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RUNGSINEE BUATHONG : TERMINOLOGY ON PERFORMANCE INDICES FOR
POWER PLANT.

ADVISOR : ASSOCOATE PROFESSOR PRIMA MALLIKAMAS, 169 PP.

This special research aims to present terminology on performance indices for power plant
including terms related to availability, reliability and maintainability of power plant. The special
research is based on related theories and methodology of terminology in order to gain practical and
appropriate Thai equivalents which are the product of terminological work. The terminology will be
beneficial as a reference for translators, engineers and all parties involved in this special field as well

as those who are interested in power plant performance indices.

The terminological methodology of this special research consists of 6 steps: 1) defining
the topic the scope, the target group and the purpose of the terminology 2) studying and collecting the
information related to power plant performance indices 3) compiling the corpus from selected
documents 4) extracting terms from the corpus 5) defining concept and constructing conceptual
relations 6) creating extraction records and terminological records including Thai equivalents and

definition of terms in Thai

The terminology on performance indices for power plant consists of 39 terms presented
according to conceptual relations. The terminological record of each term consists of source term in
English, Thai equivalent, grammatical category, subject field, definition, illustration, linguistic

specification and cross-reference.

Chalermprakiat Center of Translation and Interpretation
English-Thai Translation

Academic Year 2019
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Rank Frequency Word Rank Frequency Word

10 4033 power 66 876 plants

19 2533 system 67 867 forced

22 2001 plant 68 849 period

23 1954 company 69 825 electricity
25 1743 reliability 70 817 total

26 1729 unit 71 811 management
27 1707 maintenance 75 766 used

28 1701 energy 76 759 MW

31 1644 gas 77 753 table

32 1634 outage 78 751 systems

35 1399 performance 80 726 rate

36 1383 time 82 719 steam

39 1266 capacity 83 716 state

40 1251 failure 85 707 equipment
41 1230 data 89 682 number

42 1229 units 90 681 operating
43 1191 hours 91 678 fuel

44 1117 availability 93 663 service

45 1112 generation 94 656 operation
46 1105 turbine 95 644 coal

52 999 have 96 643 generating
53 997 risk 97 642 available
55 970 glow 99 634 case

56 970 has 100 607 component
58 948 factor 103 599 information
60 905 cost 106 585 cycle

61 893 analysis 112 575 components
62 889 based 113 575 outages

63 882 year 118 558 value
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Rank Frequency Word Rank Frequency Word

119 548 during 169 418 term

120 545 load 170 417 loss

121 543 new 171 414 board

125 523 equivalent 174 409 related

127 532 supply 177 407 given

128 531 costs 179 400 transmission
129 531 development 181 399 demand
140 513 control 182 396 electric

144 508 planned 183 395 design

148 497 business 184 395 results

150 480 industrial 187 390 subsidiaries
151 474 financial 188 384 engineering
152 472 average 189 384 work

154 466 level 190 383 different
156 463 using 193 373 failures

157 462 process 196 398 annual

161 445 wind 197 368 temperature
162 444 production 198 368 thermal

163 440 unplanned 199 365 heat

164 431 net

165 430 distribution

167 424 probability

168 421 high
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any M a1y M
1 power 8 generation
2 reliability 9 factor
3 unit 10 based
4 maintenance 11 equivalent
5 outage 12 planned
6 capacity 13 unplanned
7 availability 14 net
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power power plant

reliability reliability-centered maintenance (RCM)

unit unit derating

maintenance maintenance outage
preventive maintenance (PM)
corrective maintenance (CM)

reliability-centered maintenance (RCM)

outage forced outage
unplanned outage
planned outage

maintenance outage

capacity maximum capacity
gross maximum capacity
net maximum capacity

dependable capacity

availability availability factor
equivalent availability factor

weighted equivalent availability factor
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algaum mnlsingaiu
generation actual generation

gross actual generation

net actual generation

factor forced outage factor
equivalent availability factor
planned outage factor

gross capacity factor
maintenance outage factor

net capacity factor

based condition-based maintenance

equivalent weighted equivalent availability factor

weighted equivalent unavailability factor

planned planned outage
unplanned unplanned outage
net net maximum capacity

net capacity factor

net actual generation

3. AUIANTINAIL9S 19 defined as, referred to, known as, called 15 U@W 1H099101iA1Y
Sl @Rz usnsigadosiimsiens wu

Net Actual Generation (NAG) is defined as the actual number of electrical megawatt hours
generated by the unit by the period being considered (Gross Actual Generation) minus any

generation (MWh) utilized for that unit’s station service or auxiliaries. (E226.txt)
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To appraise the overall performance of the case study power plant, the performance data obtained from the

plant were analysed to evaluate some key performance indices, like availability, mean time to repair

(MTTR), mean time between failure (MTBF) and capacity factor (CF). (E117.txt)
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The Net Actual Generation (NAG) is defined as the actual number of electrical megawatt hours
generated by the unit by the period being considered (Gross Actual Generation) minus any generation

(MWh) utilized for that unit’s station service or auxiliaries. (E226.txt)
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Reliability may be defined as the ability of an equipment, component, product, system, etc., to
function under designated operating state of affairs for a specified period of time or number of cycles [1].
For a large and complex electricity generating system such as CCPP, reliability is the probability of
generating electricity under operational conditions for a definite period of time. (E205.txt)
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Condition-based maintenance is preventive maintenance that is based on performance and/or

parameter monitoring and subsequent actions. (E217.txt)
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“Fiction” refers to literature created from the imagination. Mysteries, science fiction, romance,

fantasy, chick lit, crime thrillers are all fiction genres.
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Preventive maintenance (PM) is planned maintenance performed when an item is functioning
properly to prevent future failures. It may involve inspection, adjustments, lubrication, parts replacement,

calibration, and repair of items that are beginning to wear-out.
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Energy unavailability is related to energy losses under and beyond plant management
control when the unit is not able or not allowed to be operated at reference unit power to meet demand of

the grid. (E209.txt)
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Dependability: totality of the characteristics of an asset related to availability performance and
its influencing factors: reliability performance, maintainability performance and maintenance support
performance
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Lead pencil: pencil whose graphite core is fixed in a wooden casing that is removed for usage
by sharpening.
Note To be used for writing or making marks, a lead pencil must be sharpened at least at one end.
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Lead pencil: pencil whose wooden casing is fixed around graphite, a soft, black form of carbon
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Lead pencil: pencil whose wooden casing is fixed around graphite
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virgin forest: forest constituted of a natural tree stand
Natural tree stand: stand of trees grown in a virgin forest
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Natural tree stand: stand of trees grown without interference by human
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1. Mechanical pencil: writing instrument composed of a barrel and a refill
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2. Mechanical pencil: writing instrument composed of a barrel, a lead refill and push-button
advance mechanism
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Deciduous tree: tree that loses its foliage seasonally
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1. Condition-based maintenance is preventive maintenance that is based on performance and/or parameter
monitoring and subsequent actions. (E217.txt)
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2. Actual generation (AAG) Actual generation is the energy that was generated by a unit in a given
period. Actual generation can be expressed as gross actual generation (GAAG) or net actual generation

(NAAG). (E208.txt)
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degraded. The aim of preventive maintenance must also be to detect and repair hidden failures,

i.e. failures in redundant elements. (E401.txt)
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1. Reliability may be defined as the ability of an equipment, component, product,
system, etc., to function under designated operating state of affairs for a specified period of time
or number of cycles [1]. For a large and complex electricity generating system such as CCPP,

reliability is the probability of generating electricity under operational conditions for a definite

period of time. (E205.txt)
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2. Reliability is the capability of an asset to continue to perform its intended function. It
is normally measured as the mean time between failures (MTBF) for each system (E212.1xt)
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Mean time to repair (MTTR) which is a measure of how long, on average, it will take to bring
the equipment back to normal serviceability when it does fail. (E401.txt)
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Reliability Centered Maintenance (RCM) is a systematic method to keep a balance between
preventive and corrective maintenance. This method chooses the right preventive maintenance

activities for the right component at the right time to reach the most cost-efficient solution [9]. (E217.txt)

' I a o @ {1
WU reliability-centered maintenance Lﬂumﬂuﬂiumﬁm'gqiﬂmﬁmﬁ’aﬂmmmwmm

' '
a = = 9 [

o [ { a o a ° [ [ EoAl
‘I/INﬂTiUW?QﬁﬂETﬁﬁﬂigﬁﬂ‘ﬁNﬁﬂﬁﬂ LﬂfJ’Jle’fNﬂ‘]Jf‘l”lﬁfﬂ‘lfiuﬂﬂfﬂﬂﬁ3Miuﬂ']i‘]ﬂ@ﬂﬁﬂ‘]ﬁﬂﬁ}ﬂ‘ﬂaﬂﬂim’ﬂ

q

o a 4 a o @ ' o o a 1% .
ﬂ?iﬂ1luuﬂ1iﬂ’w’3%ﬂ1§ﬂ1§\1§ﬂ1&11ﬂ5$m°ﬂ1ﬂ TEUIN ﬂ1§°].|1§\15ﬂ‘kﬂl°lf\1ﬂ’0\iﬂ‘u (Preventive

. ) [ a FY . . 4 [l I a
maintenance) ‘H?i’ﬂ mi‘]ﬂ?\‘liﬂyuﬂﬁuﬂllﬂj (Corrective maintenance) Lﬁaaﬂmmungﬂuiumimﬂmzi

v 9

A o A A Y A A Y
AUVDNUDNLATBOIINT Wi@LW@GlWiJﬂ'J'IﬂJLGB@ﬂ@Ul@]Q\iq@

2N

YA v A =] J Yo 1 ° @ Y o Y 199 9 '
m%nmmmummﬂ%mm “ﬂTi‘U”IjQiﬂHT”’E)W‘ﬂﬁiTQﬂ’J'liJﬁllﬁujﬂllﬂﬁiﬂfQWU’N
< o @ = X [ [ o [ a
reliability-centered maintenance Lﬂuﬂi%ﬂ’)‘uﬂ'l‘iﬂ1§\ﬁﬂ‘hl1@ﬂ“]J‘igl,ﬂ‘ﬂ“r‘fﬁ\?lﬂfumEJ’Jﬂ“]JﬂTi‘]ﬂ?\ﬁﬂ‘HWL“]N
Y . . A o [ a [ 1 . . . I
ud la (corrective maintenance) 139 N13U1] FnvuFatleoadiu ua reliability-centered maintenance 13lu
~ a A A A A 9 A 1 [ o [ 9 o K A o 1
LWfNL‘V]ﬂ‘L!ﬂ'Hi’E]Lﬂi’EN3J’E]‘VIElﬁ]fLW’E]G])"JEHJ‘iﬂﬂ‘g\?ﬂiyﬂ’JUﬂTﬂJﬁNSﬂ‘HW HIVYIIUNNATIN “UUINN UL
o 'L [ o 1 o o Y A A Y, A A 1 o I
ruodn Iniitudin “LL“LJ’JVINﬂ']i‘U”I?QﬁﬂHWLuuﬂ’JﬁJLﬂf@ﬂ@hlﬂ” HAZINONITUITINAVN UM 11

o 1L } U @ 4 o
ﬂ”l'iﬁ%JNﬂWﬂiﬁiJ Y93 ISO 704 N ﬁwmfazé’l’mﬁmmmzwwammzmamy1 (Linguistic economy)

9 A

@ J o 1 ) [ ] o T A a
ﬁWﬂ!ﬁﬂULﬁﬂQﬂ’l?’] “llu')ﬂ’mﬂ’liﬂ'lé'ﬂiﬂ‘hl'lluuﬂj']ﬂl‘]ﬁ]ﬁﬂklﬁ” ’E)’l%fl’]')ul,ﬂﬂﬁ$"'lfﬂ LMLﬁE]Wi]ﬁmﬂu

Jd 9Ya o

4 4 @ =) <3 J o 1 o [
!:%’E']Q"U’E')\Tﬂ'lﬁﬁ@ﬂj’]ﬂﬂﬂ’lﬁlmﬂﬂﬂiuﬂﬁu AIYTUAITUINUIT AT “Llu’J‘ﬂ’Nﬂ’lﬁU’l?\?iﬂ‘]&l’“ﬁjuﬂﬁ’lu

U

A A YA ' o o 9 A A v A A v
l“]f’é]fl’ﬁ')h],ﬂ” UANUIHUIZTUNI “fﬂTlJ'lE\ﬁﬂ‘]&l'lluuﬂﬂ']m,%@ﬂﬂul@” Lu’f]Qﬁ]Tﬂﬁ']ll']iﬂﬁ'ﬂﬂ'NiJﬂiﬂﬂulﬂ

gnAvILAZATURIUNT

1 1% S A 1 Ya dy 9 A [l A @ d
FAIUANNDU 9 Ulllﬁ1ll1iﬂcl‘]ﬂ‘ﬁﬂﬁuulﬂ Lu’EN%1ﬂ1h@1%ﬁﬁ]ﬂ’)1hﬂh1ﬂ%f)ﬂﬁw1ﬂ 1% actual

