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.4

.5

.6

component
system
required function
[IEC 60050 191 1990 191-01-05]
instant of time
[GB/T 3187-%4 2.6
time interval
[GB/T 3187-%4 2.7]
time duration
[GB/T 3187-%4 2.8

T
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accumulated time

[GB/T 3187-94 2.9]
2.8
measure
[GB/T 3187-94 2.10]
3
3.1
capability

1 13 n

2 I[EC 60050 191 1990 191-02-04
3.2

reliability
1
(t.t.)

2 I[EC 60050 191 1990 191-02-06

3.3
inherent reliability
3.4
avaitlability

1

2

3

4 I[IEC60050 191 1990 191-02-05
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5
maintainability
[IEC60050 191 1990 191-02-07]
.6
maintenance support performance
[IEC 60050 191 1990 191-02-08]
1
1.1
failure
1.2
fault
.1.3
misuse failure
[IEC60050 191 1990 191-04-04]
1.4
weakness failure
[IEC60050 191 1990 191-04-06]
1.5
design failure
[IEC 60050 191 1990 191-04-07]
.1.6
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manufacturing failure

[IEC 60050 191 1990 191-04-08]
4.1.7
wear-out failure

IEC 60050 191 1990 191-04-09
4.1.8
mishandling failure
[IEC60050 191 1990 191-04-05]
4.1.9
gradual failure
[IEC 60050 191 1990 191-04-11]
4.1.10
sudden failure
[GB/T 3187-94 4.1.10]
4.1.11
cataleptic failure;catastrophic failure
[IEC 60050 191 1990 191-04-12]
4.1.12
primary failure
[IEC60050 191 1990 191-04-15]
4.1.13
secondary failure
[IEC 60050 191 1990 191-04-16]

4.1.14

4
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partial failure

[IEC 60050 191 1990 191-04-21]
.1.15
complete failure

[IEC60050 191 1990 191-04-20]
.1.16
farlure mechanisnm

[GB/T 3187-%4 4.1.18]
1,17
farlure mode

.1.18
latent fault
[GB/T 3187-%4 4.2.20]
.1.19
temporary fault
.1.20
intermittent fault
[IEC60050 191 1990 191-05-17]
.1.21
persistent fault
[IEC 60050 191 1990 191-05-16]
.1.22

critical fault

[IEC60050 191 1990 191-05-02]



DL /T 861 — 2004

4.2
4.2.1
operating state
[IEC 60050 191 1990 191-06-01]
4.2.2
non-operating state
[IEC60050 191 1990 191-06-02]
4.2.3
available state; up state
GB/T 3187-94 4.4.8
4.2.4
standby state; reservestate
IEC 60050 191 1999 191-06-03
4.2.5
1dle state
[IEC60050 191 1990 191-06-04]
4.2.6
unavailable state; down state
1 11 ”
2 GB/T 3187-94 4.4.7
4.2.7
derated state
IEC 60050 191 1999 191-06-11
5
5.1

maintenance
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-3

4

.5

T

[I[EC60050 191 1990 191-07-01]
maintenance philosophy
[GB/T 3187-94 5.2]
preventive maintenance
[IEC 60050 191 1990 191-07-07]
corrective maintenance
[IEC 60050 191 1990 191-07-08]
deferred maintenance
GB/T 3187-94 5.16
scheduled maintenance
[GB/T 3187-%4 5.10]
unscheduled maintenance
[IEC60050 191 1990 191-07-11]

.8
RCM reltability-centered maintenance
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5

(o)

.9
repair
[IEC60050 191 1990 191-07-19]
.10
fault recognition
[GB/T 3187-94 5.20]
11
fault localization
.12
fault diagnosis
[GB/T 3187-94 5.22]
.13
fault 1solation
.14
function check-out
[IEC60050 191 1990 191-07-24]
.15
restoration;recovery
[IEC60050 191 1990 191-07-25]
1
1.1
maintenance time
[IEC 60050 191 1990 191-08-01]
1.2

maintenance man-hours
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[GB/T 3187-%4 6.1.2]
1.3
active maintenance time

[GB/T 3187-%4 6.1.3]
1.4
preventive maintenance time

[IEC60050 191 1990 191-08-04]
1.5
active preventive maintenance time

GB/T 3187-94 6.1.6
1.6
corrective maintenance time
[IEC60050 191 1990 191-08-05]
1.7
active corrective maintenance time
GB/T 3187-94 6.1.7
.1.8
administrative delay
GB/T 3187-94 6.1.9
1.9
technical delay
[GB/T 3187-%4 6.1.12]
.1.10

logistic delay
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[GB/T 3187-%4 6.1.10]
6.1.11
fault localization time

[IEC 60050 191 1990 191-08-15]
6.1.12
fault correction time

[IEC60050 191 1990 191-08-11]
6.1.13
check-out time

[IEC60050 191 1990 191-08-13]

6.1.14
repair time

2 GB/T 3187-94 6.1.16

10
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(op)

