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8.2.5¢ Common Performance Requirements ents+
for Reactor Protection and Safety
Systems+ =] =
N ) RE/HIR?_-I :I'I'T'__ 4|2 FUNCTIONS
8251 ¢ Initiation Signals + 0+ 5 411 Overview
[+ The PPS shall include the bistable logic, local coincidence logic, initiation and actuation circuits and other devices necessary to monitor
o [The M-MIS Designer shall select a set o The use of a large number of actuation0+ 4111 the selected safety-related plant parameters and initiate reactor trip ancVor actuation of engineered safety features upon detection of
bf plant process variables for signals has been found to increase the . non-permissible plant conditions.
hutomatic actuation of reactor trip number of false actuations. False
bnd other safet_'( functions which actuations umecessarilj\' challenge the 4110 Initiation of a reactor trip shall be achieved through the RPS and actuation of engineered safety features shall be achieved through the
pprovides a balance between the need plant systems and operators and 7 " |EsFaS.
o provide dirersﬂic of actuation adversely affect plant safety. An A Each process parameter monitored by the PPS shall be measured by four redundant instrument channels which are completely separate
Eignals to reduce the potential for actuation uses some of the fatigue life 113 aom plant control channels.
Fommon mode failures and the need |  of plant components and thereby R compared to  fxed or varable seipait
o prevent spurious actuations which reduces plant operating margins B
= = Actuations also adversely affect 4115 Ifany two or more measurements of a given process parameter exceed the sefpoint, the appropriate inifiation signals (reactor trip
i i human performance by raigjng the "~ ancVor actuation of engineered safety features) shall be automatically generated by a two-out-of-four coincidence logic
M-MIS Designer should assure that a level of stress and complicating the D
signals, in particular those that are operators' tasks. Consequently, the 11 [#11-6  The two-out-of-four caincidence logic shall be converted to two-out-of-three during maintenance, channel failure, or testing as needed.
selected largely to provide diversity, M-MIS Designer must strike a balance
are unammguou:, i.e., the condition between luvmg numerous diverse 2117 Reactor trip shall be accomplished by interruption of power to the holding coils of the magnetic-jack Control Element Drive
sensed is always indicative of the signals, which may provide some = Mechanisms (CEDMs) allowing a gravity scram of each Control Element Assembly (CEA).
pesd ot actuation Anticinatoo: additional protection against common 2
actuation should be used only if the mode failures but raise the number of 13 | 4118 Engineered safety features shall be actuated by de-energizing control logic.
improved response time is needed falze actuations, and a minimal set of
and the signal is unambiguous, ie., it signal inputs which has few false 2110 The PPS shall automatically provide alarms and, in some cases, limiting signals to control systems, whenever the selected plant process
should be certain that the anticipatory actuations but lower tolerance to " parameters approach the predetermined levels where plant protection would be required.
signal will lead to a condition common mode failures
requiring actuation .«
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4.0 QUALITY SANDARDS+

4.1 Quality Classification«
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The safety channel shall be defined as Quality Class 1 (Q Safety Class 3).¢
Each safety channel shall include the following:«

(1) PPS Cabinete

(2) Operator Module (OM)«

* Quality Class 1 : Applicable to all Safety-Related items or services or ;Nhen the highest level of

quality activity is needed.+

* Quality Class 2 : Applicable to items or services which are not Safety-Related but which
nevertheless require a high level of quality activity. These include nonstandard, complex or high
cost items, items which must perform reliably, in a harsh environment, under unusual conditions,

for longer than normal period, with less than normal operator attention or maintenance, etc.e
i

The Component Designer shall ensure that the detailed design and subsequent procurement are
consistent with SafetLCIass and g.lalit_\_! Class requirement.«
e e A A S s

5.0 SUBMITTALS«
5.1 General«

5.1.1 Technical information/data, drawings and documents listed below shall be submitted to the

i
J

| Jep—— )
| ———

\

System Designer for his design and interfaces. Technical information/data, drawings and
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Qualitative
* Should describe how well the system should Eegrlmdato ,Ibr\]r;alé/zl;(,)n
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8.2.5¢

8.251 +

[l |

Common Performance Requi

C Performance Requi L

for Reactor Protection and Safety
Systems+

Initiation Signals ¢

A

JThe M-MIS Designer shall select a set
bf plant process variables for
hutomatic actuation of reactor trip
and other safety functions which
provides a balance between the need
ko provide d.iversiﬂy of actuation
tignals to reduce the potential for
kommon mode failures and the need
fo prevent spurious actuations which

|

=]

'M—M]S Designer should assure that

signals, in particular those that are
selected largely to provide diversity,

ed/Hed 72

The use of a large number of actuation0+
signals has been found to increase the
number of false actuations. False