. 2 J o A Y o 1 =< = I a 1Y) . = = a
generation FuuANNNUILNoUAI8A1N actual FINWBDI 1T UITI A generation FINUTYDI NITHAN

@ J

A 9 = A o =~ =) [ [} A 9 ] v
NI0 NITEAIIN “ﬁﬂ!ﬂf]u’lﬁWﬂl‘ﬂﬂUlﬂﬂﬁﬂ’lH']U];V]EliJ'lﬂi$ﬁ3JﬂulliJ’f]'lﬂﬁf)ﬂ'J']NW?J’]U“@@EJ’N%@!%H



71

13199910 generation 1uVSUNveIdyiaussous I5a Wi vuede Usuandsaru vl actual

generation 39111889 Ysunamaaann liihnTsa Iihege 1dese hudu

a o a <3| v J
32 358emien uiimsatiednilaol Faadnuusiidang ludiiow §isvadhadng

9 v

Y ]
T Taeld3E Mt 11 1 iflesanmsulansai Taoldmding lieedoanumnevean Tu

v Y @ [ 9 Y !
mﬁuhlﬂ@fn\iG]fﬂﬁ]u@ml!ﬁﬂﬂiu@'ﬁ1ﬂeln\1ﬁu (YU

- L o oo o 1 o 1
1. availability factor Fadudninisenovualeiin availability H& factor 71177 availability

= Y

umsiyaa Gﬁuﬁluwwmﬂﬁuﬁwmmﬂﬁu"lﬂﬂm‘uu an. 1 naildsz 18 wie “anuldaes
18> #1917 factor nU1884 “Falsznou” wie “Jase WethdwififeuiRsandszanfnumii <
Usznouanuldaesld” wie “Tasoanuldaesld” fiseianumiuidalioredoda Tuimily
vsuniesaussous Tsa i 1dedamanz ay 91nfiie1wea availability factor Faiion 133 uily
“Sandnszninganmi s liliuduaseuitendanszue 1l Tag lifimsneaduniossnidu

a A 9 U 1 1 ~ o 9 v K [ ) [} ada
NTUYALAULIATOILUVUNIDNINYADYINIATNNINUA Q’Jﬁ]ﬂﬁ]ﬂlﬁu’ﬂﬁWVIﬁﬁNiﬁMIﬂﬂ’)‘ﬁﬂﬂﬂ”lumiJﬂTN

“6’@151mmw%’am§um’§m”

=\ o Q}st! Y% Ia o '« o Y
2. outage UN1TUYNY GU‘Ll“l‘LlWﬁ]uTHﬂiNﬁWVI’Jﬁ’JﬂiSMI’lWﬂTﬂU‘U ATN. I “ANVUVAUDN,

oo

o 9 1Y) o A A o = =} [ 1 Y YA v A <3 " W '
anmdadoq, Trlihay, Tldunue” enasandwiifienifesaanarinds giselanumiuanga s
gnaeurzanlunsunGesasiiaussous 15 Wi iosnindrnn Tshay Tanumaneluaenha
= = v Y ' " Y ] o 9 a
Fap1anuens msvatesvesszuuds il luldmmizmzeviniuanudadesvesszuunisnie
Tihedralse vl 9ndiionuvesdidn outage Fationw 131 il “mamsainioaninziilsa v
vgarawasoaiudia T ld luansondanazsrenszua lddudgssuuiasliddanald
Tsa Tl lisianumdeulumsnda Tl disetuauedwiadialnilagisdadiiomsdin “msvga
o 4
IAUINT D"

@

. = CZN d% v dAa Y 1 a o =
3. derating Imsiyaiaru luwarynsudnndans sy Tldmiiu 2an. 91 “msaaiine” ¥
anvazfilsnglusiilowaoadii derating ineds “Usinamawdan s ihgadeliildee
o Y T3 A 2 a o ' o Aa
wasauld lidudaanuansa Fufnannaitedfads 1y an1meInId N151NBHANA 1AV
9 v 9

4 o a 4 I o
Q‘ﬂﬂiﬂ! UB ﬂmumimumdsm L‘]JLW]L! *ANN L fJ‘]JLﬂENﬂTH1111/]fJ@Nﬂﬁ13%ﬂﬂﬂlluﬂﬂ@]ﬂﬂlﬁu1uﬁuﬂﬂ

a d' [ = YA o K o A o 1 o @ a
Uiﬂﬂliﬂﬁ@%uﬁhiiﬂu%jiﬁll“l/\lﬂ1 » ARA! EJ%QLETH’E]‘FTWVI?WNGIJ’TMI@EI DIMHYINAII “A1AINAN



72

Y
4. capacity factor Hin1stayaauuluwanuiynsudniiaanssulifingu 2an. 41 <

'
[ =

1 E4
Usznovvuianuy” seanyuziilsingludiiiewveod1a1 capacity factor HN18D “Aiiv %

1 o

aussouzvedlsedllidumamaalastaueniiinms lendsnuannaieesuiia lifuindes

v v
a0 4 S 1

~ ] I Y 1 dy o a 1
s lantsooniy 2 Usznn vl,ﬂllﬂ L. AMNIFNIDNNAANTIV 2. ATNY

[

9
Wwhdwangns Aniiouifes

=

a1 e “dalsznevvuiannuy” 39 luded s Tudmiluuunisesdafiaussous 15e T

o A o

Y o <Y 1 o A A a K F) U o KR o ) ] ama
HouAn NI umde ALz lannuvneg givsasauedniai el lasdsoemienum
1 “DAIINAINAN”

a I a Y v ' Y T 4 o o
3.3 3809ngu WuaTmsadndnn v lasns 143 duundwniefssvean Tuiaung

Jd 9 o [ L

o Yya o o od 9 X vy Yy o o v '
aﬂﬂmgiﬂalﬂﬂ\iﬂuIﬂﬂﬁWﬂﬂﬁﬁ’l\ﬁJuiﬂuFﬂgﬁﬂﬁﬁ@@ﬂﬁ@Qﬂug’l’luﬁgﬂuuiuﬂﬁu WNIVYT I W‘V]Glfﬁll

U

v 0¥ 9

winilususeunoumiududmriaduly

&

X
U

Y ax a 1o o Yo Ja a =
PIYITNTIDINPNITUIU 15 Iﬂ&li“ﬁﬁ‘W%mﬂﬂmﬂiﬂﬁ IN

[

Yy a A Y o A W ' = 2
NI WDUNDFIINANN I@ﬂu@j@ﬂ’]\jj’lﬂaglaﬂﬂ N AL

ngu 1

[

ANN agj‘lui uuuiumﬁummﬂuﬂaw 1 '1duA availability factor, equivalent availability

o

s & < o Adq Yo 2 9
factor L101¥ weighted - equivalent availability factor Tagdnying 3 a1 Wuasinldiarainunion

Y

) Y
IAUIAT04 (Availability) Taelinuanymedinny aell

. oo A o v v ] A a A A a
“availability factor” A9 8A31d8IUsZH 1IN 159 Tihamsaduniouionda
nszud IihedsaoiiiosTae lulinisvgaauniosnierranain lse i dianunionnaznaa

] a 4 <3 1 ] { o ] 'Q
aszue Tl 1 1 diaums o afanua o9 N MU UANI 0319 NN

“equivalent availability factor” i® 8R318IUTLHI9F 1NN 159 IrlihansadunTes

naanszud Iiheduaeiiioslae lilimingamuasowas liinamdwdagads namawwaagde

QU

a

A A dg! 4 o w a A A ds@‘ F2 ] d‘o A
Vllﬂﬂﬂllﬁﬂﬂ@ﬂﬂimuagﬂ"laﬁﬂaﬁqmulﬁﬂﬂlﬂﬂmuﬁ]?ﬂﬁﬂWWLL’Jﬂa@Nﬂ"lflii!%?ﬂﬂﬁ"lﬂﬂ?ﬂuﬂﬁiﬂ

¥ NN

“weighted equivalent availability factor” fi9 8a518IU5L1 1917 154 Ilihaunse

a A a ] J A 12 a A 1a o w a = 2 o w
mumimwaﬁﬂizua”lwﬂmmmamaﬂ@a"lmmmqm@umimuazulnm@mmwaﬁaﬂgmﬂ NINTAN

U

a =

Y & o o A { A ¥ 1 1 { o
ﬂﬂ%uﬁﬂﬂ@ﬂﬂimlm%fﬂﬁ\?NﬁG]i;ffljLﬁﬂ‘ﬁLﬂﬂ"ﬁuﬂ1ﬂﬁﬂWWLL’J@é}BNGl@%’NL’J’GWﬁﬂWWLl@?T%E)

)

a a A
Hwaagalagnt

F19NANNITAN



73

4 A o A @ o w o J @ J 1 o U o @ J
Lﬁ@P;’!)'JEUEJWEmﬁﬂ!']aﬂ‘Hﬂ!gﬁ']ﬂﬂluéll@\iNiuﬂﬁuﬂlﬂﬁﬂWﬂllﬁﬁgﬂWWU31 U TUNAUVDIANN

Y
U U

o 1 = 9 [ A I v AaaA Y dy 9 a A < [y P 1 o
mﬂmmmmaaﬂﬂaamuLummmﬂuﬂ%umiwwmmwamJmmﬂmwnﬂuﬂwvnmgiuawmw

= Y v R A < ' 9 v Jd A = 9 Y a2 (Y
mmﬂummizuwiuwﬁu ‘1]\111ﬂ’JﬁJL‘}’i‘L!’Nﬂ’JiﬁiNﬁ‘W‘V]L‘V]EJTJLﬂﬂﬂiﬂﬂiﬂﬂﬂiﬂ’diﬁ‘ﬂﬁﬂiyMﬂ‘c’J’Jﬂu

[ Jd A

A Y =2 Yo 1 @ 9 a A &g a
Lwammmmﬂiumﬂmm i]x‘]iﬂfﬂﬂ? “DATIANUNIDULAULATON” Gmﬂuﬁwmmummmm"lm

v o 2 19 ada o a <3| v & 9 9 @
simuavulnialeIsasm et udnnasaulaglegluny “ans

]
=

YDIATN availability factor 1 :’QJ
A9y

9 a A o o =2 Y o = =
ANuwiouAuAIod + Mdnn” 9 ladniiieunesnIuaIT
%) (Y] d (%] [ Jd = = aa
sHa ANNMYIDINGY fnnheu@eamu Ine M3
TRO03 availability factor N1 NUNTOAUIATOY GRGRRITEREY
TRO04 equivalent availability | 8n31ANUNI0AMIATEY 2N
factor quya
TRO0S weighted - equivalent | 9351ANNT0AUIATDI 2N
Y
availability factor ANYALVUDNUINUD
o
NN 2

o o ] @ d A v A Y ' . . .
ﬂwmmagiuizuuuTumﬁumaaﬂuﬂ’qu‘m 2 1dun derating, seasonal derating LlQ& unit

o w a { 2 1 [l ' o <
“derating” Ao Ysuamawmaan 15 lwihgadelidanalid liaunsatiendsaulamy
=y 2 a é’ Y o ' o a d Y o w
Fannuaso Funavulannraielde wu anmeinia msmauHEananvedgilnsal Jediia
Y a & v
AMUMIIAUAT 09 1TuAY

[ a

. A o a &g A 2 o qy
“seasonal derating” Ao Madwdagadesuilurnauinainamweinmanseggmaniila
1 ' [ ] 1 a {1 [

Tsdlih lawnsadenadsnudiduiannuaunsa wu gungiomeandawalsafmainnudon

o Y ' a o v & 3 9 v A

uaz Tsa Illhwdasanudeusauldansandandsan Ididuanuansa wie Psmnanihluwiudn
1 1 o v a 4 QO’
dawanemaiwanuod s lihwdni

“unit derating” Ao A1asnangidenadanald lselisrendeauladiniiia

@ I o o a X I o a
ﬂ’J"IiJfT"IiJ"Iiﬂiuigfl&’Jaﬂf’JﬂiT’J IﬂﬂlﬂuﬂTﬁQWa@qmﬂlaﬂ‘%ﬂlﬂuWall“]”lﬂﬂTiVﬂﬂTuWﬂ‘Wﬁ"lﬂ“U@Q
d 19 ¢ [ R v o Y o 1 o w A & Y
Q‘]Jﬂﬁil! ﬁ?uiﬂmi%ﬁu?ﬂGlUﬂTﬁ?ﬂlﬂULﬂﬂﬂgflﬁﬁ ﬁ"lll"liﬂﬂ']u?mhlﬂinﬂﬂ"lilnﬂ']ﬂTﬁQWﬁ@]Wthﬂa‘U

FrmmaInaandoudey



74

I

4 v A @ o w o J @ J 1 o U o @ J
Lﬁ@P;’!)'JEUEJWEmﬁﬂ!']aﬂ‘Hﬂ!gﬁ']ﬂﬂluéll@\iNiuﬂﬁuﬂlﬂﬁﬂWﬂllﬁﬁgﬂWWU31 U TUNAUVDIANN