[|EC 60050
2.2

[IEC 60050
2.3

[IEC 60050
2.4

[|EC 60050
2.5

.2.6

[IEC 60050
2.7
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operating time

191 1990 191-09-01]

non-operating time

191 1990 191-09-02]

required time

191 1990 191-09-03]

non-required time

191 1990 191-09-04]

avaitlable time; up time
“ (available hours)”

reserve time; standby time

191 1990 191-09-05]

unavailable time; down time

“ (unavailable hours)”

useful life

11
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GB/T 3187-94 6.3.6
6.3.2
early fairlure period
GB/T 3187-94 6.3.7
6.3.3
constant failure rate period
GB/T 3187-94 6.3.9
6.3.4
wear-out faitlure period
GB/T 3187-94 6.3.10
7
7.1
7.1.1
instantaneous failure rate
t (t,t+DX)
Dt Dt 0 (
| (t)= IimiF(HDt)' F®) _ f() o
beo [t R(t) R()
F(t)
f(t) ——
R(t) —— R() = R(0, 1)
[IEC 60050 191 1999 191-12-02]
7.1.2
MTTFF mean time to first failure
[GB/T 3187-94 7.2.6]

7.1.3

12
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MTTF mean time to failure

1 “ (mean time to
outage)” /
2 GB/T 3187-%4 71.2.7
1.4
MTBF mean time between failures
[GB/T 3187-%4 7.2.8]
2
2.1
instantaneous availability
[IEC60050 191 1990 191-11-01]
.2.2
instantaneous unavailability
[IEC60050 191 1990 191-11-02]
.2.3
mean availability
A1)
(t,.t,)
— 1 to
Aty t,) = - q A(t)dt (2)
2 1
[IEC 60050 191 1990 191-11-03]
2.4
mean unavailability
U (t,t,)
(ty.15)
— 1 &
U(tl,tz):t - (‘)1 U (t)dt 3)
2 1

[IEC60050 191 1990 191-11-04]

13
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7.2.5
steady state availability
A
MUT
A= MUT + VDT )
MUT——
MDT——
1 u "
2 GB/T 3187-94 7.1.6
7.2.6
steady-state unavailability
U
MDT
VS MDT = MUT )
MDT——
MUT——
1 « "
2 GB/T 3187-94 7.1.8
7.3
7.3.1
instantaneous repair rate
t (t,t+Dr)
Dt Dt 0 ( )
[IEC 60050 191 1990 191-13-02]
7.3.2

mean repair rate
m(t;,t,)

(t.t5)

14
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_ _ 1 N
m(t,,t,) = W Q1 nt)dt (6)
[IEC 60050 191 1990 191-13-03]
.3.3
MTTR mean time to restoration
GB/T 3187-94 7.3.9
1
1.1
redundancy
GB/T3187-%4 8.3.1
.1.2
active redundancy
[GB/T3187-94 8.3.2]
.1.3
standby redundancy
[GB/T3187-94 8.3.3]
1.4
fault tolerance
GB/T3187-%4 8.3.5
2
2.1
reliability engineering
2.2

reltability model

15
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GB/T3187-%4 8.4.2
8.2.3
prediction
[GB/T3187-94 8.4.1]
8.2.4
reliability prediction
GB/T3187-H4 8.4.3
8.2.5
reliability assessment
8.2.6
reltability evaluation
8.2.7
reliability accounting
8.2.8
reliability allocation; reliability apportionment
GB/T3187-A4 84.4
8.2.9
FMEA failure modes and effects analysis
8.2.10

fault tree

[|EC 60050 (191) 1990 191-16-08]

16
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.2.11
FTA fault tree analysis
[1EC 60050 (191) 1990 191-16-05]
.2.12
reliability block diagranm
GB/T3187-%4 8.4.9
2.13
state-transition diagranm
GB/T3187-%4 84.11
.2.14
failure analysis
[1EC 60050 (191) 1990 191-16-12]
23
23.1
reliability management
.3.2
reltability improvement
()
[1EC 60050 (191) 1990 191-17-05]
.3.3

reliability and maintainability assurance

17
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[1EC 60050 (191) 1990 191-17-07]
8.3.4
reliability and maintainability control

[IEC 60050 (191) 1990 191-17-08]
8.3.5
reliability and maintainability programme

[IEC 60050 (191) 1990 191-17-09]
8.3.6
reltability and maintainability plan

[GB/T3187-94 8.5.8
8.3.7
reliability and maintainability audit

[GB/T3187-94 8.5.9
8.3.8

reliability and maintainability
surveillance

[IEC 60050 (191) 1990 191-17-11]
8.3.9
design review

[IEC 60050 (191)1990 191-17-13]

18
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1
1.1
state iIn service; in-service state
1.2
outage state
1
2
3
[IEEE Std 859-1987 4.1.2]
.1.3
partial outage state
()
[IEEE Std 859-1987 4.1.2.2]
1.4
complete outage state
[IEEE Std 859-1987 4.1.2.1]
1.5
planned outage state
1.6
scheduled outage
[IEEE Std 859-1987 4.4.2]
1.7

