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me feas Ned Dy tRE PLOVISIOA Wl A LuNITAEY writtenssiatemient ol the ted b
wral cons iderations (Rat Justitv the seledtion., The physe
_‘.l: TeR e B ‘ST techan 9 » Dot Micalions, tTRerelole, AssMMe s '.".!;‘u.'!.lr‘.u IS
- that the collegtion ol speditivations and their written Rases van torm
2 dosument that Qelimestod L ility teatures that Aare umpyriant o vcperas
ries sateln, the Teasdns tor their amportance, amd their relations to one
another, and provides hoth e AEC and licensee muiragement personnel
Witk understandinie terms ot reterende with respual tu salety,
Fusthermore, as experience a operation and ted hnual
L—.'a“!(d;" as e fitwa. chRiftses AN SPeL Ll ATORS Hhetome desifadie Llrom
‘

iimre T time, And the w rittes

tor 4 apevitication provides lor orf.

derly aralvsis ard evalation ot such ( hanges,

Develvarent of Teohanal Spedilbivativns

T o BN ¢ «ategories W tevhrical specilivatl Srs reed
A Eeéatidn Sa Ve ool 19 CFR S are derived fros |, “tis sleratt. i ot tactors
imat Bear on the use and mainlenano e 1 phvsiial haftiers ia the Cpery .

&h o AN 14 1me sMawming discussion, eavh ol the categories s

esa . ned, e the deve s PN st ot Se. Waioal L Al S ETeR S PO L5 & 13088 W,

4. 1. Saferty Lamuts and Lomating

I
LR
Nty Svaleny Nettongs

specitications of s calegery arfe antended
t3 Apaiy 10 process variables whichare cantlimaally observahie atd Mea s
sufasie, ¢ige, Trasulfes, tetnperatufes, tlow fates, pover, atud Reu-
vran 1Yun., Such variables are directiy related o (he prriceieen. ¢ vad
Integp Tty of tuel and s Guaant harriers, T e sdtety bimnnt in .8 Vvalue ot YR
RosEn YA rsable at whivh wne van sy with confidence thal Ao sefions sene
segaene e will occur, 1 oeke value of 1he sariable were to be at this
bimt, ard all uther va ssables woere at 1he upper himat ot the.r vperating

ard i all uncertanties 0 e hnscal knuwnledge wf the process

rane i

were recalved untavorably, then no Fazard to the publiv would exist,

Oxly the specifications become License condit:ons, The bases are

yeling indormualion.

551 Babcock & Wilcez
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Near the saiety l:m.t and sesarated from it

mite MMATRIN 13 3 danger 3ane in which yracceptable consequences

w. ) - 5
gy OcCuT. Somewlhere in this 2one 15> « Teal Limat which divides values

w4l ave sure 10 result in such consequences !or any given accident aad

hase that will not., This Lomat usually cann2t be previsely located be-
casse of uncertainties :n the technical knowledge of the process and be-

cause it 13 related 19 the values of other var:adles. Therefore, the

safery dimat s ckosen after consideration of experience, experimental

ipteractiva Detacen variables, and ail cther pertinent plant

sharacteristics, and is located comiortably with:n the buunds of know-

lecze., Thu practical result of this approach s that transgressing &

-

wafety limat Sy a small amount will not prududve uracweptible consequens

ces. However, this wauld represent 4 signiticant and undesirable des«

e eiaep trem BfADer ODeTAtIAR, To frarsgress 1 satelv Lim.l, signifie.

Cant @GNIPIMUERS w uretinn or fatluPe, OF Ofe OF MOPE siafdae a0 deses
dLioms LTOM NPCRALIRG PIOCVGLTES, T beah, wsouuitl Rave 1o wddul,
A liming safety system saeiting 1. viected

3t a level on the sate siée 0f the salety himnt, The regor Dretacen this
setting and the saltety Lonse sRould e awllicien? T 1ieoa LT v el Tl live
ctiah By Lo salviy (prutection) avstem o return Iae vl ad Dot 2 maETRA
of to aku? “He rrastu® 2 ma befare the safety ikt wo id S reac hed for
the miast Ses ere AaSnormal sifination anticipated daring the 106 o tne
plants This means R4l ¢ifouil respanse tirnes and transiert (hiracter.
¥

including nsershoct, must Lo taaen fully wito avcourts. Alsv ine

-
Be an alloaarce for calibration uncertanties ad instrument

Raeadraciesl” O the sate sideof the Linuhitg «afely sy sty sviling lies

the rene Ul narmal operations, Allowari e musi Be made (aF the pussi-
.