(3

' Y 4 . . . g ' .
INANNANVAAAADINY 11199917 seasonal derating 491¢ unit derating Wudsziangoesvod derating

[

Yy =2 A < ' 9 [ = Y Y = Y A
) fJ°’|N11?1’3111!,1/7‘11!’31?1’3if"fiNﬁW‘ﬂmfﬁJLﬂﬂx‘]Iﬂﬂiﬂfiﬂﬁﬁﬁﬂ‘ﬂ%‘]ﬂﬂﬂHﬂﬂ’lﬂumﬁ]ﬂ’ﬂnﬁ%ﬂ’miuﬂﬁ

P
= =

9y =2 Yo 1 o v a v I A 9o o X2
Gl"]f\ﬂu ﬁ]\ji%ﬂ131 MANANGTYLFY %Qlﬂuﬁwml'ﬂﬂu&ﬂﬂ\jﬂ1y1]l1/]ﬂellﬂ\1ﬂ']']1 derating M ARRl UM UAVU

g

o 2% = [ J =2

TmiTasl#asmssesmidonniudwiasdulaoldsluny “Sdwmaagando + dAwindn” Jalddned

U 9

S S
MBVIABININATI
% v L% v da =2 ada
sHa ANNMBIDINGY dnnifguRsamulng IEMI
TR027 derating Manang e GRRITIVREY
TR028 | seasonal derating frdanaagaIagain 89N
ANNLIATOY
TR029 unit derating MaINangaaeIInanIn GAIGH
A
GECK
4
nauN 3

[

ANN agﬂui uuﬂuwﬁumﬂ’muﬂau‘ﬂ 3 'l@un planned outage factor, unplanned outage

Y < v oA A a 4
factor forced outage factor L/1¥ maintenance outage factor Tﬂﬂmwumﬂumuuw MINANANITAUNIT

a 4 1 I 1% 1 a
wqmﬂum%qﬂszmmma ) 1¥U forced outage factor LY UAFHUIFN1TINA forced outage Q&

Y
a1 oA

. I [ a . e

maintenance outage factor U UATHUITNI5LNA maintenance outage Tagn forced outage QY
. d 1

maintenance outage Huilszinngogves unplanned outage

Ly o [ 4 1 o Iy o

% d o = <3 U 9 1% = = 9
nnu Tunrdduiusvesdniuaaz i gIselaNMANNAITAIRANNINguRe Tasly

% 4 I @ o ] v d o 4
Taseadrununpudeaduiosnniludwinegluszvun Tuimiferduwieanuazainlumsly

=2 Yo 1 % a A o a A = d o J
J1U ﬁ]\ﬂ“lfﬂ']’ﬂ “DATINTUYAAULATDIAULNU LA “DATINITUYALAUIATDIUDNUNU B UANN

Y
ds}Qw =

IMBVIABIVDIAII planned outage factor 1A unplanned outage factor AINAIAU NHIVIAHUAVU TAE

U

Gl yJas [ A

1Y [ Jd a 2}1 J I c’w a
mﬁm:i@mgﬂm%mﬁwmmslumuﬁauﬂauwﬁjuﬂuﬁwmmﬁ}u LlI’E')Wﬂ']iﬂ!'ﬂﬂi\?ﬁ%}%ﬁ/n\?ﬂ']‘]&ﬂ"llﬂ\i
??f’W nm EJTJLFIEl\iﬂ'l‘]&l111/]81W1J311]ﬂ'3']n’ﬁ’f]@ﬂa@\1ﬂulu'ﬁ]ﬂi]']ﬂsl ygﬂtm‘u “DR31 + ‘]Jiglﬂ‘l/]"ll@\iﬂ']iﬂfqlﬂ

a 2 YA v K Y o @ = s o 1 .
IAUINTDY” g«ja%m"lﬂmwuﬂﬂwwmﬂmﬂmmywll‘naﬁummfn forced outage factor [li¥ maintenance

9 9
v A Yy

outage factor InalFgilunudanarn el dnsiii puRBveIMINgAIRIIAT Rz 1AM RNt

o v v ) ' Y R Yo oa a
ﬂmuﬂllmaﬂmumuﬂauwm %Q"lﬂﬂWVILVIEJTJLﬂEJWﬂiJ@niN



75

s Annedangy Aniifeudesn i ng M3
TRO21 planned outage Factor 5ﬂﬁ1miwqmﬁum‘%mmmmu faurlasdne
o}
TR022 unplanned outage factor ﬁmwmswqmﬁum‘émuemmu faurlasdne
1A
TR024 forced outage factor 5’mmﬁwqmﬁum§muammu 29NQW
Tagaiany
TR026 maintenance outage factor 5’mmﬁwqmﬁum§muammu 2N
TR TN EYERT B

[

v o  d d F) v Y U = o [ 2 ya a Y

3.4 MINUANN LﬂuﬂTﬁﬁﬁNﬁW‘ﬂIﬂfJﬂlGIfﬂ"Iﬁﬂ”l‘c’JLﬁENﬁWVIﬂWH']@\‘]ﬂE]H"IN NIVYNITTULLRD

1 an g ] A v o J o A v oA 2 A
’N’J‘ﬁﬂTiuul,iJﬂ1ﬂﬁﬂﬂ31hﬂn18ﬂlﬂﬁhiu%ﬁuﬂlfNﬁ“W‘VIEl,uﬂiZ1]'3’(,1ﬁ“IN‘VILi@dﬂ%uﬁn‘i‘iﬂu%Ii\ﬂWﬁW%’ﬂJ

@ o v o A Y a A A 3 = o I 9 v A
’J@]Qﬂizﬁﬂﬂiuﬂﬁﬁ]ﬂ‘l/]%“l/‘li’ﬂmﬂﬂﬂﬁﬁ@ﬁiiﬂlﬂth@ﬁﬂWﬂmﬂ’Jﬂu u,azLﬂuummﬂumﬂmm%u

Y 9 H

E4 9
aussoug Ie T 1dedagndes diveda lildsmstilumsinlszunadnsiagail

o = 9 o 14 dﬁ 9y [ J

Tagagd nisvariitiunnvoyadnwniiiosay (Extraction record) ﬁuﬁﬂaﬁ’wﬁaﬁwm

U

= a o o Jd A = < A &
(Terminological record) NILUVYUUYY Lla3ﬂ'l‘iﬂﬂ’iuﬂﬁ’ll\lﬂﬁ/]EJ“lJLﬂEJ\?ﬂT]&I'II‘h/IEJ LﬂuﬂiZ‘U’JuﬂWiﬂLﬂu

[ o Yo 9

= L o = a A o 79 ¥ A I ¢
I2UULASUN ﬂlﬂﬂ!“l’lsluﬂ'liﬁ)ﬂvn W?ﬂﬂ@@ﬂﬁﬂ‘]&lulﬁgw50'131';1!']Lﬁf’)ﬂﬁﬁﬂ!ﬂﬂl“ﬂiﬁlﬁﬂ?gﬁﬂ LW@Glﬁhlﬂ

U

(% P o J v o
Uszuradminiiquaimazgndesassnuinglszasfuensia



76

a
UNnn o6
unagy
6.1 ajuUwamsIvg
o o A o o J o 4
Uszanadniiisesaafiaussous Tse Iihiidaguszasd 4 dsems drenu dsemsusn e
= = = an o o 14 =Y a ~ A = 9
ANy IMgERuazsseuITMIlszuadmnaunguAnnine Usenisnass tieAny1nL3
Li’ Yy A v v A A A o o @ -4
Wesdunernuariaussous 15eld Udszmshaw e nduenszuaumsidszuiadni uay
4 o o o J v : [ v o A a v
Uszmsgaie iedarilszuradniunaiuluGesdadiaussoug Ise Il §iselddutiunsive
o Y Y 2 = = o a = an v o o
MuINszandneay TagisunnmIANEINGERNNANNINGT HazszibeuITMITamlszuIadng
VOIUNANNINGT 919 Juan C. Sager, Jennifer Pearson, Teresa Cabré Sue Ellen Wright 148¢ Gerhard
. = [ 4 = agm A o 4 1 " Y
Budin :udanannanuazsztiiouIsang o ivua lageaan1sizringlssmainaiensuins g
(International Organization for Standardization N30 1SO) aani 19 IN:} JeaIu1snlse ﬂﬂm“l%mmmm
= [ a ~ an 1 o o ¢ & g 9 g 9w o
nguRNANNINewazsziliou s ma q lumsihilszuadniasailld uenvindl fadedslddnun
9 dy Y A v v A ) o = 1% a
anuibesdunernuaatiaussous Ise i innd1sSeunividingy unanudns uag
1 % gjl { v d g %
WAsgIneInuMssenuanssoug 153 Il saismsiSnudidernasauilulse Tominedide
d o v A A [ L a =
pgaunlumsdsdniimmniz maadaTuimiduiusioyon Tosdwi luaivuaniz madou

Y 1 I

2 o [ Jd A =
HY Lmzﬂ”liﬂTﬁUQﬁWVIWIfJ‘iJLﬂfNGL‘L!ﬂTH1hlVIEJhlﬂﬂfJNlﬂui$ll‘]J

Y o 9 v W
9
&

A = A vI gy o @ A ~ ~
AMNTUUATIUVDINITANEIN U"lﬂ@]\iul'l TANNIRNIENNYIVDIND Gﬁuﬁuﬁﬁﬂugiﬁﬁqwﬂ'lll

A Y 9 < v o d v JNY I
ﬂj'uJ!(']ff]iJIﬂ\jﬂu ﬁ’ljJ'liﬂl;lﬁﬂ\1El,w!WUﬂj'lu’ffilwu‘ﬁﬂ']\jllIuﬂﬁublﬂaﬂ']\uﬂuigUﬂ ANDAVUFINITD

ahududsznadniiiamznaGesdsiaussous Tadldfhammgugdnnine 1§ §Henu

U

[

a [ 1 o Y a 9y o 9Y v [ 4 = Av A
?f‘JJ‘JJﬁjjTUﬂQﬂﬁTWHUlﬂ%iQ IﬂEJI%j’J‘ﬂthlﬂﬁ]ﬂﬂ?ﬂi%ﬂ’lﬁﬂWﬂS%UDﬂWHWWIﬂ?iﬂgﬂllﬂﬂﬂl@ﬁﬂ?i’)ﬁ]ﬂwﬁ

g o o < 9 9 o = A Y
L’E)ﬂﬁﬁl‘].]l!?iﬁﬂ ‘1J§$ﬂ’t’)‘Uﬂ‘Ufﬂi!,ﬂllS’JU'E’JU‘U@M“ﬁ‘NﬂQL%ﬂ’J%WﬂJ Tﬂﬂﬁﬁ\iﬁ]”lﬂﬂ”liﬁﬂ']&ﬂﬂi]']&lg]@”lﬂ q 4a"

Y o Y3 9 A Y v Y 1% =R o 4 v 9 9
AR ﬂulﬂlﬂﬂi’J‘U5'Jl]ﬂ]@uﬂalWﬂﬁiTQﬂﬁ\jﬂlﬂgﬁﬂquﬂqﬂi]]&l PNANNRNICIINAAIVDYAN YT ?f’iN‘JJIu

@ v o w = 9 [ yﬁ/wdy [N o

‘nﬁuﬁnwu 73 ‘1/]1’1J1ﬁ/lﬂ"1]f]3JﬁﬁW‘1/]l‘UfN@]u UUNHUDUAANN AL ﬂWWu@ﬁWﬂmEJ‘]JLﬂENGI,uﬂTkHU],‘ﬂEJ

U U

wildeenilulszunadniiFesdriiaussong Isdlwihsuilunandngaiosalsynoudrodwi

o o A A o U~ ] v 7 [ v Y I

31U 39 M ARaNuFeu Teanu aunsauaaslisiuanudunus sz Tunmi 1dedrailuszuy
iodsz Temidonmsldauluavumnmnenieifetessunszuiumsnan i nazysy lewide
"PI¥INIT Haa Unula uay mﬂam"lﬂwau%ﬂﬂymwmaww s3oanyiianssous I5elniuas

AEmsmilszunadniiae 1



77

6.2 Vayriwaznuamannly

1] 9
Tumsilsgunaduiiesdriiaussous 15elvilh @sewuidamais q luduaeunis

9 A

o [ [ @ J @ v w v o W
enveyarmoimnaiadieyaniu msaa@endny msadia Tuimiduius mstasiniuin

EQ

9 o @ J

o oA g < 9 o o ¢ o vy
VDYAAWNLUDIAULUASDITUUNNUDYAANN LLEWﬂTﬁﬂ'WiuﬂﬁW‘ﬂL‘ﬂﬂ“]JLﬂfJﬂﬂ'lHWll‘ﬂt’JL!ﬁ%llﬂﬂuWULLu’J