19
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unplanned outage state

9.1.8
forced outage state
9.1.9
service hours
9.1.10
reserve hours
9.1.11
unplanned outage hours
9.1.12
forced outage hours
9.1.13

exposure time

[IEEE Std 859-1987,  6.1]

9.1.14

failure of continuously required function
9.1.15

expected failure duration
9.1.16

AF availability factor

20
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AF = "~ 100% (7N
9.1.17
SF service factor
SF= "~ 100% (8)
9.1.18
EXR exposure rate
EXR=—"100% (9)
9.1.19
faitlure rate
R — (10)
[IEEE Std 859-1987 7.1.2]
9.1.20
outage rate
- (11)
a)
b)
C)
[|EEE Std 859-1987, 7.1.1]
9.1.21

permanent forced outage rate

9.1.22

21
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transient forced outage rate

.2
9.2.1
outage
9.2.2
transient outage
[IEC 60050 (191) 1999 191-24-05]
9.2.3
temporary outage
[IEC 60050 (191) 1999 191-24-08]
9.2.4
deferrable outage
[IEC 60050 (191) 1999 191-24-04]
9.2.5
sustained outage
1
2
[IEC 60050 (191) 1999 191-24-06]
9.2.6
permanent outage
[IEC 60050 (191) 1999 191-24-07]
9.2.7

outage occurrence

22
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2
[IEC 60050 (191) 1999 191-25-01]
.2.8
single outage occurrence
[1EC 60050 (191) 1999 191-25-02]
22.9
multiple outage occurrence
[1EC 60050 (191) 1999 191-25-03]
.2.10
common cause outage occurrence
[1EC 60050 (191) 1999 191-25-07]
.2.11
interruption
.2.12
momentary interruption
[IEC 60050 (191) 1999 191-26-02]
.2.13
sustained interruption
[IEC 60050 (191) 1999 191-26-01]
23
3.1

electric power system reliability

23
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9.3.2
( ) adequacy (of an electric power system)
9.3.3
( ) security (of an electric power system)
1
2
3 |EC 60050 (191) 1999 191-21-03
9.3.4
bulk power systenm
composite generation and transmission system
220kV
9.3.5
integrity (of a bulk power system)
[IEC 60050 (191) 1999 191-21-04]
9.3.6
( ) cascading; cascade failure (of an
electric power system)
(
)
9.4
9.4.1
( ) operation condition (of an electric power
system)
( )
9.4.2

( ) normal state (of an electric power system)
24
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9.4.3

( ) alert state (of an electric power system)
9.4.4

( ) emergency state (of an electric power
system)
9.4.5

( ) extreme emergency state (of an electric

power system)

9.4.6
( ) restoration process (of an electric power
system)
( )
9.5
9.5.1
( ) LOLP  loss of load probability(of an
electric power system)
LOLP = é P (12)
il s
Pp— |
S_
|EC 60050 (191) 1999 191-29-03
9.5.2

LOLE loss of load expectation(of an electric power

25
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LOLE=8 PT (13)
ils
Pi —_— I
S—
T—
1 h d/
2 |EC 60050 (191) 1999 191-29-02
9.5.3
LOLF loss of load frequency(of an electric power system)
o]
LOLF = a F; (14)
s
F— [
S
LOLF /
9.5.4
LOLD loss of load duration(of an electric power
system)
LOLE
LOLD = TOLF (15)
LOLE—
LOLF—
LOLD h/
9.5.5

EDNS expected demand not supplied

o]

i1s

26
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P— i
C— i
S____
MW
9.5.6
EENS expected energy not supplied
o) [o)
EENS=9 CFD;=a GRT (17
is i's
P— i
Fi— |
D—— i
C— i
S
T——
MW h/
10
10.1
10.1.1
gross maximum capacity
10.1.2
unit derating capacity
10.1.3
inactive state
10.1.4

unit derated state

27
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10.1.5
unit derated hours
10.1.6
starting success
10.1.7
starting failure
10.2
10.2.1
FOF forced outage factor
FOF= " 100% (18)
10.2.2
UDF unit derated factor
UDF = "~ 100% (19)
10.2.3
EAF equivalent available factor
EAF = - " 100% (20)
10.2.4

( ) MTBFU mean time between failures (of

28
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a unit)
MTBFU = (21)
10.2.5
( ) MTBFA mean time between failures

of auxiliary equipment

MTBFA = (22)
10.2.6
SR starting reliability
SR =
+ (23)
10.2.7
system blackstart generator
10.2.8
system blackstart capacity
11
11.1
11.1.1
TTC total transfer capability
11.1.2
TRM transmission reliability margin
11.1.3

ATC available transfer capability

29
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ATC =TTC - - TRM (24)
TTC—
TRM——
11.1.4
CBM capacity benefit margin
11.2
11.2.1
system related outage
[IEEE Std 859-1987 4.4.1.4]
11.2.2
operations related outage
[IEEE Std 859-1987 4.4.2.1]
11.2.3

exposure operations

[IEEE Sid 859-1987,  6.2]

