4) to (3). 
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Page 12-2 

P a r a (5) through (8) - - change P a r a (5) to (4), (6) to (5), (7) to (6) 
and (8) to (7). 

P a r a (9) - - change (9) to (8) and delete the words "Regard less of its 
mode of operat ion". 

Page 12-3 

P a r a (7) - - delete all paren thes i s and the following number s : 
168, 500,000 B t u / h r , 536 F , 258, 000 Ib /h r and 149, 000 Ib /h r . 

Page 12-4 

P a r a (6), l as t line - - change "a point" to read "points" . 

Page 13-1 - no change 

Page 13-2 - no change 

Page 14-1 , Sec 14. 1 

P a r a (1) - - change the word "loaded" to "unloaded" and the word 
"unloaded" to "re loaded". 

P a r a (4) and (5) - - change the word "staff" to read "organizat ion". 

P a r a (7) - - delete this paragraph and inse r t the following paragraph: 
"(7) All wri t ten procedures and all changes in wri t ten procedures shall 
be approved by the Chicago Operations Office of the USAEC. " 

Page 14-1 , Sec 14. 2 

Delete paragraph (1) and inse r t t h e following paragraph: 
'{!) At l eas t two pe r sons , one of whom shall be AEC l icensed to operate 
the Elk River Reactor , shall be in the reac tor control room (a) when­
ever the reac tor is c r i t ica l , (b) whenever r eac to r conditions a r e chang­
ing so as to affect react ivi ty, or (c) whenever reac to r components a r e 
being modified while one or m o r e fuel e lements a r e in the r eac to r . 
At such t imes a reac to r shift superv isor , who shall be AEC l icensed 
to operate the reac tor shall be p resen t at the plant. Such reac to r 
shift supervisor may be considered to be the AEC l icensed operator 
when he is in the control room. At all other t imes , the r eac to r control 
roonn shall be locked or attended by at l eas t one person , and the 
reac tor controls shall be locked. The plant shall be attended while 
reac to r fuel is p resen t . " 
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Page 14-2 

Change all re fe rences to "Reactor Shift Superv isor" to read " r eac to r 
shift supe rv i so r " . 

P a r a (10) - - change "650 psig (870 ps ig)" to read "650 ps ig" and change 
"975 psig (1195 psig) to read "1195 ps ig" . 

Page 14-3 - no change 

Page 14-4 

Change all re fe rences to "Reactor Shift Superv i sor" to read " reac to r 
shift supe rv i so r" . 

P a r a (22) - - delete this pa ragraph and inse r t in its place the following: 
"(22) All modifications in facility design shall be approved by the Chicag 
Operations Office of the U. S. Atomic Energy Comnnission. " 

P a r a (23) - - delete this pa ragraph and in se r t in its place the following: 
"(23) All changes in operating organization shall be approved by the 
Chicago Operations Office of the U. S. Atomic Energy Commiss ion . " 

P a r a (26), line 2 - - change "Operations Supervisor or the Pro jec t 
Manager" to read " reac to r shift supe rv i so r" . 

P a r a (26), line 4 - - change "Operations Superv i sor" to read "Nuclear 
Plant Manager" and delete the words "and with the a s s i s t ance of a 
Reactor Phys ic i s t " . 

Page 14-5 

P a r a (27) - - delete this paragraph in its ent i re ty . 

P a r a (28) - - change to pa ragraph (27) 

P a r a (29) - - change to paragraph (28) 

P a r a (c) - - after the words " t r ip l e v e l s " in se r t the words "on Channels 
N-5 and N - 6 " . 

After i tem (c), add the following new i tem: 
"(d) The key-opera ted switch specified in Sec 8. 3. 1(11) shall be 
positioned so that an a l l - rod s c r a m signal is generated whenever ei ther 
one of Channels N-5 or N-6 senses a r eac to r power level g rea te r than 
125 percent of power range setting while the r eac to r power is l e ss 
than 3 Mw. " 

P a r a (30) - - change to paragraph (29) 

-10-
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Page 14-6 

P a r a (14), I tem (b) - - delete this i tem and inse r t the following i tem in 
its place: 
"(b) borescopic examination of the 10 inch nozzles , d i rec t examination 
of the weld-over lay cladding at the vesse l shell flange and the top head 
flange; and". 