) ily challenge the
plant systems and operators and
adversely affect plant safety. An
actuation uses some of the fatigue life
of plant components and thereby
reduces plant operating margins.
Actuations also adversely affect
human performance by raising the
level of stress and complicating the
operators' tasks. Consequently, the
M-MIS Designer must strike a balance

are Zuous, e, the .
sensed is always indicative of the

having numerous diverse
signals, which may provide some

additional protection against common
mode failures but raise the number of
false actuations, and a minimal set of
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4.1.1 Overvis
1 gy7lad ALY LHE
The PPS shall include the bistable lo; actuation circuits and other devices necess
4111 fthe selected safety-related plant parameters ana miate reactor tnp ancver actuation of engineered safety features NN NN NN NN NN NN NN NN NSNS EENENNENNENNENEEEN, GNEEEEEEEEEEEN -----------------------.
non-permissible plant condifions. ‘41.1 1411341154, 941.]. 10,4121 4123441242 412111
6 | 4L354L444L51,4]_5?4L534L594L6L4L]'L,4L74
411 Initiation of a reactor trip shall be achieved through the RPS and actuation of engincered safety features shall be achieved throligh : 41723417244172841721041811.4191 41101, 421
7 ~° ESFAS. -422.4255.0 E01 5151151115121 51225125513,
| 5.L3 15131.51311513125132514115141351421
1115 Eachprocess parameter monitored by the PPS shall be measured by four redundant instrument channels which are c Qal xl H A shall be designed and qualified in compliance with the criteria an] 51422 51474 51427 5151 5152 5161 5165 5167 G168
- = D= | nts of Reference 3121 and Reference 3113 a: sugmented by Reference
s | from plant control chanacs. XHES| T = ] 2K =169, 517.6171 5185181 6181 61811 51821 51831519,
9 |4.1.14 Each measurement shall be compared to a fixed or variable setpoint I- (=) 2" -.—E [=] 515151101 51102 51103 51105 51107 5411 5111 1 5112
- 511215113 6113151341 511551151 5116 51163 52 521
15 It or e s f e o o e s, e e s s (s o Siiiifafai3a38i3isiazsalsasssasdsies
10 -5.2465.251..5.35.3.LL5.3.12.5.3.2L5.3.235.45.41L5.42L
| o5422
43 #415 The two-out-of-four coincidence logic shal be converted (o fwo-out-oF-tares Guring mainenance, channel falur, o testing a5 needed. o 411141124113 411541174118 411341110,4121,
m4122 417341244125 412641274121 4121141212
1117 Reactoi_ trip shall be ac::m'f'lp]ished t?y interruption of power to the holding coils of the magnetic-jack Control Element Drive :4_1 22 41321.4122241723, 41231 412441241 41347241285
» Mechanisms (CEDMs) allowing a gravity scram of each Control Element Assembly (CEA). : 41251 41264126 1. 4126 3, 41264 4127 41271 4127 2
— m4128 41281 417841281 41294 4129541210412101
4118 Engincered safety features shall be actuated by de-cnergizing control logic. T41211,412111 41212 412171 412122 412123,41212 4
| =4131413241334134413541314131141312431313
1110 The PPS shall automatically provide alarms and, in some cases, limiting signals to control systems, whenever the selected plant process : 41314413154131641317413241321413772413323
" = parameters approach the predetermined levels where plant protection would be required. 4 132441325413264133,413314133241333 41334
i -
The RS shall generste signals to sctuste Resctor Trp RT snd Enginesred Ssf 413441341 413432 41343.4134441345413541351
y § 41353 413544141 414441514154 41554157 4158
Festures ESF sutomatically whenaver monitored processes reach pradefined fimits. h4L5 S 41614162217 417141724173 4174 4171
€112 shall provide ststus outputs for operator menitoring and provide manually entere T L it 4 Ao o AT A A oa A Ta 4 Ao o 4
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417114171 24171 3, 417144172 41721 417224172 3,
=4.1724 41726 4172741728 41729 417210 417211
m417212 417213, 4172 14,4172 15 4181 4181 1 4182 4182 1
418314194191 419241101 41102 431 501511 5111
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5141251413 51414 51415 51417 51418 5142151423
5142551426 51427 5151 51525161 5164, 51655166
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m51811 51821 51831 5151 51102 51103 51104 51105,
SEl107 5112151131 51141 51142 51151 51152 51161
SE1162 5116351164 5211 5221 5231523452435244
52465251 5311531326321532354115421

inputs for limited operator intervention of the automatic AT and ESF actuation such £
insarting an operating bypass.
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