11.2.4
failure of response function
( ) ( )
( )
[IEEE Std 859-1987, 4.5.2]
11.2.5

normal weather

[IEEE Std 859-1987, 6.3.3]

30
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11.2.6
adverse weather

[IEEE Std 859-1987,  6.3.1]

11.2.7
major storm disaster
1)
2)
3)
1
2 |EEE Std 859-1987, 6.3.2
11.3
11.3.1

mean outage duration

- (25)

[IEEE Std 859-1987, 7.2.2]
11.3.2
protective system false operation rate

= (26)

[IEEE Std 859-1987, 7.1.3]
11.3.3
probability of failure to open on command

= (27)
[IEEE Std 859-1987,  7.4.1]

31
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11.3.4
probability of failure to close on command

= (28)
[IEEE Std 859-1987, 7.4.2]
11.3.5
probability of failure to operate on command
C )
= (29)
[IEEE Std 859-1987, 7.4.3]
11.3.6
false operation probability
= (30)
[|EEE Std 859-1987, 7.4.4]
11.4
11.4.1
load not supplied
[IEEE 60050(191) 1999 191-28-01]
11.4.2
load interrupted
[IEC 60050 191 1999 191-28-02]
11.4.3
load shed
[IEC 60050 191 1999 191-28-03]
11.4.4

load reduction

32
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[IEC 60050 191 1999 191-28-04]
11.4.5
equivalent mean interruption duration

[|EC 60050 (191) 1999 191-30-02]
11.4.6

equivalent peak interruption duration

MW-min MW
“ - ” Imin
1
[IEC 60050 191 1999 191-30-03]
11.4.7
aggregate equivalent peak interruption
duration
MW-min MW
[IEC60050 191 1999 191-30-04]
11.4.8
BPECI bulk power energy curtailment index
MW-min MW
min/
[IEC 60050 191 1999 191-30-05]
11.5
11.5.1
maximum continuous capacity
11.5.2

outage capacity

11.5.3

33
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11.

11.

11.

11.

11.

11.

12

12.
12.1.

12.

1

1.

EA energy availability

EA = (31
(115.1)

EU energy unavailability

EU=1-EA (32)

energy utilization

- : (33)

MPOT monopole planned outage times

BPOT bipole planned outage times

MUOT monopole unplanned outage times

BUOT bipole unplanned outage times

service reliability of customers
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power supply systenm

12.1.3
failure of a component

b)

d)
12.1.4
switching time

12.2
12.2.1
rate of occurrence of short-circuit events

12.2.2

rate of occurrence of opening without proper
command

12.2.3

rate of occurrence of closing without proper
command

12.2.4
probability of incorrect trip due to fault
outside protection zone

12.3
12.3.1
AIHC average interruption hours of customer

35
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[o}

A UN,
— iR —
AIHC = ENCT (34)
iR
U— h/
N, —— | ,
R——
1 1 AIHC N/
2 “ SAIDI  System average
interruption duration index ”
12.3.2
SA service avaitlability
A& 8760N; - & U;N;
s = IILR IR —
& 8760 N (35)
Il R
u—— h/
N,—— |
R_
“ ASAI Average service
availability index ”
12.3.3

AITC average interruption times of customer

feiM
AITC= =

i )
|

| — i

N, —— i

R_

1 AITC /

2: “ SAIFI(System average

36
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interruption frequency index)”

12.3.4
AID average interruption duration
a U,
AID =18 =
alN (7
TR
U — h
| — i
N, —— [
R_
1 AID h/ min/
2 “ CAIDI Customer average
interruption duration index ”
12.3.5
AENS Average energy not supplied
a P.U,
AENS = LR =
2N (38)
il R
P,—— [ KW
U— h/
N,—— [
R_
AENS Kw- h/
12.3.6
AICA average interruptions of customer
affected
81N,
AICA = 1R = (39)

37
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1 AICA /

2 “ " CAIFI(Customer average
interruption frequency index)

13

13.1
13.1.1

reliability evaluation of electric power
system

13.1.2

relrtability evaluation of generating
capacity

13.2
13.2.1
electric power system reliability criteria

13.2.2
technical criteria(for electric power systenm
reliability)

N-1
13.2.3
economic criteria (forelectric power systenm

reltability)

38
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13.2.4

deterministic criteria (for electric power system
reltability)

13.2.5

probabilistic criteria (for electric power system
reliability)

13.3
13.3.1
analytical model
13.3.2
network flow model
13.3.3
power flow model
13.3.4
state space model
13.3.5
Monte Carlo model
14
14.1

reliability worth assessment

39
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14.2
reliability economics of an electric power
systenm
14.3
outage cost; cost of interruption
14.4
direct interruption cost
14.5
indirect interruption cost
14.6
critical service loss duration
14.7
interruptible load
14.8

interruptible load reserve

40
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1 [EC 60050(191) International Electro-technica Vocabulary Chapter
191:Dependability and quality of service, 1990

2 GB/T 3187-94 1994

3 ANSI/IEEE Std 762-1987, |EEE standard Definitions for Use in Reporting
Electric Generating Unit Rdiability, Availability, and Productivity.