Page 14-7 - no change 

Page 14-8, Sec 14.4 

Delete Sec 14.4 in its ent i rety, including paragraphs (1) and (2) on page 
14-8, and paragraphs (3) through (10) on pages 14-9, 14-10 and 14-11 . 

Reference Page : 

Reference 1 - change to read: 
" 1 . Final Hazards Repor t for the Elk River Reactor at Elk River , 
Minnesota, A l l i s -Cha lmer s Manufacturing Company, Washington D. C , 
July 8, i960, as revised November 15, 1962. 

Reference 9 - Delete this reference in its ent i re ty . 

- 1 1 -



(2) No person shall enter the r eac to r control room whenever the r eac to r 
core contains one or m o r e fuel e lements , except with the pe rmiss ion of the 
reac tor shift superv i sor . 

(3) Keys for all r eac to r -p lan t bypass switches shall be available only 
to the reac tor shift superv isor , and shall be used only under the di rect 
supervision of the reac tor shift superv i sor . Keys to other control devices 
shall be available to the operating personnel only on the authori ty of the reac tor 
shift superv i sor . 

(4) All r eac to r -p lan t valves that a r e locked in position shall not be 
operated except upon order of the reac tor shift superv i sor . 

(5) At leas t one nuclear ins t rumentat ion channel shall be sensing and 
indicating the reac to r neutron flux whenever the r eac to r core contains one or 
more fuel e lements . 

(6) The mechanical inter lock between the containment-bui lding personnel 
a i r lock doors may be disabled only when none of the containnaent integri ty 
provisions specified in Sec. 3.6 a r e requi red . 

(7) Upon the occur rence of abnormal behavior of the r eac to r , including 
its controls and safety sys t ems , action shall be taken promptly to secure the 
safety of the plant (including, if neces sa ry , shutting down the reac tor ) and to 
determine and el iminate the cause of the abnormal behavior . 

(8) The containment-building s p r a y - s y s t e m moto r -ope ra t ed valve shall 
be manually operated only (a) for test ing in accordance with Specification 3.4(4) 
or (b) upon d i rec t order from the reac tor shift superv i so r . 

(9) The 12 fuel e lements immediate ly adjacent to any control rod shall 
be removed from the core before that control rod is removed. The fuel-element 
positions from which the 12 fuel elements were removed shall r emain empty 
of fuel e lements until the control rod is r e - ins ta l l ed or replaced. 

(10) The cont ro l - rod actuating sys tem shall not be placed in its au tomat i c 
mode of operation except when the p r i m a r y - c o o l a n t - s y s t e m p r e s s u r e is g rea t e r 
than 650 psig and less than 1195 psig. 

(11) The boric-acid injection valves and the bor i c -ac id - in jec t ion - sys tem 
leakoff valve shall be operated only upon di rec t o rder from the r eac to r shift 
superv i sor . 
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(12) Whenever the containment-building vent-duct butterfly dampers a r e 
open, the stack monitor shall be operating, except during per iods of moni tor 
maintenance or repa i r not exceeding 24 h r , at which t ime ei ther the immedia te 
par t icula te or the immediate gaseous be t a -gamma activity detector mus t be 
operating and capable of actuating the containment building ventilation duct 
damper closing m e c h a n i s m s . 

(13) Whenever the recombiner condenser is receiving gases from the 
p r i m a r y sys tem and venting noncondensable gases to the stack, the f iss ion-
product monitor shall be operating, except during per iods of moni tor m a i n t e ­
nance or repa i r not exceeding 24 h r . During any such period of maintenance or 
r epa i r , the three detec tors of the stack monitor mus t be operat ional . 

(14) All containment-building a r ea moni tors shall be operated whenever 
i r rad ia ted fuel e lements a r e in the building or whenever the r e a c t o r - c o r e 
neutron source is in the building, except those shut down briefly for ma in t e ­
nance or r epa i r . Adequate spare pa r t s shall be on hand to allow r epa i r s to 
be made prompt ly . Whenever one or m o r e of the a r ea moni tors a r e shut 
down, portable radiat ion detection ins t ruments shall be employed by all p e r s o n ­
nel entering the a r ea or a r e a s usually monitored by the shut-down a r ea monitor 
or mon i to r s , 

(15) Whenever water is flowing from the containment building through 
the service-w^ater r e tu rn header , the sewer monitor shall be operating, except 
during per iods of monitor maintenance or r epa i r not exceeding 24 h r . A grab 
sample shall be taken every 8 hr during any such maintenance or repa i r per iod. 