t the value of the sariable may transgress tae normal cone oc -

cas:anally due tu instrument drift, manar operativnal prrars, and nor -
mal {lectuations in proecess or cantrol characteristics, Thereiare, 4
margin {or these factors should be left Setacen the normal operating
zone and the' safctly system setting. Usually, alarms or annunciaiors
are provided betwcen the operating zonv and the safety systerm action
point to promate corrective action and 10 help prevent any sign.i:cant

invasion of the safety margin.
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Cre Tesull 02 proper selatons O thy salety
Liatent retting ané the n remal operatiap cone s that 1he safely sy n
eciil sedom be agtivared,

, 12,9,4,2, Limitirg Cord.tions for Corration

This category of tec hnival speviiicatians

covers TS gereral lasses of matters (1) equipment arnd (J) the techn:.
. (3l cond.tions and Raracterisatics uf the plant necessary for cuntinued
“P"":.Cﬂ.

I, Equipment— Two rlasses of equ.pment
sre IMmDATAAL 1N 1R integ ity of Barrmiers, first, those systems and come
synefile divestlv Peated to the control of variables wad oderating condis
vens (ipcluding those an which safety Limits Rave Been placed) ane, secs

-4, these systens and MDAV Ats RecessaTy o ue with adbrnaormal
cludfions, Srm 0 ey bl A fehe Tirst class efv as L iows
da JEstransent Soslems,
b. Crrizra! syslems,
t
ve HMadriul.e svstems fur pumping «nd
¥ A 4 ¢ mareine 1ads,
g, ElestFial svsioms,
. . Nastey corithl sAsirMmy.
1. =t Leling sestems,

.
in the secord « Liss of vupment spevifications are tne {nllow.ng

bog BmeTgeno v piaer svstems,
ey Einergefiey s v iilif svstems,
i, The conty.ament and asscoiated

' systernms,

d. Saiety svsitems.

Far Bath classes of eguipment mentioned atave, it s intended that teche.

nical specificatinns shuuid establish the lowest veptable level af pere.

: scnent or the minimum number of Compo.

Grmance fur a syvastem Or (O

nents oF poriion ui the system that must remain nperabdble n order that

Plant eperation may continuc.

13-33 Babcock & Wilcox
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» L. 4 a
we dechaiial Cord.r nms and Cohasacteristios

- Techrical vanditions and characteristics may hie stated n terMms Of Al

lowable Quantities, v.g.. The CORCErtralion o1 radioaci:ve ™

ceriaim svstems, tne volume of fluid required 1n 4 svstem, the chemical

vonstilation O certain tiuids, or the allowable corfigurations of eGQuipe

ment. T¢ derive a4 Limuting cordition for operation, ome must cansider
Both the TRIMuUmM complemuernt of ¢QuUipMEnt recCessary 10 ~aintain cpere
atien 1 the "nofmual” racge, and aMa? 1s RECrEssaPy I A vominodate abe

paaArmal »ituations.

The term “aeeguats margin®™ (s used in a
-

3
%

}
¥ )
3

.
0
v
-
-
k.
‘
3
v

vragraph S0 dv et 1O CFR S0, thus mearme 1530 sufs
CRUIPTIEnt Ln il systems Must e aaerable, sa tRat tgrther, but
Limiteg ana actined, tailire ol eQu.pment, 4 powe? uulage, or Ciher

A Wi BRSY Presvert sate shule

@run S IhAY TRe ea, g Basis A e nt AN B s A dated atlle tRe

\
CRIIPIMOEL POMA N ) .o,
.
18.%,. 4,4, Survenlaree Reau temernts
e is irtemddon RAT I VET e MIDTasis Ll SL.r.
-
VELLIANC T ~DFy Lo NLIORS Be Pias 8 OF those sycirma and  omnr fepts that
BEC oo 2] VY o salely @urime ol Mmoo s 1 6P EAl I SF T s WAL aPe