4 |EEE Std 493-1997, |IEEE Recommended Practice for the Design of Reliable
Industrial and Commercial Power Systems

5 |EEE Std 100-2000, The Authoritative Dictionary of |1EEE standards Terms

6 NERC Planning standards, 1997

7 R. Billinton, Wenyuan Li, reliability Assessment of Electric Power Systems
Using Monte Carlo Methods, 1994

8 Protocol for Reporting the Operational Performance of HYDC Transmission
Systems, CIGRE study Committee 14-DC Links 14-97(WGD4)

9 Rdiability Criteriaused in various countries, Summary of the Papers presented
to the Meeting of Study Committee 37 in Odo, June 1983

10 ) 1 L
2000

11 DL 755-2001 2001

12 : : , 2002
13 : , 1997

14 : , , 1986
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42

BPECI

A
security (of an €ectric power
system)

B

exposure rate

exposure time

standby redundancy
reserve time; standby time
reserve hours

standby state; reserve state
non-operating time
non-operating state
unavailable time; down time
unavailable state; down state
partid failure

partial outage state

C

power flow model

persistent fault

permanent forced outage rate
Time duration

sustained interruption
sustained outage

adequacy (of an eectric power
system)
secondary failure

D

Bulk power system

integrity (of abulk power system)
bulk power energy curtailment
Index

monopole unplanned outage times

933

9.118
9.113
8.1.3
6.2.6
9.1.10
424
6.2.2
4.2.2
6.2.7
4.2.6
4.1.14
9.1.3

13.3.3
4121
9121
2.6
9.2.13
9.25
9.32

4.1.13

9.34
9.35
11.4.8

11.5.8
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MUOT

monopol e planned outage times 11.5.6

MPOT
single outage occurrence 9.2.8

aggregate equivalent peak 11.4.7
interruption duration

equivaent peak interruption 11.4.6

duration

EAF equivaent avallable factor 10.2.3
equivdent  mean  interruption 11.4.5
duration
electric power system rdiability 931
reliability worth assessment 14.1

reliability economics of an eectric 14.2

power system
reliability evaluation of electric 13.1.1
power system
electric power system reiability 13.2.1
criteria
rate of occurrence of short-circuit 12.2.1
events
multiple outage occurrence 9.2.9
E
maximum continuous capacity 1151
adverse weather 11.2.6
F
reliability evaluation of generating 13.1.2
capacity
composite generation and 9.34
transmission system
unplanned outage hours 9111
unplanned outage state 9.1.7
unscheduled maintenance 5.7
G
probabilistic criteria 13.2.5

(for  eectric  power  system
43
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reliability)
active redundancy 8.1.2
operating time 6.2.1
operating state 4.2.1
function check-out 5.14
SA sarvice availability 12.3.2
power supply system 12.1.2
common cause outage occurrence  9.2.10
fault 4.1.2
expected failure duration 9.1.15
fault localization 511
fault locdization time 6.1.11
fault isolation 513
fault correction time 6.1.12
falurerate 9.1.19
fault recognition 5.10
fault tree 8211
FTA fault tree analysis 8.2.10
average interruption duration 12.3.4
AlID
fault diagnosis 512
inherent reliability 3.3
administrative delay 6.1.8
failure of continuousy required 9.1.14
function
required function 2.3
H
wear-out failure 4.1.7
wear-out failure period 6.3.4
check-out time 6.1.13
congtant failure rate period 6.3.3
logistic delay 6.1.10
restoration; recovery 5.15
restoration process (of an electric 9.4.6
power system)
J
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unit derating capacity 10.1.2
UDF unit derated factor 10.2.2
technical criteria(for electric power 13.2.2
system reliability)
technica delay 6.1.9
planned outage state 9.15
scheduled maintenance 5.6
protective system false operation 11.3.2
rate
indirect interruption cost 14.5
intermittent fault 4.1.20
load reduction 1144
gradud failure 4.1.9
unit derated hours 10.1.5
unit derated state 10.1.4
outage capacity 1152
derated state 4.2.7
corrective maintenance 54
corrective maintenance time 6.1.6
analytical mode 13.3.1
emergency dState (of an electric 9.4.4
power system)

economic criteria (for electric 13.2.3
power system riability)
dert state (of an electric power 9.4.3

system)
probability of failure to operate on 11.3.5
command
probability of failure to open on 11.3.3
command
probability of falure to close on 11.34
command

K
reliability 3.2

reliability allocation; reliability 8.2.8
apportionment
reliability improvement 8.3.2
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46