(16) Whenever the main turbine condensate pumps a r e circulat ing con­
densate from secondary s team generated in the evapora to rs , the secondary-
sys tem water monitor shall be operating, except during per iods of monitor 
maintenance or r epa i r not exceeding 24 h r . During any such maintenance or 
repa i r period, the turbine a i r - e j ec to r monitor shall be operable . 

(17) The containment-building plant par t icula te moni tor shall be operated 
whenever i r rad ia ted fuel elements a r e in the building or whenever the r e a c t o r -
core neutron source is in the building, except during per iods of monitor ma in t e ­
nance or r epa i r not exceeding 24 h r . During any such maintenance or r epa i r 
period, the stack par t icula te moni tors shall be operable . Continuous samples 
shall be taken with a portable filter a i r s ample r . The f i l ters shall be changed 
every 8 h r . 

(18) The turbine a i r - e j ec to r monitor shall be operated whenever the 
turbine a i r ejector is operating and secondary s team generated in the evapo­
r a t o r s is pass ing through the turbine inlet valve, except during per iods of 
monitor maintenance or r epa i r not exceeding 24 h r . During any such ma in t e ­
nance or r epa i r period, the secondary-sys tem water moni tor shall be operable . 
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(19) The control switches for the reac tor - feedwater makeup admiss ion 
valve, the makeup-col lect ing- tank fill valve, the reac tor sp ray - r ing high-
p r e s s u r e deminera l ized-wate r admiss ion valve, and the reac tor sp r ay - r i ng 
low-p re s su re deminera l ized-water admiss ion valve shall be in their "automat ic ' 
positions whenever the reac tor core contains one or m o r e fuel e lements , except 
when they a r e being operated upon order of the reac tor shift supervisor or 
when their associa ted valves a r e being serviced or r epa i red . 

(20) The va lve -s tem t ravel l imi te r of the emergency-and- t e s t - condense r 
condensate flow-control valve shall be positioned to l imit t rave l betw^een the 
fully closed position and the half-open position, except during the t e s t s to be 
made as par t of initial s tar tup and test ing p r o g r a m for which a g rea te r opening 
is specified, and except during reac tor plant cool-down when the p r i m a r y 
coolant t empera tu re is below 325 F and all control rods a r e within 1/2-in. 
of their fully inser ted posi t ions. 

(21) The number of fuel e lements of the r eac to r site but not in the 
fresh fuel-element s torage cabinets , the fresh-fuel element shipping conta iners , 
the i r rad ia ted fuel-element s torage rack, the i r rad ia ted fuel-element shipping 
cask, or the r eac to r core shall not exceed eight. 

(22) All modifications in facility design shall be approved by the Chicago 
Operations Office of the U. S. Atomic Energy Commiss ion . 

(23) All changes in operating organization shall be approved by the 
Chicago Operations Office of the U. S. Atomic Energy Commiss ion . 

(24) Should it be suspected that any automatic closing of the containment-
building vent i la t ion-sys tem valves was caused by a f iss ion-product r e l e a se 
from the r eac to r , the reac tor shall be shut down, and unless it has been de t e r ­
mined that the automatic closing was not caused by a f iss ion-product r e l e a se 
from the r eac to r , the r eac to r shall not be operated, except for further inves t i ­
gation of the cause of the c losure , until the fuel elenaents have been inspected 
for defects . ' 

(25) Maintenance operations on the p r i m a r y sys tem, r eac to r components, 
or emergency sys tems while fuel is in the r eac to r shall be conducted under the 
supervis ion of the r eac to r shift superv i sor . Maintenance involving the opening 
of sys tems containing radioact ive ma te r i a l s shall be conducted under the 
survei l lance of a Health Phys ics Representa t ive , 