ROCEL3A PV 4 BPeven?t oF Mg e the s ERUrTLes & 4o BTt Testy,
LELBTATIORN, 67 ImSBUA NS a0¢ ROL NS PY 1 L erady the et rmaBse
snd availab.loon of imanrlart vagiahments THis os pafti slarly 180 of
thote svatems 1nat ate ALt sl fuf AP MMl uprfation Lk wWE.CA sPe Res
Eossary o « 2P¢ with ARG MNal » . Juations,

Surveliufce Fequifements ard imating vane
d.lions for uperation are troguentiy vnplementarn, For a specidsc syss
tem, typically, o vategory & sputilivation Ll estanlish the munimum

r

poericrmance lusel, and ‘he surveldiance requ.rament w ll presoeihe the
¢
-

» of 1estinig to demonstrate such perturmance. The

el
o
£
o
a
"
~
-
5
o
"
o
0
“_‘
~

frccuency and tvoe of sarve:llance should De husew, wherever possible,

On Guaniitative dats derived through experience ar esperiment,
1554 Babcock & Wilcox
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When a change or modif:cation in equipment is Contem-

plated, 1t should also be examuned tor 11> eifect on related equipment

ard procedures, and acd:ticnally for :ts eifect on the validity of the bas:s
jor related tec krical specitications. in this way, we can usually ceter-
mi.re whether the existing margin of safety is acversely attected. A
revised bas:s should be provided, where recessary, 1o justiy the change.
1a addition, a revised bBasis should be sudmitted wherever (118 deter-

mined that an existing ape 13 oot valid, regardless of whether 4 speci-

fication change i3 proposed.

15,10, Reference \aterial

1. General Design Criteria lor Nudlear Plants, USAEC, November 1685,

. Schultz, M. Ae Control of Nuclear Reactors and Power Plants,

Ao Graw -Hill,
3., Meteorology and Atomic Energy, USAEC, TID.24190, July 1964,

4. DiNunro, J. J.. et alse Calculation uf Distarce Factors ioF Power

and Test Reactor S:tes, USAEC DLAR, TiD-l14i%44, sarch 1962,

% Theoretival Poss.bilitie s and Consequences of Major Accidents in
Powe s Plants, USAEC, WASH.T40.

n-Prod it Productinnas 4 Funce«

Large Nuvivar

t. Blomeke and Todd, Uranium Fissio

tion of Thermal Neatren Flux, lrrad:ation Timne, and Decay Time,

ORNL.2127 (Pare 1, Vaols | and &, Part i, Vuls by =, and §).

7. Depositien ané Washout Compultaticns Based un the Generalized

Gauss:an Plume \Model, ORO-%99,

8. Atomiu Energy Act i 19%4, Urited States atom;i. Encegy Commise

sicn.
9. United States Atomis Ercrgy Commussion Hegalations a» toliows
kY <
Title 10, Part &, Rules of Practice This part goverrs the condud?
upder the Atemay Energs At of 19%4,

ol el proceed.ings

Title 10, Part 20, Standards for Protectian Against R.\d..n.on..Thr

regdlations 0 this part establish starndards for prote vion aga:inst
irder license.

rad:at:on hazards arising {rom the acuvities

1 of Sourcn \taterial: These regulations
e uf licenses to re=

Title 10, Part 40, Contro
Geal with the procecure and criteria for 1asud
ceive title 10, 0 receive, 10 POSSESS, and to transfer source ma -

terial.