AF

ATC

reliability engineering
reliability management
religbility and  maintainability
assurance
reliability and  maintainability
programme
reliability and maintainability plan
reliability and  maintainability
survelllance
reliability —and  maintainability
control
reliability and maintainability audit
reliability accounting
reliability block diagram
reliability model
reliability evauation
reliability assessment
reliability prediction
interruptible load
interruptible load reserve
maintainability
deferrable outage
avalable time; up time
available transfer capability
avallability factor
availability
available state; up state
L

accumulated time

cascading; cascade falure (of an
electric power system)

measure

critical service loss duration
temporary outage

M

gross maximum capacity
Monte Carlo model

8.2.1
8.3.1
8.3.3

8.3.5

8.3.6
8.3.8

8.3.4

8.3.7
8.2.7
8.2.12
8.2.2
8.2.6
8.2.5
8.2.4
14.7
14.8
3.5
924
6.2.5
11.1.3
9.1.16
3.4
4.2.3

2.7
9.3.6

2.8
14.6
9.23

10.1.1
13.3.5



DL/T 861 — 2004

N
capability 3.1
EU energy unavailability 1154
EA energy availability 1153
energy utilization 1155
P
mean unavailability 7.2.4
MTTR mean time to restoration 7.3.3
mean availability 7.2.3
mean time between failures 7.1.4
MTBF
mean time to first falure 7.1.2
MTTFF
Average energy not supplied 12.35
AENS
mean outage duration 1131
mean time to failure 7.1.3
MTTF

mean time between falures of 10.2.5
MTBFA  auxiliary equipment
mean time between failures (of a 10.2.4

MTBFU unit)
mean repair rate 7.3.2
Q

EDNS expected demand not supplied 955

EENS expected energy not supplied 9.5.6
starting success 10.1.6
SR sarting reliability 10.2.6
darting falure 10.1.7
latent fault 4.1.18
FOF forced outage factor 10.2.1
forced outage hours 9112

forced outage state 9.1.8
load shed 11.4.3

LOLD loss of load duration(of an electric 9.5.4
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power system)
loss of load probability(of an 9.5.1
LOLP electric power system)
LOLF loss of load frequency(of an electric 9.5.3
power system)
LOLE loss of load expectation(of an 9.5.2
electric power system)
load not supplied 11.4.1

deterministic criteria (for €eectric 13.2.4
power system reliability)

R
fault tolerance 8.1.4
CBM capacity benefit margin 11.1.4
redundancy 8.1.1
weakness fallure 4.1.4
S
design review 8.3.9
design failure 4.1.5
falure 4.1.1
falure andyss 8.2.14
fallure mechanism 4.1.16
fallure mode 4.1.17
fallure modes and effects analysis 8.2.9
FMEA
time interval 2.5
instant of time 24
active corrective maintenancetime  6.1.7
active maintenance time 6.1.3
active preventive maintenancetime  6.1.5
TRM  trangmisson religbility margin 11.1.2
TTC total transfer capability 11.1.1
bipole unplanned outage times 11.5.9
BUOT
bipole planned outage times 11.5.7
BPOT
Instantaneous unavailability 71.2.2

temporary fault 4.1.19
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Instantaneous availability 7.2.1
Instantaneous failure rate 7.1.1
momentary interruption 9212
transent outage 9.2.2
Instantaneous repair rate 7.3.1
T
interruption 9211
load interrupted 11.4.2

outage cost; cost of interruption 14.3
average interruptions of customer 12.3.6

AICA affected
inactive state 10.1.3
outage 9.21
outage rate 9.1.20
outage occurrence 9.2.7
outage state 9.1.2
switching time 12.1.4
sudden failure 4.1.10
W

complete fallure 4.1.15
compl ete outage state 9.14
network flow model 13.3.2
mai ntenance 51
maintenance support performance 3.6
mai ntenance man-hours 6.1.2
mai ntenance philosophy 5.2
maintenance time 6.1.1
steady-state unavailability 7.2.6
steady state availability 7.2.5
non-required time 6.2.4
mishandling failure 4.1.8
false operation probability 11.3.6

rate of occurrence of opening 12.2.2
without proper command
rate of occurrence of closing 12.2.3
without proper command
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misuse falure 4.1.3
X
system 2.2
system blackstart generator 10.2.7
system blackstart capacity 10.2.8
system related outage 11.2.1
idle state 4.2.5
fallure of response function 11.24
repair 5.9
repair time 6.1.14
required time 6.2.3
Y
critical fault 4.1.22
extreme emergency state (of an 9.4.5
electric power system)
reliability-centered maintenance 5.8
RCM
permanent outage 9.2.6
sarvice reliability of customers 12.1.1
AITC average interruption times of 12.3.3
customer
average interruption hours of 12.3.1
AIHC customer
useful life 6.3.1
deferred maintenance 55
scheduled outage 9.1.6
preventive maintenance 5.3
preventive maintenance time 6.1.4
prediction 8.2.3
component 2.1
failure of a component 12.1.3
transient forced outage rate 9.1.22
primary fallure 4.1.12