[

Y
maud lu Taegliseazden aail

v A Y A ° v v Y
1. MIAALAdNUBNANIHINIAININAIVIYANTH

[ o A 9 A

Y 9 I ° Yy d v Y A
AR ﬂimzﬂm«n°lumsﬂmaeﬂmamLweummﬁmﬂuﬂawayamymmmﬁua"lﬁuuw

U

(3

1 4 Q/ 4 { d a 4 v %
#1 31509 Adsdoyaniv e 1# ladeyaindudumumunivuamzisosasiiaussous 15elwdh &
Y ' o ~ ] oA ' 9y A Y [ @ A 1
Toun dunfegluaniunisai@odrsseni1afiFer1w 110110 (Expert - expert) Aaunioglu

o A 1 Y A o YA 1 = @ 1 = 1 ...
ﬁﬂ1uﬂ1imﬁ'ﬂﬁ1ﬁizﬁ’ﬂ\1@L%ﬂﬁ%?i}‘lﬂ‘ﬂN‘V]’O‘c’lsluilx‘lﬂ1ﬁLﬂﬂ’JﬂuLmuliJﬁfﬂ’J%'lﬂluWH (Expert to initiate)

k) U

(Y { v 4 4 v [ ] { o
uazdruniegluaniumsaimsdoasseragianuinug lutinawg (Teacher - pupil) Tayrfif9e

U U

v A

< I (% { [ a
wunae sxnaussous Isdldududyinldlumsneanuavisouzvoantlonaa Wi 3alins 14

A 9 o w U A A 9 U a = g‘/ v A v 1 v
NuifeudiIng na1aae Imsldaummz lungugaamnssundaa I 8nns aatidenanduilu
o JA o 2 ] I v a a A adg a J .
Awnnfvuadummzeuduinasgiu Tasan1iuinswisns liuazdiannseting (Institute of

. . . A 4 ' A A < A A 9

Electrical and Electronics Engineers ¥139 IEEE) Llaig 94ANIANNIINMBINOANNTUALFDD D 1A LU
seuv IolWvi9esi3 nuniie (North American Reliability Corporation #3538 NERC) tie 19 1umssieau

1 a (% { 1 o A 1 [ 1 ]
anssougzlungugnda I dunfegluanumsaldeasszningdianuinud lutinwd wu
o 4 1 o a [ Jd o o 4 1 1
dsouisealse il 39lddsingdeuedwiaadiaussous Isa lddwmindiesninaanlng
3 @ o 4 o o , . . o o
Wudnnnise gNAVYUIINANNWUIIU LY U weighted equivalent availability factor, availability factor,

k3

. 3 Y ! a v ! . Jo T .
maintenance outage WHudu wouaiiean1sesueANNNY 21U 1Y availability, reliability, mean time to
F4

. . . . . . . g, 9
repair, mean time to failure Mean time between failure n3o preventive maintenance Wuau usnainil

v

o A 1 (Y] a SR 9 o o aA a I
mﬂ‘ﬁU1ﬂﬁau1wmumﬂﬂﬁﬂ;ﬂugﬂmmﬁumimNﬂm@mﬁm%mmﬂﬂﬁﬁmummmmﬁa‘ﬁmmﬂu

v 9
Fonuuan uona1nd msldnuarianssous Isdihvesnquadaliiudaznqu udas

S 1 Y da! "o o W v A [ 4 U Y a ﬂ YA o K
‘]J58L‘Vlﬁi’)"ﬁ]3Jﬂ’J”I§JLL@]ﬂ@]Nﬂuﬁllui’)EJﬂ”]Jﬂ’J"IlIﬁ"lﬂiUlei’Nﬂ5111!Llagﬂﬂﬂigﬁﬂﬂ%ﬂﬂﬂqw’dﬂﬁﬁqw THIVYI

U g

Y Y @ ]

@ @ { 1 o A 1 : @ @
ﬁ}@\‘iﬂﬂﬁiiﬁ’J‘U“I/]ﬁf]ﬁﬂuﬁﬂ1uﬂ1‘imf,§fﬂﬁﬁi%ﬂ’)NEJL%EJ’J‘]HE’IJ@’JElﬂu’é]EJNﬂiﬁ)’ﬂﬂquiﬂﬂﬂﬁﬂﬂlﬁﬂﬂ@’)

= o A = A 4 94 Yy o
UNNUINTDIUNITUFADAITN 1459 NITADAITISUINHTYIFIYAIINU (Expert - expert) LLQ1

(%

P - A A 1 91::' Sld' 1 =S @ [} A 1
AOIUNTUAOAITIN 2 Y TD ﬂTi’deffﬂ‘ii%W’JN@L‘BEJ’JG]ﬂﬂJUﬂ‘UEijﬂ’ﬁ)gﬁlu’NﬂTimEl’)ﬂullﬂulhl%ﬂﬂ%Wﬂlulﬂ1

. Y T 9 a @ A a v IR o Y v &
(Expert to initiate) “lwmaumumﬂwwm“lmmmq HAZAIUNNUNITOTUIUANN ﬁ]\‘WIﬂW]J'i%?JTJaﬂ‘WTI



78

[

= Yy oA = o %
W]fuﬁ'lliﬁﬂugii\‘]hl“l/‘lﬁWﬂﬁgﬂ@‘Uﬂ?fJ@]'J‘Uﬂ%1ﬂﬁ01uﬂ13mﬁﬂﬁﬁ“ﬂ 1 UaE 2 UIUNIN LLASTDIUNITU
d' =} %
N4 W83 1 AIUN
v A [ d
2. MIAAIADNANN

o o 4 o 4 4 o
HideRsAniaInaaseyan1ude Tlsunsunounesuaud (Concordance) TaglHnmai

=

1 2 A o =2 o Yo I <3| °
AN 9 VNﬂ'N?JﬂGlUﬂWTIIﬁWﬂQGUfNﬂ'] (Frequency) GﬁﬂﬂTiﬂﬁWﬂWVlﬂﬁJﬂLﬂu 1! fJ'J ﬂ\‘]@]ﬂ\?ﬁ']ﬂ’l‘ﬂﬂﬁ']ﬂg

393 (Collocation) 334 UM5 196211 93M 197117 (Linguistic signals) #§39ewu31013 14 Tsunsuneou

14 o KX o A 1A 1A 1 v A o ¢ A v  d 13 o JdA
ﬂ@ilmucﬂuﬂ15ﬂQﬁ‘WTIL‘WfN@fJNLﬂEJ’JlliJL‘WfN‘W@G]E]ﬂﬁﬂma’E]ﬂﬁWTlm’iNiﬂﬂﬂWTlﬁ’JuGh’iﬂlLﬂuﬁWVW]

o

[J

I 1 @ { Y Y { Y
Wunqua §IvesdeafTnudiFormgsudaiiaussous Tsaldihlszneudums ldanuiineany

U

@ 4

A o 4 T o A o g I
aussouz 159 lihvesdisoeuionsraaoundwni ldvinadedoyaniumiududniimne

a A 1
e i

[ v

A Y o JAA wad
HINIINU [ YYINWUANNNUNITUY YA muiﬂﬂamum%wwammwﬂma @Laﬂ‘ﬂiﬂuﬂ’d

. . . . 9 o a o I v 9 [
(Institute of Electrical and Electronics Engineers N30 IEEE) Wi9UA10 T LIgANNIINAQIUDYANTIH LA

'
v w a K

m%"luwumuwﬂnmﬂmmﬁw mmiwmﬂ’a weighted equivalent unavailability factor; WEUF

=2 [ =

I v a1 A Y Aa A v A R 1 9 =S vy Aa A v A
myﬂuﬂ%uuwmm"luwmumumimwuwm meuﬂﬁ“hmuﬂ%uuwmm"luwsemﬂumsmwu

=

UL unavailability factor 48& equivalent unavailability factor I%jlj RO P DRI R GRER weighted

Aa o o [ Y 1 o 4
equivalent unavailability factor; WEUF yAselumsinlszuadiindai uduaas i sz Tuiemd

9
@ v 9 ou A

s A Y o o 7 A 9 v o '
u UﬁLWGElWSZUUMTUVIWUﬁiJuim ’E]ﬂ“l/l\iﬁ’)ﬁ]illlﬂ’NiJL“ViL!’3161%3Jﬂ151%Q1UWWﬂ@Qﬂﬁ1’Jﬁlu®uWWI

€

[ v

daj 1 o @ v A L v A 1 Y a
IUDY ’]Jﬂ’ﬂllﬁ1ﬂﬂ1ﬂlf]\‘lﬂ°]fulm$’3ﬁﬂ5$ﬁﬁﬂiuﬂﬁﬂuﬂ%uﬂlﬂﬁﬂ’quE‘JJWﬁG]U],“V\I“VB\h

q

14 o d
3. m‘itﬁnwuuﬂuﬂﬂu

[ L]

9 o A v Jdou w Id ) A ) A A
ﬂ’liﬁi1\153l|UNIUV]ﬁuﬂi@MIUﬂﬁuﬁllW‘u‘ﬁlﬂuGUu@@uﬂNﬂj’]Nﬁ’]ﬂﬂJ@ﬂ’Nﬂ\uu’f]\ﬁnﬂ

g

[ o

L a 9 = @ IR @ [ <A [] 1 = 9
ﬁW‘Vlclu’d'l"ll'l'J"]ﬂLﬂW'l%i]gG]’ENIIﬂ'J'liJﬁﬂJWU‘ﬁfJﬂIEJ\?ﬂ‘UﬁWW’E]u 9 lliJﬁ'liﬂﬁﬂ’f]gl!‘UUlﬂﬂ'J 9 llﬂ@]'lll

[ [ a d' Yy o dal [ 4 =Y d' v 9 d'
NANNITNWNANNINYGT ﬂﬂ]uﬁﬁ/lm’l wﬂumumuu 19 ﬂWVILLﬁZUiUVIVIWUiHﬂﬁQﬂJ@Hﬁﬂﬂsl”l!ﬁ’f)\i

v A ' 1 a Aa A =2 o 1 a 4
aatiaussous Tsaldihduluglimsetureludadsmnssy SuinegluglvesTumanndiamans

[

A Y < 1 A o ' o 1 @ Y a A v 9
L‘Wf’]Llﬁﬂ\ibl‘ViL‘ViLlﬁnﬂ%uﬂﬂﬂﬁ”ﬂﬂ"ﬁnmu”ﬁnﬂﬂ16815 @]’JLLTJS(IQ mﬂ%mummwﬂmawayjam‘m

[ o o Y 4 o A 1 o w 1 )
LWENE]EJT\‘]L@EI'J‘VHGl é} ﬂﬂWﬁuﬂgﬂl!UUﬂ’NﬂﬂMWH‘ﬁ"Uﬂ\‘]ﬁWﬂﬁﬂ'ﬁ]u‘flj1\1%1ﬂﬂ ﬂﬁT)ﬁf) UDNUY
o o J o I . 2 g o o A o ¢ R d %
ﬂ?WﬁJﬁNWH‘ﬁﬂI@QﬁWﬂﬁlugﬂ!L‘]J‘]J"IJ’E'N Entity — Parameter cmLﬂummﬁuwuwﬂuﬂﬁuwmgﬂumuﬂi

a o ¢ A A . . £ o o da o ¢ A & o 1 A
"Uf]\‘]’f)ﬂlliuﬂﬁuﬂu\? 1199 Entity — Indicator G]NnJuﬂam’mjWu‘ﬁ‘1nﬂumﬁuﬁmgﬂumuwammuz
= D= T Y, Y )
19 udu 3969

s @ o A = 9 A a A Y
Vo10nu TUNAUHI | m?ﬁ]ﬂﬁ]ﬂ@@ﬁﬂl@ﬂ?ﬂ%ﬂ‘]elﬁﬂﬂlﬂl%ﬂ?%?ﬂ]u ua:ﬁﬂmmmagmwummwa%iu

(% o J o 2 4 v J 4 @ {
msizummauwummzﬂmuﬂgﬂuuummﬁuwu‘ﬁﬂlawiu‘ﬂﬁu Lﬁﬂﬁ%?ﬂﬁ?ﬂ‘ﬂ‘ﬁ’ﬂgﬁﬂ1§i$u



79

[

v v Jd @ a2y = 1 J <3| v 9a =2 9 9 9 o 0
ANVANNUTOENFALI UL UBININNLANITNATNY WY AR EJ*D\WIENGlﬂfﬂ’NiJgLﬂW']%VINLm%ﬂHLu%H']

@ J

10 I%jL%EJ ek Akl U ANHNAIN availability factor, equivalent availability factor L481& weighted equivalent

I

9
Y @ < 1
availability factor IUUUILT N f{’s FHUAMULAUN equivalent availability factor l181& weighted equivalent

v
v A 1A Y

Id ] % Id a 4 T A
availability factor 1JU1521ANE08VD availability factor Fuduasiivs¥anunioumauaios uatile

YA = Y v Ve 2 o & o Adq Y A 9 a A ' Aaa = '
Pinudisermngie I ledn dwing 3 midudstinldidanundouduniewanuazia Ssegly