(26) Reactor t es t s involving the bypassing of inter locks shall be authorize 
by the reac tor shift superv i sor . Reactor t es t s involving the m e a s u r e m e n t of 
nuclear p a r a m e t e r s of the reac tor core shall be conducted on the authori ty of 
the Nuclear Plant Manager . 
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(27) In the course of all operations in which the react ivi ty of the r eac to r 
core may vary, a minimum of two neutron detectors shall indicate (a) a count 
ra te of at l eas t 2 coun ts / sec and (b) a count ra te of at l eas t twice the level of 
ins t rument noise , 

(28) The following conditions shall obtain in r eac to r s tar tup operat ions: 

(a) all nuclear ins t rumentat ion (Channels N-1 through N-9) shall 
be operative when the s tar tup is initiated; 

(b) the key-opera ted switch specified in Sec, 8. 3. 1(10) shall be 
positioned so that an a l l - rod s c r a m signal will be generated whenever any one 
of Channels N-7 , N-8 , and N-9 senses a r eac to r power level g rea te r than 125% 
of the r eac to r full-power level while r eac to r power is l e s s than 3 Mw; and 

(c) neutron-flux s c r a m t r ip levels on Channels N-5 and N-6 shall 
be depressed during s tar tup and operation at low reac to r power. 

(d) The key-opera ted switch specified in Sec. 8. 3. 1(11) shall be 
positioned so that an a l l - rod s c r a m signal is generated whenever either one 
of Channels N-5 or N-6 senses a r eac to r power level g rea te r than 125 percent 
of power range setting while the reac tor pov^er is l e s s than 3Mw .̂ 

(29) At l eas t two of Channels N-7 , N-8 , and N-9 shall be operat ive during 
generation of e lec t r ic power. During any operation in which one of these 
channels is inoperat ive, the s c r a m se lec tor switch shall be positioned so that 

a s c r am signal from either operat ive channel will cause a s c r a m . 

14. 3 SPECIFICATIONS RELATING TO TESTS AND MEASUREMENTS 

The specifications re la t ing to various tes t s and m e a s u r e m e n t s a r e as follow^s: 
(1) Rod drop tes t s shall be conducted before approaching cr i t ica l i ty 

during each cold s tar tup, and the t ime required for each control rod to fall 
from its fully withdrawn position to within 1/2-in. of its fully inser ted 
position shall be m e a s u r e d . Rod drop tes ts will not be requi red more often 
than once a month unless the r eac to r vesse l head has been removed or m a i n t e -
mance work performed on the cont ro l - rod dr ive m e c h a n i s m s . 

(2) Whenever the reac tor core contains one or m o r e fuel e lements , the 
rad ia t ion-moni tor ing-sys tem moni tors shall be checked for p roper operat ion 
with their internal self-checking devices at leas t once a day. 

(3) Whenever the reac tor core contains one or m o r e fuel e lements , the 
rad ia t ion-moni tor ing-sys tem moni tors shall be tes ted for proper operation 
with a cal ibrat ion s tandard or independent samples at l eas t once a week. 

(4) Each portable radiation detector shall be tes ted for p roper operation 
and cal ibrat ion every two months . 
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(5) The b o r i c - a c i d in jec t ion v a l v e s and the b o r i c - a c i d s y s t e m leakoff 
va lve sha l l be t e s t e d for p r o p e r o p e r a t i o n f r o m the r e a c t o r c o n t r o l r o o m and 
f r o m the d e c o n t a m i n a t i o n r o o m at l e a s t once a y e a r . 

(6) The a u t o m a t i c t r a n s f e r swi t ch t h a t c o n n e c t s the 10-kva t r a n s f o r m e r 
to the f a i l u r e - f r e e b u s if the m o t o r - g e n e r a t o r fa i l s ( s ee S e c . 8. 5) s h a l l be t e s t e d 
for p r o p e r o p e r a t i o n (when the r e a c t o r i s shut doAvn) a t l e a s t once e v e r y t h r e e 
m o n t h s . 

(7) The a u t o m a t i c t r a n s f e r sw^itch tha t c o n n e c t s the e m e r g e n c y l i gh t ing 
load to the 125-v d - c d i s t r i b u t i o n bus if the 1 2 0 - v / 2 0 8 - v bus i s d e - e n e r g i z e d 
sha l l be t e s t e d for p r o p e r o p e r a t i o n a t l e a s t once e v e r y t h r e e m o n t h s . The 
50 -kw g e n e r a t o r sha l l be s t a r t e d a t l e a s t once a w e e k . 