Title 10, Part 50, Licensing of Producticn and Utilization Facilities:
reduction and usiliza~

This regulation provides for the licers:ing vi P

tion facihities pursuant 1o the Atomic Energy Act of 19%4,
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e
L b
5. Review and approval mechranisms {er autherizing new proces i
' E
dures as well as charges in procedures, equioment, and process, and - ! .
{or determining whetkher such changes can de made within the exisling !
rechnical specifications. "H
0. Periodic review and audit ¢1 OPeTATIORS, including the pers !
{ormance of both equ:pmert and operating psersorrnel. ! !
= \
7. Reports to the AEC. ;
15.9,.5. Charges :n Technical Spevificarniaons i
ard Plart Equioment -
M
. The technical specifications discus sed in this guide are {
.ncorporated ia the license :ssued icr the operation of 4 facility, This # t
means that the limits and conditions set forth in the spec:fications be- " ' -3
'
come legal baunds wiihin which the licensee > reguired 10 opurate the - -
facility, The system of specifications genc ribed above 1 ntended 10 . 11
' y . {1 E
prox:de A reasorable degrer of flex:hility 1o licenser maragement tor 1> - ‘{J
control of operations in the snterest of satety. Furtherme e, % FeCOR® “ i L i
: iRt
nition of the tact that, as knowledge ARd ezperirnte AOTEASE, ranges i “i
in specifications or equipment mdy besame dus.fablie ur even FeLrSsSATY, boiged ']i 3
" B L t 3
the rules of the Commussion previce for two kinds of changes ! .
- b 4l i .
1. Changes in techrical specifications or charges that irtolve " L' !
| 'y
an "unreviewed saletly f‘".u'~'..ur." (¢ve paTacraph 10,.%9 .t 10 CFR £0) re- | 8 ! !
-
’ YLt
quire prior review and agthorization by the Commiss«iOn, ' 1
- g v k.
2. Certain changes in plant equpment and pracedures maAy be ! 3 4t T
. : it
mace by the licenser, provided that he 1» able 10 make 4 sustable tinding ’ ' ‘ >
t £V 1
to the effect that the Jharnge coes rot ipvolve an urresiewed sately ques - - 2 ' " 2
1 i 4
tion. ‘ ) 4%
#
! b
Throughout the operating Life of a4 facility, as vquipment and personnel { ‘ ‘ {
» 13 *
performance daia become available, earl:ier studies and data shouid be ‘ ‘M
i
reconsidered regularly ard updated to retlect actual experience. - % i
: | :
When 4 change in a tec hnical specification appears in N ! ! L
order, its eff:cton related equipment and procedures chould be analyzed - ! ”
and evaluated. The bas:s for the "old" specification provides a startirg ! !
- ’ i
point for evaluating the change {or Hoth the licensee ard the Comnmussion. | b
-~ i
'
Y 1
- ‘ 1
!
15-36 Babcock & Wilcox | i
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15.9, 4.4, Design Features

These technical specifications are intended

to cover the design characteristics of special importarce to each of the

physical barriers and to the maintenance of satety margins in the design,
The principal objective of this category 1s to control changes in design
of vital equipmuent, The selection of specifications in this category
should be predicated upon an examination of all equipment and materials
associated with each barrier, including the barrier itself,

“.th respect
to the follow:ing questions:

I. Whether a change in design vould affect any technical
spec:fication,

e« Whether any margin of satety a+so.tated with any teche-
rical specification would be atieited,

Whether the equipment or its portormance 18 covered
it any other technical spevification,

15.9,. 4,5, Administrative Lortrols

The safety aralysis should contain 4 tull de-
scription and discussiun €7 OFRANIZAliul 4 - cAministrative systems and
procedures for the operation of the ta. 1.1,, “pecifications of this cates
gory should consist of summary statesin s and descriptioas of admine

istrative arrangements for the following - utrects:

l. Orgarization, show:ng lines of (uthority trom top (licensee)
management on through all activities, %t technical and cperational,
with a description of the minimum Gualilaa..uns established lor key
mansgement and technical pasitiony, 'or mieinhers ¢! safvly comm.ttesns
wher. such exaist, and for pasitions . the up: rating statf. I preterred,
A chart may be used for *his purpose, with tuotnotes as required,

2. Administrative action to he taken Ly the licensee in the event
that any requirement :mposed by technical specifications 1s violated.,

3. Provision of deta:led, writlen procedures governing normal
operation, abnormal situations, emergencies, and maintenance opera-
tions that may affect reactor safety,

4. Logs and records of operatizn, ruintenance, changes to pro-
cedures and equipmen?, tests, inspections, calibrations, incidents, in-

VQI\ISI(IOHS, and reviews,

15-55 Babcock & Wilcox
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