Y
[ %

Y
aduswaoaiu ladldiu Tudmilaflun Tusiaudes uenainil §Isedslduddam Tasnsdaden

'
@ Jd A Y

a A Y a v w A o Y A o J o Y
ﬁWV]LW3JL§‘5|NLW@Gh’iLﬂﬂgﬂl!ﬂﬂﬂ?’]uﬁuWU'ﬁﬂWﬁ’]ﬂWﬁ’]ﬂ Lla31/]']GlWﬂ']ﬁlslfﬂjJTfNﬂ'J'uJﬁiJWU'ﬁvnulﬂ\ﬂf]

v
o v o

Y
u g unuanuduiusnedu 10 guuuy

e

U U

v o =® Y ¢ A 4 v X Y v d
4. NIV MUHNNVIYAAN NIV UUASVUNNVYINAANTN

ya o A:alld Y] 4

H Y v
dayrnditenuluduasuil Ae MmvausunindasanyauzdiayveIn Tunaived

QU

o J =2 o v

o Y ] = @ o w = ) 1 = a 9y Ya =
ﬁW‘V]“]JNﬂﬁ]\‘I‘I/]ﬂﬁlluﬁﬁﬂimﬂlﬂuﬁﬂEmZﬁ1ﬂﬂJﬂJE}\ﬁJIuﬂﬁu%ﬂ%$u1hlﬂQfﬂ1ilﬂJEJ‘L!‘LlfJHJUlﬂ M’J HEN!
£y Y Yy 9 Y A a o A A A Y3 = Y} v I a A
Gl@\‘ILLﬂ‘]jiUuWW]’JEJﬂUWWI’J‘]J‘VILWSJLGISJ Llﬁzﬂﬂm’Oﬂ“]_li‘]J‘VI‘mlﬁ'@\‘Iiﬂlﬂﬂﬂ\?ﬂﬁi%\ﬂﬂﬁ?‘lﬂi}i\‘l LasuIun
A a o oA ~
‘Vlllﬂﬁ@‘ﬁ‘ﬂ1EJﬂ’J13J1/i3J186UfJ\1ﬁW‘I/]“V]m3ﬂ$ﬁ'll“l/l’ejﬂ

o v d A 2
5. m‘imﬂ‘lﬂ!ﬂﬂW‘ﬂmU‘U!ﬂﬂQﬂ1H1"l‘ntl

v
~ S A =

A o gl/ o o = 49! 1 o o
ﬂaummmwwﬂumumuu o ﬂ1§ﬂ1°ﬂ‘uﬂﬁ‘w1ﬂmfJ‘LILﬂENGl,‘LlﬂﬂelWUli/]EJﬂJuGl,WiJ’dWWTU

U
[ J

@ o 1 . i . < I o S 1 1 o
ANNNIYIDINGBA1I Reliability-centered maintenance Fuiudninaoudisen melumymﬁﬂqywu

o T A

= ) A o @ ) LY
A1 RCM “If\‘]ﬁ']ﬂ153Gl“lfllﬂ‘]jﬂluﬁ111&!5@\151]@\‘1ﬂ'ﬂllfJ']'Jf’TW'VIL!ﬁgﬂ'nuﬁgﬂ'lﬂeh‘!ﬂﬁlﬁmlsﬁﬂTL!ul.ﬂ Le

[ U

) [ Jd @ 1 o 1 o @ :
dusudwiiiewdesnisine §ide ldaunsouddymlaemsldmbeludnyuzainan’ld &

[

[ Y Y o o W v d o o 9 o J KR Y o
LGRRNIAR thlﬂ mimmﬂymzmﬂfg}lmmmhmﬂmamummmw il Tunisasredng ﬂﬂhlﬂﬂTﬁu@

[ Jd A A 0 o W A Y o I A

= daj 1 Y- o A = A v Y Y
ﬁWVIWIEJULﬂ‘(’NGUUGI,WMIﬂﬂcl%'l‘ﬁﬂ'lﬁ'lﬂm L!a$LW3Jﬂ'ILW’f]GI,WﬁW‘WL‘VIEJ'LILﬂEJ\?ﬁ@ﬂ')'liJWiJ'IEJ"UfNiJIUVIﬁUUlﬂ

o

' Y P~ 2 o 1 o o 9 A A Y. 2 & o o
at’mgﬂmmazmemmumgmﬂum’n “Llu3%1@ﬂ1iﬂ1§\15ﬂ’1&|1luuﬂ31ﬂ!ﬂf@ﬂf]h],ﬂ” GBQL?JH?TW‘V]

=~ a A 9 o S YN Y1 o I Y ' v o '
NYVLAYINAD UV AUHIaninUNN ISO 704 11’7‘1'}'}'\ ﬂWVlVIﬁﬁTQiﬁll‘ﬂgﬂﬂﬂﬂi$Gb'ﬂ ll‘JJEJTJ

Y )
awnu lau luazadnlunmisldau waz luduawduldau lieadeanuruesve s Tusiad 1dg14

9 9
ATVUAQN uazmiwmsmwmmauﬂnmmﬁwﬁmummmmzﬁu“lmmazﬁmummf ANUU LLfIJ’J”I

[

A = o 1 o o Y A A Y A YA
NWNNYULAYINIIN “LLHTI/]'I\Tﬂ'l‘iﬂ'l‘a'\ﬁﬂ‘hl'lluuﬂ'ﬂul"lf@ﬂ@llﬂ” SY1I meaiﬁﬁammwm&mmﬂu

@ =3 @ o

=] I v 9 v A = Y 9 o "o 1
ﬁucmgﬂufgﬂﬂi$mﬂ‘ﬂaﬂmmmﬂ%ﬂuﬁwmmEm!,ﬂmm‘kn"lmmm @?ﬂﬂ%ﬂﬂlfllﬁu@ﬁwwiﬁﬂﬂﬂﬂa'n

2De

U



80

63  msdszendlislerionnnamside

[

@ a a o @ 4 @ !
ﬁTHﬁWﬂ?ﬂﬂWﬁaﬂﬂ%uﬁMﬁﬂﬂﬂ%ﬂqﬁﬂTﬂigujaﬁWﬂm@QuﬂﬁWWjﬂST

)}

[ o [ o A [ ¢ A o Aa
nmstamlszuiradniisesariiaussous s dhil §ive'lddnbinazdredingud
= Yo [y 1
nladsumssonsuodig
kY o I g = av 9 o o o o a A
e uazitlulse TeminemsAny1Ideaiumssaiilssuiadny luavIsunmzdy o uay
4 4 4 (% I ] v W I
melvimsdears luisesarianssous Tsalvdiiluldedalissuunasiiniasgruderdususziu

d { A a - [ I a v a
UszTemideynainsinertosluarviizuanizil hitvaduiains wieiinisinis souldda

9 v
(9 S

1 ] E4
yaanshaulizesdsfiaussoug 1seIlienunsash 1 unnd 18198416 Wil datianwaula
A g v o N4 ° o o oA v oA
Wiodeamstailszuradui awsohuuanaaznizuIunms lumsilszuraduiiz osaasil
aussoug 159l 1Udsegndly wioud luie 1l szunadwiiGosdwiianssoug s lihauysel

4 X
INUU



81

518015919949

M ing

Ed
[%

a o ’ o Y [ Y A 4 ~
259U 23UNIUENA (2553). MEIMaaTnaNvoaya.: wanms 1% NuWA3IN 2. NIUNNUVIURNT: 154

a L4 a @
WNﬁLLﬁQﬂWTﬂQﬂﬁﬂ!ﬂJﬁ']'J“l/lfﬂﬁfJ.

o

11NN ToVOUAZUNUNAIY NTENTIWENL. wfwmﬁﬁﬁwa‘”wmwmﬂmwﬂm 2561.

Retrieved from https://drive.google.com/file/d/1 WeNSEW1r93CmhgQpMIMVbdHRNaQVwr_d4/view

MYIVINYY

Cabré, M. Teresa (1999). Terminology: Theory, methods and applications (Vol. 1). John Benjamins
Publishing.

International Organization for Standardization (2009). ISO 704: 2009 Terminology Works-Principal and
Methods. Geneva: 1SO

North American Electric Reliability Corporation. Generating Availability Data System (GADS).

Retrieved from https://www.nerc.com/pa/RAPA/gads/Pages/GeneratingAvailabilityDataSystem-

(GADS).aspx
Pearson, J. (1998). Terms in context (Vol. 1). John Benjamins Publishing.
Sager, J. C. (1990). Practical course in terminology processing. John Benjamins Publishing.
Wright, S.E., and Budin, G. (1997). Handbook of Terminology Management (Vol.1). John Benjamins

Publishing.


https://drive.google.com/file/d/1WcNsEWr93CmhqQpMJMVbdHRNaQVwr_d4/view
https://www.nerc.com/pa/RAPA/gads/Pages/GeneratingAvailabilityDataSystem-

MANHIN

82



NANHIN N

3180RYANAITRYAN Y

83



318AZIBYANTITOYAN Y

84

Expert -expert
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E101.txt ‘”l&i’é]!‘%’é)ﬁ: Capacity factor prediction and planning in the wind power generation 4,214
industry
éj!‘ldlfju: Gurgur, C. Z., & Jones, M.
nmdaﬁm: https://doi.org/10.1016/j.renene.2010.04.027

E102.txt %9 !é 89: A comparison of North American Generating unit outage parameter and | 2,867
unavailability indices.
lmdaﬁm: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1015176

E103.txt %m’%m: Comparison between single-shaft and multi-shaft gas fired 800 MW 5,267
combined cycle power plant.
amda*ﬁm: https://www.elsevier.com

E104.txt %m’%m: A power plant availability improvement methodology based on the new 6,351
NERC generating availability data system (GADS)
!!‘Vidx‘i‘ﬁﬁﬂ: https://iecexplore.ieee.org/stamp/stamp.jsp?arnumber=4111636

E105.txt %m’%m: Managing utility power plant assets to economically optimize power plant | 3,117
cycling, cost, life and reliability
amdaﬁm: https://ieecexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=555681

E106.txt %0!’%0\‘1: Performance analysis of a 190 kWp grid interactive solar photovoltaic 4,134
power plant in India
amdaﬁm: https://www.elsevier.com

E107.txt % (3] !‘%‘ ® 3 : Influence of ambient temperature on combined- cycle power- plant | 4,055
performance
udsfan: hitps://doi.org/10.1016/j.apenergy.2004.04.007

E108.txt %aém: Reductions in the Risk of Unplanned Outages in U.S. Nuclear Power 9,929
Plants After Three Mile Island
smdaﬁm: https://www.researchgate.net

E109.txt %aém: Performance Analysis of Coal fired Power Plants in India 2,902

uraINN: https://www.researchgate.net
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https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=4111636
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=555681
https://www.elsevier.com/
https://doi.org/10.1016/j.apenergy.2004.04.007
https://www.researchgate.net/
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E110.txt

4 A o . . .
¥913949: Performance indicators and penalties applicable to generators in case of
failure

smdaﬁm: http:// www.medreg-regulators.org/Publications/Electricity.aspx

4,926

El11.txt

¥0i304: Preventive Maintenance Optimization for Excitation System of Bhumibol
Hydro Power Plant

smdaﬁm: https://ieeexplore.ieee.org/document/5598770

195

E112.txt

4 A . . . .

¥01304: Reliability-centred maintenance applied to power plant auxiliaries
" A

ANy

https://www.emerald.com/insight/content/doi/10.1108/13552519610113809/full/html

2,992

E113.txt

¥oi304: Impacts of Wind and Solar on Emissions and Wear and Tear of Fossil-
Fueled Generators

!!‘Viﬁﬂﬁﬂ]: https://ieeexplore.ieee.org/document/6343967

5,025

El114.txt

¥0i3049: The prospects for nuclear energy in Bulgaria

uriaafian: https://journals.sagepub.com/doi/abs/10.1260/095830506778119489

6,032

E115.txt

Yol Study on The Optimal Electric Power Development and Operation in
Indonesia

UHanIN: http://open_jicareport.jica.go.jp/pdf/11888625.pdf

16,161

Ell6.txt

¥ol304: Reliability and performance indices of power generating units in Poland

uraaNN: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1378800

3,538

E117.txt

¥ol304: Reliability and power loss analysis: A case study of a power plant in
Nigeria

UHAAN: hitps://doi.org/10.1080/23311916.2019.1579426

4,309

E118.txt

¥oi304: Complete Power Management System for an Industrial Refinery

e: Krishnanjan Gubba Ravikumar, Member, IEEE, Turky Alghamdi, Jamal

e

Bugshan, Scott Manson, Senior Member, IEEE, and Sai Krishna Raghupathula,

Member, IEEE

uraININ: https://iecexplore.ieee.org/stamp/stamp.jsp?arnumber=7438854

6,038
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https://ieeexplore.ieee.org/document/5598770
https://www.emerald.com/insight/content/doi/10.1108/13552519610113809/full/html
https://ieeexplore.ieee.org/document/6343967
https://journals.sagepub.com/doi/abs/10.1260/095830506778119489
http://open_jicareport.jica.go.jp/pdf/11888625.pdf
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1378800
https://doi.org/10.1080/23311916.2019.1579426
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=7438854
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E201.txt

¥oi304: Outage Data Concepts for Generation and Transmission Equipment

uraanan: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1709453

4,272

E202.txt

¥oi304: Evaluating power plant efficiency: a hierarchical model

nmdaﬁm: https://doi.org/10.1016/j.cor.2003.08.019

3,989

E203.txt

‘”lﬁi’é]!%’é)ﬁ: Power Plant Performance Indices in New Market Environment: IEEE

Standard 762 Working Group Activities and GADS Database

uraanan: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1709544

3,418

E204.txt

Yol Application of availability analysis techniques to improve power plant

.. v oA . .
productivity #HAINN: https://ieeexplore.ieee.org

4,875

E205.txt

¥oi304: Development of reliability index for combined cycle power plant using
graph theoretic approach

UWAINAN: hitps://doi.ore/10.1016/i.a5¢i.2013.09.010

8,175

E206.txt

¥0i394: Current methods to calculate capacity credit of wind power, IEA

collaboration

!!‘Piﬁﬁ‘?m]: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4596006

2,664

E207.txt

¥oi304: Availability & Reliability Evaluation of Dokan Hydro Power Station

uraanan: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4104725

2,580

E208.txt

¥01504: IEEE Std 762 "-2006 IEEE Standard Definitions for Use in Reporting
Electric Generating Unit Reliability, Availability, and Productivity.
1A
UHaAINN:
System Analysis, P., & Committee of the IEEE Power Engineering Society, E.
(2007). IEEE Std 762 "™'-2006 IEEE Standard Definitions for Use in
Reporting Electric Generating Unit Reliability, Availability, and

Productivity.