(8) T h e c o n t a i n m e n t - b u i l d i n g v e n t i l a t i o n - d u c t - d a m p e r a u t o m a t i c -
c l o s u r e c i r c u i t s h a l l be t e s t e d for p r o p e r o p e r a t i o n at l e a s t once v e r y t h r e e 
m o n t h s . 

(9) The r e a c t o r - c o r e e m e r g e n c y coo l ing s y s t e m a u t o m a t i c a l l y o p e r a t e d 
v a l v e s and t h e i r a s s o c i a t e d d e v i c e s s h a l l be t e s t e d for p r o p e r o p e r a t i o n (when 
the r e a c t o r i s shu t dow^n) a p p r o x i m a t e l y once a y e a r . 

(10) E a c h f o u r - r o d s c r a m c i r c u i t sha l l be t e s t e d for p r o p e r o p e r a t i o n 
b e f o r e e a c h a p p r o a c h to c r i t i c a l i t y t ha t fo l lows a shu tdown p e r i o d m o r e than 
24 h r l ong . 

(11) E a c h a l l - r o d s c r a m c i r c u i t s h a l l be t e s t e d for p r o p e r o p e r a t i o n b e f o r e 
e a c h a p p r o a c h to c r i t i c a l i t y t ha t fol lows a shu tdown p e r i o d m o r e than 15 m i n long . 

(12) The p r i m a r y - c o o l a n t - s y s t e m p ip ing s h a l l be t e s t e d h y d r o s t a t i c a l l y a t 
1375 p s i g w h e n e v e r a new p e n e t r a t i o n is m a d e or an old p e n e t r a t i o n i s p lugged , 
and a t 1250 p s i g w h e n e v e r o the r m i n o r r e p a i r s a r e m a d e . 

(13) The r e a c t o r v e s s e l sha l l be t e s t e d h y d r o s t a t i c a l l y a t 1375 p s i g 
w h e n e v e r a new p e n e t r a t i o n is m a d e o r an old p e n e t r a t i o n is p lugged , and a t 
1250 p s i g a f t e r any g a s k e t e d jo in t h a s b e e n opened and r e - s e a l e d . Al l h y d r o ­
s t a t i c t e s t s sha l l be p e r f o r m e d wi th the v e s s e l a t a t e m p e r a t u r e no l o w e r t han 
the n i l - d u c t i l i t y t r a n s i t i o n t e m p e r a t u r e s spec i f i ed in S e c . 4 . 8 ( 2 ) . 

(14) The r e a c t o r v e s s e l sha l l be i n s p e c t e d a p p r o x i m a t e l y e v e r y fu l l -
p o w e r y e a r of o p e r a t i o n to d e t e r m i n e i t s s t r u c t u r a l a d e q u a c y u n d e r o p e r a t i n g 
c o n d i t i o n s . The i n s p e c t i o n s h a l l i nc lude a t l e a s t the f o l l o w i n g : 

(a) b o r e s c o p i c e x a m i n a t i o n of the w e l d - o v e r l a y c l a d d i n g of the 8- in . 
and 16- in . n o z z l e s (The a r e a e x a m i n e d s h a l l i nc lude the i n s i d e s u r f a c e of e a c h 
n o z z l e for an a x i a l d i s t a n c e of a p p r o x i m a t e l y 6 in . and the w e l d - o v e r l a y c l add ing 
of the v e s s e l she l l s u r r o u n d i n g e a c h n o z z l e wi th in a d i s t a n c e of a p p r o x i m a t e l y 
twice the n o z z l e wa l l t h i c k n e s s a s m e a s u r e d f r o m the i n s i d e edge of the n o z z l e ) ; 

(b) b o r e s c o p i c e x a m i n a t i o n of the 1 0 - i n . n o z z l e s , d i r e c t e x a m i ­
na t ion of the w e l d - o v e r l a y c l add ing a t t h e v e s s e l she l l f lange and the top h e a d 
f lange; and 
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(c) d i r e c t e x a m i n a t i o n of the w e l d - o v e r l a y c l add ing a t the i n s i d e 
edges of the 12 - in . n o z z l e s . 