probability of incorrect trip due to 12.2.4
fault outside protection zone
operation condition (of an electric 9.4.1
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power system)
SF service factor 9117
operations related outage 11.2.2
service hours 9.1.9
date in service; in-service state 911
Z
major storm disaster 11.2.7
cataleptic  failure;  catastrophic 4.1.11
falure
early failure period 6.3.2
normal weather 11.2.5
normal state (of an electric power 9.4.2
system)
direct interruption cost 14.4
manufacturing failure 4.1.6
state space model 13.34
state-trangition diagram 8.2.13
A

accumulated time 2.7

active corrective maintenance time 6.1.7

active maintenance time 6.1.3

active preventive maintenance time 6.1.5

active redundancy 8.1.2

adequacy (of an electric power ( ) 9.3.2

system)

administrative delay 6.1.8

adverse wesather 11.2.6

aggregate equivalent peak 11.4.7

interruption duration

dert state (of an electric power ( ) 9.4.3

system)
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analytica mode
availability
availability factor AF
avallable sate
avalable time
available transfer capability
ATC
average energy not supplied
AENS
average interruption duration
AlID
average interruption hours of
customer AIHC

average interruption times  of
customer AITC

average interruptions of customer
affected AICA

bipole planned outage times
BPOT
bipole unplanned outage times
BUOT
bulk power energy curtailment

Index BPECI
Bulk power system

capability
capacity benefit margin

CBM
cascade failure (of an electric (
power system)
cascading (

cataleptic falure
catastrophic failure

52

1331
34
9.1.16
4.2.3
6.2.5
11.1.3

12.35
1234
1231
12.3.3

12.3.6

11.5.7
1159
114.8

934

31
1114

9.3.6
9.3.6

4111
4111
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check-out time 6.1.13
common cause outage occurrence 9.2.10
complete failure 4.1.15
complete outage state 914
component 2.1
composite generation and 9.34
transmission system
constant failure rate period 6.3.3
corrective maintenance 54
corrective maintenance time 6.1.6
cost of interruption 14.3
critica fault 4.1.22
critical service loss duration 14.6
D
deferrable outage 9.24
deferred maintenance 55
derated state 4.2.7
design failure 4.15
design review 8.3.9
deterministic criteria 13.2.4
(for  €electric power system
reliability)
direct interruption cost 14.4
down state 4.2.6
down time 6.2.7
E
early failure period 6.3.2
economic criteria 13.2.3
(for  €electric power  system
reliability)
electric power system reiability 9.3.1
electric power system reliability 13.2.1
criteria

emergency state (of an electric ( ) 9.4.4
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power system)
energy availability
energy unavailability
energy utilization
equivaent available factor

EAF
equivalent mean  interruption
duration
equivalent  peak  interruption
duration
expected demand not supplied

EDNS
expected energy not supplied

EENS

expected failure duration

exposure operations
exposure rate
exposure time

extreme emergency state
(of an electric power system)

falure

falure andyss

falure mechanism

failure mode

fallure modes and effects analysis

FMEA

failure of a component

faillure of continuousy required
function

failure of response function

falure rate

false operation probability

fault

fault correction time

54

EU

1153
1154
1155
10.2.3

1145

11.4.6

9.55

9.5.6

9.1.15

1123
9.1.18
9.1.13
9.4.5

411
8.2.14
4.1.16
4.1.17
8.2.9

12.1.3
9114

1124
9.1.19
11.36
4.1.2

6.1.12



fault diagnosis

fault isolation

fault localization
fault localization time
fault recognition
fault tolerance

fault tree

fault tree analysis
forced outage factor

forced outage hours
forced outage state
function check-out

gradud failure
gross maximum capacity

idle state

In-service state

Inactive state

indirect interruption cost
inherent reliability

instant of time
Instantaneous availability
Instantaneous failure rate
Instantaneous repair rate
Instantaneous unavailability
integrity (of abulk power system)

intermittent fault
interruptible load
interruptible load reserve
Interruption

FOF

FTA
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512
5.13
511
6.1.11
5.10
8.14
8211
8.2.10
10.2.1

9112
9.1.8
514

419
10.1.1

4.2.5
911
10.1.3
14.5
3.3
24
721
7.1.1
731
71.2.2
9.35

4.1.20
14.7
14.8
9211
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latent fault

Load interrupted

Load not supplied

Load reduction

Load shed

logistic dday

loss of load duration

(of an electric power system) LOLD

loss of load expectation
(of an electric power system) LOLE

loss of load frequency LOLF
(of an electric power system)

loss of load probability ( )
(of an electric power system) LOLP

maintai nability

mai ntenance

mai ntenance man-hours
maintenance philosophy
maintenance support performance
maintenance time

magjor storm disaster
manufacturing fallure
maximum contiNuous capacity
mean availability

mean outage duration

mean repair rate
mean time between failures

MTBF
mean time between failures (of a ( )
unit)