16,700

E209.txt

¥01304: Performance of Generating Plant: New Metrics for Industry in Transition

uvaInn: https://www.worldenergy.org

27,566



https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1709453
https://doi.org/10.1016/j.cor.2003.08.019
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1709544
https://doi.org/10.1016/j.asej.2013.09.010
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4596006
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E210.txt

¥oisoa: Reliability/Availability Guarantees of Gas Turbine and Combined Cycle
Generating Units

nmdaﬁm: https://ieeexplore.iece.org/abstract/document/395274

11,848

E211.txt

¥oi304: Reliability and availability — A Challenge of increasing importance for
energy industry
ura9NIN: Timot Veerl , Olav Bolland Dept. of Energy and Process Engineering

Norwegian University of Science and Technology NO-7491, Trondheim, Norway

4,922

E212.txt

¥oi304: Reliability of the Afam electric power generating station, Nigeria

UWAINN: hitps://doi.ore/10.1016/S0306-2619(03)00094-1

2,628

E213.txt

¥oi304: Applying fuel cell experience to sustainable power products

UHAININ: hitps://doi.ore/10.1016/S0378-7753(99)00443-7

3,344

E214.txt

¥oi504: Identifying Critical Components of Combined Cycle Power Plants for

Implementation of Reliability-centered Maintenance

uraanaN: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7485933

6,720

E215.txt

A A . . S .
¥91309: Power plant maintenance scheduling: optimizing economics and
reliability

!!‘Piﬁﬁ‘?m]: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=76689

5,594

E216.txt

¥ol304: Reliability modeling and availability analysis of combined cycle

power plants!!‘ﬁdﬂﬁﬂk https://doi.org/10.1016/j.ijepes.2016.01.007

8,500

E217.txt

¥913949: Maintenance Management of Wind Power Systems Using Condition
Monitoring Systems—Life Cycle Cost Analysis for Two Case Studies

We: Julia Nilsson, Student Member, IEEE, and Lina Bertling, Member, IEEE

e

uvasnn: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4106011

5,380

E218.txt

A A . . . .
¥91309: Performance-based health monitoring, diagnostics and prognostics for
condition-based maintenance of gas turbines: A review

13¥814: Mohammadreza Tahan , Elias Tsoutsanis , Masdi Muhammad, Z.A. Abdul

e

Karim

UHAINMN: hitps://doi.ore/10.1016/j.apenerey.2017.04.048

20,753

E219.txt

¥0i309: A New performance index for PV system analysis

2

1¥8U: T. Townsend and C. Whitaker, B. Farmer, H. Wenger

e

2,686



https://ieeexplore.ieee.org/abstract/document/395274
https://doi.org/10.1016/S0306-2619(03)00094-1
https://doi.org/10.1016/S0378-7753(99)00443-7
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7485933
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=76689
https://doi.org/10.1016/j.ijepes.2016.01.007
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4106011
https://doi.org/10.1016/j.apenergy.2017.04.048
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uraanan: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=520138

E220.txt

¥0i394: Guidebook for forced outage data recording: Definition and assumption

nmdaﬁm: https://www.aemo.com.au/media/Files/Other/electricityops/0240-

0014%20pdf.pdf

8,641

E221.txt

%i’)!%i’)x‘i: Information Disclosure Report (Form 56-1)

1igu: Glow Energy Public Company Limited

e

VoA
UHANNN:

http://www.glow.co.th/file upload/Investor Relations/Meetinglnvitation/egm2019
01/20190809-glow-egm201901-enc05-en.pdf

79,100

E222.txt

A A .
¥91399: Power Supply and Generation

1UeY: Hawaiian Electric

e

uraanN: https://www.hawaiianelectric.com/about-us/key-performance-

metrics/power-supply-and-generation

1,193

E223.txt

A A . ) .
P¥aL999: Performance of Canadian commercial nuclear units

=S

éj!ﬂlﬂu: L.W.Woodhead, L.J.Ingolfsrud

UHAINAN: https://doi.ore/10.1016/0306-4549(75)90084-5

3,151

E224 txt

4 A
¥04309: Solar Energy

UHanIN: https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=5519947

4,615

E225.txt

¥913949: 2014 Annual Report

)

1Eu: Huaneng Power International

e

v
UHANNN:

https://www.hpi.com.cn/sites/english/reportYH/E_LTN20150420029.pdf

57,405

E226.txt

¥oi504: Development of Key Performance Indicators for the Electricity and
Desalination Sectors in the Kingdom of Saudi Arabia

VoA
UHaINN:
https://www.ecra.gov.sa/arsa/ECRARegulations/Evidences/Publishinglmages/Page

s/ KPI Manual - [Final].pdf

24,539

E227.txt

¥01504: Precursor Report of Data Needs and Recommended Practices for PV
Plant Availability, Operations and Maintenance Reporting

@wey: Hill, R. R., Klise, G., & Balfour, J. R.

e

uraINN: http://www.ntis.gov/help/ordermethods.aspx#online

18,489



https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=520138
https://www.aemo.com.au/media/Files/Other/electricityops/0240-0014%20pdf.pdf
https://www.aemo.com.au/media/Files/Other/electricityops/0240-0014%20pdf.pdf
http://www.glow.co.th/file_upload/Investor_Relations/MeetingInvitation/egm201901/20190809-glow-egm201901-enc05-en.pdf
http://www.glow.co.th/file_upload/Investor_Relations/MeetingInvitation/egm201901/20190809-glow-egm201901-enc05-en.pdf
https://www.hawaiianelectric.com/about-us/key-performance-metrics/power-supply-and-generation
https://www.hawaiianelectric.com/about-us/key-performance-metrics/power-supply-and-generation
https://www.sciencedirect.com/science/article/pii/0306454975900845#!
https://www.sciencedirect.com/science/article/pii/0306454975900845#!
https://doi.org/10.1016/0306-4549(75)90084-5
http://www.ntis.gov/help/ordermethods.aspx#online
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E228.txt

%i’)ﬁi’)x‘i: Unplanned Outages: Four Keys to Assessing Risk and Prioritizing
Maintenance

wrasian:
https://library.e.abb.com/public/0195b47101119176852579680073be20/Unplanne

d Outages - 4 keys to assessing risk and prioritizing maintenance.pdf

3,342

Teacher - Pupil

E401.txt

¥91394: Thermal Power Plant Performance Analysis
=S

Q'mmu: De Souza, Gilberto Francisco Martha.

UHAININ: https://www.springer.com/gp/book/9781447123088

87,444
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sa 118991909
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RF02 ms Ilihdhenaauvdsemalne. EGAT Annual Report 2561. Retrieved from
http://www.egat.co.th/images/businessop/annual-report/2561/index.html
RF03 aneng. nann1sgeiny1szyy Inih. Retrieved from

http://www.coe.or.th/http public/download/Articles/EE/EE10.pdf
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1 GeC Generator-Capability 6 CE Cause -Effect
2 StE Status -Event 7 PT Process — Technique
3 Enl Entity — Indicator 8 SP Selector — Process
4 GS Generic- Specific 9 PO Process — Objective
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unavailability

availability
CE StE
capacity factor reserve shutdown Enl

availability factor

A 4

equivalent availability factor

A 4

gross capacity factor

EnP

GS
gross actual generation

gross maximum capacity

net capacity factor

\ 4

EnP

» net actual generation

net maximum capacity

GeC = Generator - Capability

Enl = Entity - Indicator

CE Cause - Effect

StE

Status - Event
GS = Generic - Specific

EnP = Entity - parameter

A 4

weighted equivalent availability factor

actual generation

maximum capacity
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ERO001: Concept: availability Eng: availability (E401.txt)

Feature: 11005 ouv04159 Tl lumsnaandsnu Iihaivanudesmsvesszuumas T
veuaaslunilolosiFudimotauonin lseIihianundeulumsnaandsau Inihunides

eela

Conceptual Relation:

availability unavailability

Extraction:

1. Availability is a measure of percentage of time in which a plant is capable of producing its
end product at some specified acceptable level. In a simple way, availability is controlled by
two parameters, Mean time to failure (MTTF) which is a measure of how long, on average, the
plant will perform as specified before an unplanned failure occurs, being associated with
equipment reliability; Mean time to repair (MTTR) which is a measure of how long, on average,
it will take to bring the equipment back to normal serviceability when it does fail. (E401.txt)

2. The concept of availability is defined here as the probability that the system is operating
properly when it has to. In other words, availability is the probability that a system is not failed
or undergoing a repair action when it should be in use. A high availability index for a system or
component does not necessarily mean a high reliability. (E216.txt)

3. Availability: The probability that an item will be capable of providing service whether or not it

is actually in service. Availability is related to both frequency and duration of outages. (E204.txt)

Synonym:- Abbreviation:- Grammatical Category: Noun
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ERO002: Concept: unavailability Eng: unavailability (E209.txt)

Feature: 7017z 1 159 W lugunsoduaiouiondanaziieas llludigszuuldamanu
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Conceptual Relation:

availability unavailability

Extraction:

1. Energy unavailability is related to energy losses under and beyond plant management
control when the unit is not able or not allowed to be operated at reference unit power to meet
demand of the grid. (E209.txt)

2. Aiming at reducing power plant unavailability and controlling the plant overall maintenance
costs, the RCM method recommends that the maintenance planning must focus primarily on

the most critical equipment. (E401.txt)

Synonym: - Abbreviation: - Grammatical Category: Noun
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ER003: Concept: availability factor Eng: availability factor (E221.1xt)

4
Feature: av1a¥anunfoulumsndauaziionszua lidudigszuumdellihves Tsa it flu
sasdIuszrIetna1n s lihaunsadunieuienaanszua lvih Tae lulinsngaauni o

snumsngaAuAIo U ouTBR TN UA

Conceptual Relation:

availability factor

Enl

availability weighted equivalent

availability factor

equivalent availability factor

Extraction:

1. Availability factor: the percentage of hours in a given period for which a unit was available for
service, whether or not it was actually operated (E221.txt)

2. Many of the performance indexes defined in Clause 8 are expressed as either outage rates or
factors, and it is important to note the difference. A factor represents the percentage of time in the
period of study that a unit occupied a given state, as in availability factor (AF), forced outage factor
(FOF), or service factor. (E208.txt)

3. availability factor (AF): The fraction of a given operating period in which a generating unit is
available without any outages. (E208.txt)

4. Availability Factor (AF) This is another time based quality parameter for characterize the regularity
performance of a system. Availability factor is a parameter of special interest for the case of
continuous load systems. Def.: AF is the measure if time a unit is capable of providing service;

percent available for the period under consideration. (E211.txt)

Synonym:- Abbreviation: AF Grammatical Category: Noun
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ER004: Concept: equivalent Eng: equivalent availability factor

availability factor (E208.txt)

E4
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Conceptual Relation:

availability factor

Enl

availability weighted equivalent

availability factor

equivalent availability factor

Extraction:

1. Equivalent Availability Factor (EAF) defined as the fraction of a given operating period in which
a generating unit is available without any outages and equipment or seasonal deratings. (E208.txt)
2. Equivalent Availability Factor (EAF) This parameter is a combined time and output dependent
measure of the performance of a system. Def.: EAF the amount of energy the machinery is able to
provide related to the maximum deliverable amount. Mathematical expression [16] PH -(EUDH +
EPDH + ESEDH)/EAF= ;(5) (E211.txt)

3. Equivalent Availability Factor (EAF): The percentage of a given operating period in which a unit

is available without any outages and equipment deratings. (E227.txt)

Synonym:- Abbreviation: EAF Grammatical Category: Noun
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ER005: Concept: weighted equivalent | Eng: weighted equivalent

availability factor availability factor (E222.txt)
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Conceptual Relation:

availability factor

Enl

availability weighted equivalent

availability factor

equivalent availability factor

Extraction:

1. Weighted Equivalent Availability Factor ("WEAF") WEAF measures the percentage of time
that a fleet of generating units is available to generate electricity. It is weighted for the size of
generating units such that larger units have a greater influence on the calculated value than
smaller units. (E222.txt)

2. weighted equivalent availability factor (WEAF): The capacity weighted equivalent availability
factor for a fleet of units. See: equivalent availability factor (EAF). (E208.txt)

3. In the case of multiple units, the indicator should be weighted by the Net Maximum Capacity
to arrive at the Weighted Equivalent Availability Factor excluding seasonal deratings (WEAF) .