All s u r f a c e s to be i n s p e c t e d sha l l f i r s t be c l e a n e d to r e m o v e any d e p o s i t s bu i l t 
up d u r i n g r e a c t o r o p e r a t i o n . Any u n u s u a l cond i t ions d e t e c t e d d u r i n g the i n t e r n a l 
e x a m i n a t i o n s h a l l be no ted and r e c o r d e d for c o m p a r i s o n wi th o r i g i n a l cond i t i ons 
and with fol lowing i n s p e c t i o n s and to p e r m i t e v a l u a t i o n of any o b s e r v e d d e f e c t s . 

(15) V e s s e l - m a t e r i a l s p e c i m e n s sha l l be p e r i o d i c a l l y r e m o v e d f r o m the 
r e a c t o r v e s s e l to d e t e r m i n e the shift in t h e i r n i l - d u c t i l i t y t r a n s i t i o n (NDT) t e m p e r ­
a t u r e . V e s s e l - m a t e r i a l s p e c i m e n s sha l l i nc lude s a m p l e s of the fol lowing c a r b o n 
s t e e l s u s e d in f a b r i c a t i n g the v e s s e l s h e l l , n o z z l e s , and f l a n g e s : A S T M - A - 3 0 2 
G r a d e B , and A S T M - A - 1 0 5 G r a d e I I . 

F o r t y c a p s u l e s s h a l l be m o u n t e d a r o u n d the i n n e r p e r i p h e r y of the t h e r m a l 
sh ie ld , c e n t e r e d on the ax i a l m i d p l a n e of the c o r e . T h i r t y - t w o of t h e 40 c a p ­
s u l e s sha l l con t a in s a m p l e s of A S T M - A - 3 0 2 G r a d e B c a r b o n s t e e l , of which 20 
c a p s u l e s sha l l e a c h con ta in 10 C h a r p y - V - n o t c h s a m p l e s and the o t h e r c a p s u l e s 
sha l l e a c h con ta in one s t a n d a r d t e n s i l e s p e c i m e n and s ix m i n i a t u r e t e n s i l e 
s p e c i m e n s . E a c h of the o the r e ight c a p s u l e s s h a l l con t a in 16 s a m p l e s of A S T M - A -
105 G r a d e II c a r b o n s t e e l , of which 10 sha l l be C h a r p y - V - n o t c h i m p a c t s p e c i m e n s 
and s ix s h a l l be m i n i a t u r e t e n s i l e s p e c i m e n s . 

S p e c i m e n s of A S T M - A - 3 0 2 G r a d e B c a r b o n s t e e l s h a l l be t e s t e d to d e t e r m i n e 
the n o r m a l ( u n i r r a d i a t e d ) p r o p e r t i e s of the m a t e r i a l . T h e s e s p e c i m e n s s h a l l be 
m a d e f r o m a m a t e r i a l whose c h e m i c a l and p h y s i c a l p r o p e r t i e s and h e a t t r e a t m e n t 
a r e s i m i l a r to t h o s e of the v e s s e l m a t e r i a l . 

I r r a d i a t e d c a p s u l e s con t a in ing A S T M - A - 1 0 5 G r a d e II and A S T M - A - 3 0 2 G r a d e B 
m a t e r i a l s h a l l be r e m o v e d f r o m the v e s s e l and d i s a s s e m b l e d in a c c o r d a n c e wi th 
the fol lowing s c h e d u l e : 

(a) The f i r s t i m p a c t and t e n s i l e s p e c i m e n c a p s u l e sha l l be r e m o v e d 
a f t e r one f u l l - p o w e r y e a r or a p p r o x i m a t e l y 2 x 10^ t h e r m a l mega^wat t -days of 
o p e r a t i o n . 

(b) The r e m a i n i n g i m p a c t and t e n s i l e s p e c i m e n c a p s u l e s s h a l l be 
r e m o v e d one a t a t i m e , c o i n c i d e n t wi th p l an t shu tdown, o r a t s o m e c o n v e n i e n t 
p e r i o d a p p r o x i m a t i n g 2 x 10 t h e r m a l m e g a w a t t - d a y s of o p e r a t i o n . 