MTBFU
mean time between failures of ( )
auxiliary equipment

MTBFA

mean time to falure
56

4.1.18
11.4.2
1141
1144
1143
6.1.10
954

9.5.2

9.5.3

951

35
5.1
6.1.2
5.2
3.6
6.1.1
11.2.7
4.1.6
1151
7.2.3
1131

71.3.2
7.1.4

10.2.4
10.2.5

7.1.3
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MTTF
mean time to firdt failure 7.1.2
MTTFF
mean time to restoration 7.3.3
MTTR
mean unavailability 724
measure 2.8
mishandling fallure 4.1.8
misuse failure 4.1.3
momentary interruption 9.2.12
monopole planned outage times 11.5.6
MPOT
monopole unplanned outage times 1158
MUOT
Monte Carlo model 13.35
multiple outage occurrence 9.2.9
N
network flow model 13.3.2
non-operating state 4.2.2
non-operating time 6.2.2
non-required time 6.2.4
normal state (of an electric power ( ) 9.4.2
system)
norma westher 11.2.5
O
operating state 4.2.1
operating time 6.2.1
operation condition ( ) 9.4.1
(of an electric power system)
operations related outage 11.2.2
outage 9.2.1
outage capacity 1152
outage cost 14.3
outage occurrence 9.2.7

outage rate 9.1.20
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outage state

partid failure

partial outage state

permanent forced outage rate
permanent outage

persistent fault

planned outage state

power flow model

power supply system

prediction

preventive maintenance

preventive maintenance time
primary fallure

probabilistic criteria

(for  electric power system
reliability)

probability of failure to close on
command

probability of failure to open on
command

probability of failure to operate on
command

probability of incorrect trip due to
fault outside protection zone
protective system false operation
rae

rate of occurrence of closng
without

proper command

rate of occurrence of opening
without

proper command

rate of occurrence of short-circuit
events

58

9.1.2

4.1.14
9.1.3
9121
9.2.6
4.1.21
9.15
13.3.3
12.1.2
8.2.3
5.3
6.1.4
4.1.12
13.2.5

11.34

11.3.3

11.35

1224

11.3.2

12.2.3

12.2.2

1221
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recovery 5.15
redundancy 8.1.1
religbility 3.2
reliability accounting 8.2.7
reliability alocation 8.2.8
reliability and  maintainability 8.3.3
assurance
reliability and maintainability audit 8.3.7
reliability and maintainability 8.34
control
reliability and maintainability plan 8.3.6
reliability and maintainability 8.35
programme
reliability and maintainability 8.3.8
survelllance
reliability apportionment 8.2.8
reliability assessment 8.25
reliability block diagram 8.2.12
reliability economics of an eectric 14.2
power system
reliability engineering 8.2.1
reliability evaluation 8.2.6
reliability evaluation of electric 13.1.1
power system
reliability evaluation of generating 13.1.2
capacity
reliability improvement 8.3.2
reliability management 8.3.1
reliability model 8.2.2
reliability prediction 8.2.4
reliability worth assessment 14.1
reliability-centered maintenance 5.8
RCM

repair 5.9
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repair time
required function
required time
reserve hours
reserve state
reserve time
restoration

restoration process ( )
(of an electric power system)

scheduled maintenance
scheduled outage
secondary failure
security  (of an electric power ( )
system)
sarvice availability SA
service factor SF
service hours
sarvice reliability of customers
single outage occurrence
standby redundancy
standby state
standby time
darting failure
darting reliability SR
starting success
State in service
State space model
State-trangtion diagram
steady State availability
steady-state unavailability
sudden failure
sustained interruption
sustained outage
switching time
system
60

6.1.14
2.3
6.2.3
9.1.10
424
6.2.6
5.15
9.4.6

5.6
9.1.6
4.1.13
9.3.3

12.3.2
9.1.17
9.1.9
1211
90.2.8
8.1.3
4.2.4
6.2.6
10.1.7
10.2.6
10.1.6
911
13.34
8.2.13
7.2.5
7.2.6
4.1.10
9.2.13
9.25
12.1.4
2.2
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system blackstart capacity 10.2.8
system blackstart generator 10.2.7
system related outage 11.2.1
T
technical criteria 13.2.2
(for  eectric power system
reliability)
technical delay 6.1.9
temporary fault 4.1.19
temporary outage 9.2.3
time duration 2.6
time interval 2.5
total transfer capability TTC 1111
trangent forced outage rate 9.1.22
trandent outage 9.2.2
transmission reliability margin 11.1.2
TRM
U
unavailable state 4.2.6
unavailable time 6.2.7
unit derated factor 10.2.2
UDF
unit derated hours 10.1.5
unit derated state 10.1.4
unit derating capacity 10.1.2
unplanned outage hours 9111
unplanned outage state 9.1.7
unscheduled maintenance 5.7
up state 4.2.3
up time 6.2.5

useful life 6.3.1
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weakness failure
wear-out fallure
wear-out failure period

62

414
4.1.7
6.3.4