(E226.txt)

Synonym: Abbreviation: WEAF Grammatical Category: Noun
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ER006: Concept: capacity factor Eng: capacity factor (E226.txt)
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Conceptual Relation:

availability

CE

A\ 4
capacity factor

GS

net capacity factor gross capacity factor

Extraction:

1. The capacity factor is related to the dispatch of the unit; in very simple terms it shows the extent
to which the generator is used. A high capacity factor implies that the unit is used as base load
unit while a low capacity factor indicates that a unit is used as peak load unit. (E226.txt)

2. To appraise the overall performance of the case study power plant, the performance data
obtained from the plant were analysed to evaluate some key performance indices, like availability,
mean time to repair (MTTR), mean time between failure (MTBF) and capacity factor (CF). (E117.txt)
3. Capacity factor is GCF or NCF depending on gross or net basis used for capacity. (E208.txt)

4. Transmission line capacity and electricity demand also affect the capacity factor. (E229.txt)

Synonym:- Abbreviation: CF Grammatical Category: Noun




101

ER007: Concept: gross capacity Eng: gross capacity factor
factor (E226.txt)
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Conceptual Relation:

capacity factor

gross capacity factor

A

EnP—» i
GS gross actual generation

actual generation

\4

gross maximum capacity

net capacity factor

\ 4

maximum capacity

> net actual generation
EnP &

net maximum capacity

Extraction:

1. The Gross Capacity Factor is defined as follows: GCF = (Gross Actual Generation/ (Period
Hour*Gross Maximum Capacity))*100% (E226.txt)

2. Capacity factor is GCF or NCF depending on gross or net basis used for capacity.
(E208.txt)

3. gross capacity factor (GCF): The gross energy that was produced by a generating unit in a
given period as a fraction of the gross maximum generation (GMG). GMG is the period hours
(PH) times the gross maximum capacity (GMC). (E208.txt)

4. The average NCF to February 28, 1975, covering 10.2 unit-years is 77.8%. The

corresponding average Gross Capacity Factor (GCF) is 78.4%. (E223.txt)

Synonym: - Abbreviation: GCF Grammatical Category: Noun
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ER008: Concept: net capacity factor | Eng: net capacity factor

(E226.txt)

E2
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Conceptual Relation:

capacity factor

gross capacity factor

\4

EnP i
GS gross actual generation

actual generation

\ 4

gross maximum capacity

\ 4

net capacity factor

maximum capacity

net actual generation

EnP

net maximum capacity

Extraction:

1. The Net Capacity Factor is similar to the Gross Capacity Factor but considers the net rather
than gross capacity. The Net Capacity Factor is defined as: Net Actual Generation/Period
Hour*Gross Maximum Capacity*100%%* 100 (E226.txt)

2. Capacity factor is GCF or NCF depending on gross or net basis used for capacity. (E208.txt)
3. net capacity factor (NCF): The net energy that was produced by a generating unit in a given
period as a fraction of the net maximum generation (NMG). NMG is the period hours (PH) times
the net maximum capacity (NMC). (E208.txt)

4. NCF subtracts all lost production. During an outage a unit is penalized for electricity that it
consumes and, while operating, any energy produced in excess of the declared unit capacity

is ignored. (E223.txt)

Synonym:- Abbreviation: NCF Grammatical Category: Noun
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ER009: Concept: actual generation Eng: actual generation

(E208.txt)

Feature: YSinandsau i Tsa Indhamnsondalaasalusranannosan Tasusa adluam
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Conceptual Relation:

capacity factor

gross capacity factor

EnP—> gross actual generation

GS

actual generation

\4

gross maximum capacity

\4

net capacity factor

maximum capacity

net actual generation
EnP &

o net maximum capacity

Extraction:

1. Actual generation (AAG) Actual generation is the energy that was generated by a unit in a
given period. Actual generation can be expressed as gross actual generation (GAAG) or net
actual generation (NAAG). (E208.txt)

2. During RS, the unit is capable of generating but is not because it is not needed for load or
management decides not to operate it. This is calculated by multiplying the number of hours
the unit was in economic shutdown mode times the reference capacity. If not reported, this
value is calculated as the difference between Available Energy and Actual Generation.

(E209.txt)

Synonym:- Abbreviation: AAG Grammatical Category:
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ERO010: Concept: gross actual Eng: gross actual generation

generation (E226.txt)

H Y H
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Conceptual Relation:

capacity factor

gross capacity factor

GS EnP— gross actual generation

actual generation

\4

gross maximum capacity

\4

net capacity factor

maximum capacity

net actual generation

EnP

o net maximum capacity

Extraction:

1. The Gross Actual Generation (GAG) is supporting information that should be reported as part
of the KPI framework. The Gross Actual Generation (GAG) is the actual number of electrical
megawatt hours generated by the unit during the period being considered. (E226.txt)

2. Actual generation (AAG) Actual generation is the energy that was generated by a unitin a given
period. Actual generation can be expressed as gross actual generation (GAAG) or net actual
generation (NAAG). (E208.txt)

3. Gross Capacity Factor (GCF): GCF = (Gross Actual Generation (GAAG) x 100%)/(Period Hour
(PH)xGross Maximum Capacity (GMC)) (E225.txt)

Synonym: - Abbreviation: GAAG, GAG Grammatical Category: Noun
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ERO11: Concept: net actual generation | Eng: net actual generation

(E226.txt)

Feature: Ysinamaanu Ivlihi Tsd lWihamnsonda 1§ eaudelfinandsnuineldvugnsal

Tulse T lusanainnsa nanae Fundsaui s ldihaundenasnniiendsanuldsy

= o w A

[ 4
glnsal luTse v nazidludnalsilFlumssunamdatitddumamangns

Conceptual Relation:

capacity factor

gross capacity factor

EnP i
GS gross actual generation

\4

actual generation

\ 4

gross maximum capacity

\ 4

net capacity factor

maximum capacity

net actual generation

EnP

net maximum capacity

Extraction:

1. The Net Actual Generation (NAG) is supporting information that should be reported as part of
the KPI framework. The Net Actual Generation (NAG) is defined as the actual number of
electrical megawatt hours generated by the unit by the period being considered (Gross Actual
Generation) minus any generation (MWh) utilized for that unit’s station service or auxiliaries.
(E226.txt)

2. Actual generation (AAG) Actual generation is the energy that was generated by a unit in a
given period. Actual generation can be expressed as gross actual generation (GAAG) or net

actual generation (NAAG). (E208.txt)

Synonym: - Abbreviation: NAAG, NAG Grammatical Category: Noun
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ER012: Concept: maximum capacity | Eng: maximum capacity

(E208.txt)
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Conceptual Relation:

capacity factor

gross capacity factor

EnP

\4

gross actual generation

GS

gross maximum capacity GS actual generation

v

\4

net capacity factor

GS maximum capacity

net actual generation

EnP

o net maximum capacity

Extraction:

1. Maximum capacity (MC): The maximum capacity is the capacity that a unit can sustain over
a specified period of time. The maximum capacity can be expressed as gross maximum
capacity (GMC) or net maximum capacity (NMC). To establish this capacity, formal
demonstration is required. The test should be repeated periodically. This demonstrated
capacity level shall be corrected to generating conditions for which there should be minimum
ambient restriction. When a demonstration test has not been conducted, the estimated
maximum capacity of the unit shall be used. (E208.txt)

2. Currently, the maximum capacity in the Java- Bali system is 615MW of Paiton IPP-I which is
about 4.7% of peak load in 2001. Therefore, it would be reasonable to estimate the rate of

essential spinning reserve at about 4.3% of peak load. (E115.txt)

Synonym: - Abbreviation: MC Grammatical Category: Noun
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ERO013: Concept: gross maximum Eng: gross maximum

capacity capacity (E226.txt)

Feature: Mawnangagasmi 15e Ilihamnsonaa ldednnshuazaeoiiosnelusianaiidmua
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Conceptual Relation:

capacity factor

gross capacity factor

EnP

\4

GS gross actual generation

actual generation

\ 4

gross maximum capacity

A 4

net capacity factor

maximum capacity

net actual generation

EnP

o] net maximum capacity

Extraction:

1. The Gross Maximum Capacity (GMC) is supporting information that should be reported as
part of the KPI framework. The Gross Maximum Capacity (GMC) is defined as the maximum
capacity (MW) a unit can sustain over a specified period of time when not restricted by
seasonal or other de-ratings. (E226.txt)

2. Maximum capacity (MC): The maximum capacity is the capacity that a unit can sustain over
a specified period of time. The maximum capacity can be expressed as gross maximum
capacity (GMC) or net maximum capacity (NMC). To establish this capacity, formal
demonstration is required. The test should be repeated periodically. This demonstrated
capacity level shall be corrected to generating conditions for which there should be minimum
ambient restriction. When a demonstration test has not been conducted, the estimated

maximum capacity of the unit shall be used. (E208.txt)

Synonym: - Abbreviation: GMC Grammatical Category: Noun
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ERO014: Concept: net maximum Eng: net maximum capacity

capacity (E226.txt)
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Conceptual Relation:

capacity factor

gross capacity factor

\ 4

EnP i
GS gross actual generation

actual generation

\ 4

gross maximum capacity

net capacity factor

A 4

maximum capacity

net actual generation
EnP &

.| net maximum capacity

Extraction:

1. The Net Maximum Capacity is defined as the Gross Maximum Capacity minus the unit
capacity (MW) utilized for that unit’s station service or auxiliaries. (E226.txt)

2. Maximum capacity (MC): The maximum capacity is the capacity that a unit can sustain over a
specified period of time. The maximum capacity can be expressed as gross maximum capacity
(GMC) or net maximum capacity (NMC). To establish this capacity, formal demonstration is
required. The test should be repeated periodically. This demonstrated capacity level shall be
corrected to generating conditions for which there should be minimum ambient restriction. When
a demonstration test has not been conducted, the estimated maximum capacity of the unit shall

be used. (E208.txt)

Synonym: - Abbreviation: NMC Grammatical Category: Noun
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ERO015: Concept: reserve shutdown Eng: reserve shutdown

(E208.txt)

Feature: #0124 159 IWlmineniis o lu'ldvuwaseadrgszuumas luiuiesionszualiih
iesvingudnluauszuuiias i 1 1ddans Ididunsesdromguaniuasugamaasua
T3¢ IWhiianunderlumsiduaieaiionan lihviedlummgamuaioaluvaziianumdoy

1 A I o w a o
NN UMAINand15049

Conceptual Relation:

availability

StE

A4

reserve shutdown

Extraction:

1. The reserve shutdown state is where a unit is available, but not in service. This state is
sometimes referred to as economy shutdown. (E208.txt)

2. RS events are periods of time when dispatch does not need a generating unit as there are
more economic units to meet the load. Also, there are times when the unit is not at full load for
economic reasons. (E203.txt)

3. Performance: Performance is affected by a combination of factors such as environmental
constraints, equipment aging, efficiency, and system demand that influence the quality as well
as the quantity of power produced. For instance, performance is influenced by voltage
reduction at system peak and economy shutdown at low load periods which in turn affect
productivity but do not affect availability. (E204.txt)

4. During RS, the unit is capable of generating but is not because it is not needed for load or
management decides not to operate it. This is calculated by multiplying the number of hours

the unit was in economic shutdown mode times the reference capacity. (E209.txt)

Synonym: Economy shutdown | Abbreviation: RS Grammatical Category: Noun

(E208.txt)
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outage

» planned outage

Enl
GS

unavailability

derating N

GS

i weighted equivalent
4

seasonal derating

\4

planned outage factor

unit derating

\ 4

lp| unplanned outage

GS

Enl

unplanned outage factor

forced outage

maintenance outage

Enl

A 4

Enl

forced outage factor

maintenance outage factor

Enl = Entity - Indicator

CE Cause - Effect
GS = Generic - Specific

EnP = Entity - parameter

110

unavailability factor

equivalent unavailability factor

i unavailability factor

maximum capacity

dependable capacity
EnP

available capacity
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ER016: Concept: unavailability factor | Eng: unavailability factor