After c a p s u l e r e m o v a l and d i s a s s e m b l y , the i n t e g r a t e d n e u t r o n dose s h a l l be 
d e t e r m i n e d by r a d i o a c t i v i t y d e t e c t i o n of the flux w i r e s t a k e n f r o m the c a p s u l e . 
The f l u x - w i r e da ta sha l l b e u s e d to c o n f i r m the c a l c u l a t e d d o s a g e r a t e s . The 
r e m o v a l f r e q u e n c y sha l l be mod i f i ed if t he m e a s u r e d o s a g e does not a g r e e wi th 
the c a l c u l a t e d d o s a g e . 
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C h a r p y t e s t s sha l l be p e r f o r m e d on the i m p a c t s p e c i m e n s to e s t a b l i s h NDT 
t e m p e r a t u r e c o r r e l a t i o n s . The y ie ld poin t , t e n s i l e s t r e n g t h and e longa t ion 
sha l l be d e t e r m i n e d f r o m the t e n s i l e s p e c i m e n t s . 

(16) The f l o w - c o n t r o l va lve of the e m e r g e n c y and t e s t c o n d e n s e r and i t s 
a c t u a t i n g c i r c u i t s s h a l l be t e s t e d a t l e a s t once p e r y e a r . 

(17) P o w e r l e v e l n u c l e a r i n s t r u m e n t a t i o n of the r e a c t o r s h a l l be c a l i b r a t e d 
by h e a t b a l a n c e a t l e a s t once e v e r y t h r e e m o n t h s , 

(18) The o p e r a t i o n of the c o n t a i n m e n t - b u i l d i n g v a c u u m b r e a k e r s s h a l l 
be t e s t e d a t l e a s t once e v e r y 18 m o n t h s , 

(19) S a f e t y - s y s t e m i n t e r l o c k s for which t e s t s have not b e e n spec i f i ed 
e l s e w h e r e in t h e s e T e c h n i c a l Spec i f i ca t i ons sha l l be t e s t e d a t l e a s t once e v e r y 
t h r e e m o n t h s . 

(20) Af te r about t h r e e m o n t h s of p o w e r o p e r a t i o n of the r e a c t o r , a l l c o n t r o l 
r o d s sha l l be r e m o v e d f r o m the r e a c t o r and i n s p e c t e d v i s u a l l y for c r a c k s . 

(21) T e n s i l e and i m p a c t s p e c i m e n s of b o r o n s t a i n l e s s - s t e e l c o n t r o l - r o d 
b l ade m a t e r i a l s h a l l be p l a c e d in the r e a c t o r so a s to be i r r a d i a t e d w h e n e v e r 
the r e a c t o r i s c r i t i c a l . T e n s i l e and i m p a c t s p e c i m e n s sha l l be r e m o v e d a t 
i n t e r v a l s of a p p r o x i m a t e l y 1 x 1 0 ' * t h e r m a l megaw^at t -days of o p e r a t i o n . T h e s e 
s p e c i m e n s s h a l l be t e s t e d to d e t e r m i n e the i m p a c t v a l u e , the y ie ld po in t , the 
t e n s i l e s t r e n g t h , and the e longa t ion of the i r r a d i a t e d m a t e r i a l . The c o n t r o l -
rod b l a d e s s h a l l be u s e d in the r e a c t o r only for a s long a s they do no t con ta in 
o b s e r v a b l e c r a c k s o r for a s long a s t e s t s of the b l a d e - m a t e r i a l s p e c i m e n s 
spec i f i ed in th i s p a r a g r a p h i n d i c a t e t ha t t hey have m i n i m u m duc t i l i t y c o r r e s p o n d ­
ing to a n e longa t ion a t f r a c t u r e of 3 .4 p e r cen t . 

(22) Af ter a p p r o x i m a t e l y t h r e e m o n t h s , but not l a t e r t han a p p r o x i m a t e l y 
s ix m o n t h s , of o p e r a t i o n a t l e a s t t h r e e c o n t r o l - r o d d r i v e m e c h a n i s m s sha l l 
be r e m o v e d f r o m the r e a c t o r for i n s p e c t i o n . T h e s e m e c h a n i s m s sha l l be d i s ­
a s s e m b l e d and the c o m p o n e n t s of e a c h m e c h a n i s m f a b r i c a t e d of 17-4 P H s t a i n ­
l e s s s t e e l sha l l be i n s p e c t e d v i s u a l l y for d e f e c t s . 
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