(E208.txt)
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Conceptual Relation:

unavailability factor

_______________________

unavailability i weighted Equivalent

unavailability factor

equivalent unavailability factor

Extraction:

1. The unavailability factor is the sum of the planned and unplanned outage factors. (The
unplanned outage factor is the sum of maintenance and forced outage factors. (E208.txt)

2. Energy unavailability factor comprises the unavailability factor due to planned maintenance
work, and the unavailability factor due to all other reasons. (E114.txt)

3. Unavailability Factor UF The percentage of a given operating period in which a unit is not

available. (E227 .txt)

Synonym: - Abbreviation: UF Grammatical Category: Noun
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ERO017: Concept: equivalent Eng: equivalent unavailability

unavailability factor factor (E227.txt)
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Conceptual Relation:

unavailability factor

_______________________

unavailability i weighted Equivalent

unavailability factor

equivalent unavailability factor

Extraction:

1. Equivalent Unavailability Factor (EUF) The percentage of a given operating period in which
a unit is not available due to outages and equipment deratings (E227.txt)

2. EUF = UF+ UDF (C.2) Equivalent unavailability Factor can be obtained by adding the unit
derating factor, but not the seasonal derating factor, to the unavailability factor. (E208.txt)

3. Equivalent unavailability factor (EUF) The equivalent unavailability factor is the fraction of
maximum generation (MG) that could not be produced due to unit deratings and planned and

unplanned outages. (E208.txt)

Synonym:- Abbreviation: EUF Grammatical Category: Noun
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ER018: Concept: outage Eng: outage (E202.txt)
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Conceptual Relation:

CE

outage unavailability

\4

Extraction:

1. An outage is a situation in which a unit is shut down, hence it is not generating electric power.
(E202.txt)

2. The generator losses for the multi-shaft configuration when one gas turbine is in outage was
approximately 35% higher than the single-shaft generator losses (E103.txt)

3. The extent of repair and maintenance activities conducted during an outage is likely to be
correlated with the length of the outage. (E108.txt)

4. Availability: The expected portion of period time (typically a year) that a generating unit is
capable of providing electricity. Availability considers all outage activity, both planned and

unplanned, forced and scheduled. (E210.txt)

Synonym: Abbreviation: - Grammatical Category: Noun
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ERO019: Concept: planned outage Eng: planned outage
(E208.txt)
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Conceptual Relation:

outage
/%\
planned outage unplanned outage

Extraction:

1. The planned outage state is where a unit is unavailable due to inspection, testing, nuclear
refueling, or overhaul. A planned outage is scheduled well in advance. (E208.txt)

2. It must consider that a planned outage is an outage too as it concerns availability. (E211.txt)
3. Prior to a planned outage, the plant is generally operating normally, and the outage begins
with a gradual, manual shutdown. (E108.txt)

4. Availability is the popular measure of the portion of time that a unit is available to serve load
because it is not on forced outage, maintenance outage, or planned outage. (E210.txt)

5. PO = Planned Outages. Both IEEE Std 762 and NERC GADS identify planned outages as

those that are scheduled well in advance and have a predetermined duration. (E210.txt)

Synonym: - Abbreviation: PO Grammatical Category: Noun
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ER020: Concept: unplanned outage | Eng: unplanned outage

(E208.txt)

{ a 4 o A ! ! I
Feature: 1igmssivsoan1gi 15a llihmgaduasesduiia lihdssinnnilsgailunisvga

wunson I latinsnawualsndh dawald sl lutimseaauaz henszua Ildudhg sz

faa lnath

Conceptual Relation: outage
GS
planned outage unplanned outage
Enl
GS unplanned outage factor
forced outage maintenance outage
Enl Enl
A 4
forced outage factor maintenance outage factor

Extraction:

1. The unplanned outage state is where a unit is unavailable, but is not in the planned outage
state. (E208.txt)

2. Availability: The expected portion of period time (typically a year) that a generating unit is
capable of providing electricity. Availability considers all outage activity, both planned and
unplanned, forced and scheduled (E210.txt)

3. The available and unavailable states are each divided into additional, mutually exclusive
states. The available state is divided into in-service and reserve shutdown states, and the
unavailable state is divided into planned and unplanned outage states. (E208.txt)

4. Reducing unplanned outages leads to a safe and reliable operation, and also reduces energy
losses and increases energy availability factor. At the same time it reduces costs for

replacement electricity. (E209.txt)

Synonym: - Abbreviation: - Grammatical Category: Noun
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ER021:

Concept: planned outage

factor

Eng: planned outage factor

(E208.txt)
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Conceptual Relation:

planned outage

Enl

A4

planned outage factor

Extraction:

1. planned outage factor (POF): The fraction of a given operating period in which a
generating unit is not available due to planned outages. (E208.txt)
2. According to the statistical data of the North American Electric Reliability Council (NERC),

2003 and 2007, the planned outage factor for the GT POF is estimated at 4.23%. (E103.txt)

Synonym: -

Abbreviation: POF

Grammatical Category: Noun
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ER022:

Concept: unplanned outage

factor

Eng: unplanned outage

factor (E208.txt)
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Conceptual Relation:

unplanned outage

Enl
v

unplanned outage factor

Extraction:

1. unplanned outage factor (UOF): The fraction of period a generating unit is not available

due to unplanned outages. (E208.txt)

2. Some ORAP historical data has shown that the Maintenance Outage Factor runs at about

two-thirds of the Forced Outage Factor. So the machine with a 2% FOF might have 1.3%

MOF for a total of 3.33% Unplanned Outage Factor and a Reliability of 96.7%. (E210.txt)

Synonym: -

Abbreviation: UOF

Grammatical Category: Noun
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ER023: Concept: forced outage Eng: forced outage (E208.txt)
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Conceptual Relation:

Enl
> forced outage forced outage
factor
unplanned outage GS
. Enl maintenance
maintenance outage
outage factor
Extraction:

1. Forced outage is related to the occurrence of random failures (unexpected). This type of
failure is corrected with the corrective maintenance interventions. (E401.txt)

2. So itis necessary to define how the low reliability of components affects the system reliability.
As an example, for gas turbine, when the bearings lubrication system, which plays a
fundamental function, is presenting failure, the gas turbine has a forced outage. (E401.txt)

3. There are many causes that make a generating unit unavailable to meet the demands
imposed on it (e.g., forced outage, planned maintenance, scheduled maintenance, failure to
start, etc.) (E201.txt)

4. A forced outage cannot be deferred beyond the end of the next weekend.

4.1.2.2.1 Forced outage

A forced outage cannot be deferred beyond the end of the next weekend.
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4.1.2.2.1.1 Class 0 unplanned outage (starting failure)

A Class 0 unplanned outage results from the unsuccessful attempt to place the unit in service
(see 4.1.3.1).

4.1.2.2.1.2 Class 1 unplanned outage (immediate)

A Class 1 unplanned outage requires immediate removal from the existing state.

Class 1 unplanned outage can be initiated from either the in-service state or reserve shutdown
state. A Class 1 unplanned outage can also be initiated from the planned outage state. See the
note in 4.1.2.1.2.

4.1.2.2.1.3 Class 2 unplanned outage (delayed)

A Class 2 unplanned outage does not require immediate removal from the in-service state, but
requires removal within 6 h.

4.1.2.2.1.4 Class 3 unplanned outage (postponed)

A Class 3 unplanned outage can be postponed beyond 6 h, but requires that a unit be removed

from the in-service state before the end of the next weekend. (E208.txt)

Synonym: Abbreviation: FO Grammatical Category: Noun
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ER024:

Concept: forced outage

factor

Eng: forced outage factor

(E208.txt)
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Conceptual Relation:

> forced outage

unplanned outage

GS

maintenance outage

Enl

forced outage
factor

maintenance
outage factor

Extraction:

1. forced outage factor (FOF): The fraction of a given operating period in which a generating

unit is not available due to forced outages. (E208.txt)

2. Forced Outage Factor is formally defined by both NERC GADS and IEEE Std 762; it typically

runs in the 1% to 4% range (see Fig. 4) and is a reasonably well accepted reliability measure

for high use machines. (E210.txt)

Synonym: -

Abbreviation: FOF

Grammatical Category: Noun
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ER025: Concept: maintenance Eng: maintenance outage

outage (E221.txt)
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Conceptual Relation:

g forced outage q forced outage
factor
unplanned outage GS
Enl .
. maintenance
maintenance outage
outage factor
Extraction:

1. maintenance outage factor (MOF): The fraction of a given operating period in which a
generating unit is not available due to maintenance outages. (E208.txt)

2. A maintenance outage is defined as a maintenance related outage that can be deferred for
a period extending beyond the next weekend, but requires the unit to be removed from service
prior to the next planned outage. (E221.txt)

3. MO = Maintenance Outages IEEE Std 762 identifies maintenance outages as Class 4
Unplanned Outages and with NERC GADS qualifies these outages as those that can be
delayed beyond the next weekend but must be attended to before the next [long-lead] planned
outage. (E210.txt)

4. Maintenance Outages are not forced or planned outages. A maintenance outage refers to
an outage that has not been anticipated well in advance, but could have been deferred or the

unit being maintained recalled had there been a commercial driver to do so. (E220.txt)

Synonym:- Abbreviation: MO Grammatical Category: Noun
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ER026: Concept: maintenance Eng: maintenance outage

outage factor factor (E208.txt)
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Conceptual Relation:

> forced outage forced outage
factor
unplanned outage GS
. Enl maintenance
maintenance outage

outage factor

Extraction:

1. maintenance outage factor (MOF): The fraction of a given operating period in which a
generating unit is not available due to maintenance outages. (E208.txt)

2. This UOF formula is similar to the traditional GT formula except that it includes all unplanned
outages (forced plus maintenance). Some ORAP historical data has shown that the
Maintenance Outage Factor runs at about two-thirds of the Forced Outage Factor. So the
machine with a 2% FOF might have 1.3% MOF for a total of 3.33% Unplanned Outage Factor
and a UOF Reliability of 96.7%. (E210.txt)

3. Maintenance outage factor (MOF): the percentage of hours in a given period for which a unit

experienced maintenance outages. (E221.txt)

Synonym:- Abbreviation: MOF Grammatical Category: Noun
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ER027: Concept: derating Eng: derating (E211.txt)
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Conceptual Relation:

unavailability

A

CE

derating

GS

seasonal derating unit derating

Extraction:

1. A derating is a reduction in power unit capacity, wherein the unit operates at only a fraction
of its available full capacity. As with outages, there are different types of deratings, some of
which are the result of maintenance quality; the prime example of this is equipment failure. In
other cases, derating can occur as a consequence of excess environmental pollution generally
in the form of SO2 emissions. This latter can be linked partially to plant operations. (E202.txt)
2. Derating is considered as being the amount of output the system is short of due to various
reasons, as climate, operating mode, fouling, degradation, etc. relative to the base line capacity

(NMC). (E211.txt)

Synonym: - Abbreviation: - Grammatical Category: Noun
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ERO028: Concept: seasonal derating Eng: seasonal derating

(E208.txt)
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Conceptual Relation:

derating

maximum capacity

seasonal derating EnP

GS

dependable capacity

R unit derating

Extraction:

1. Seasonal derating is the difference between maximum capacity and dependable capacity
during a specified season. (E208.txt)

2. Power plants can not always provide power at their installed capacity. Available capacities
of hydro power plants decrease by the seasonal derating related to the seasonal water flow.
(E115.txt)

3. Substituting Equation (C.6) into Equation (C.4) shows that there are four recognized sources
of energy loss: planned outages (full), unplanned outages (full), unit deratings, and seasonal
deratings. Each energy loss is represented by a separate index: POF, UOF, UDF, and SDF,
respectively. (E208.txt)

4. Seasonal deratings due to ambient temperature limitations and hydrological conditions such

as low head heights should not be reported as partial forced outages. (E220.txt)

Synonym: - Abbreviation: - Grammatical Category: Noun
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ER029: Concept: unit derating Eng: unit derating (E220.txt)
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Conceptual Relation:

derating

seasonal derating

GS

dependable capacity

unit derating

A 4

EnP

available capacity

Extraction:

1. AEMO refers to a Unit Derating as the magnitude (MW) of a temporary reduction in the unit
capacity due to component failure only. (E220.txt)

2. unit derating is the difference between dependable capacity and available capacity.

(E208.txt)

Synonym: - Abbreviation: - Grammatical Category: Noun
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ER030: Concept: dependable Eng: dependable capacity
capacity (E208.txt)
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Conceptual Relation:

derating

maximum capacity

seasonal derating EnP

GS

dependable capacity

unit derating

EnP

available capacity

Extraction:

1. The dependable capacity is the maximum capacity when modified for ambient limitations for a
specified period of time, such as a month or a season. (E208.txt)

2. In the IEEE standard a Unit Derating is the difference between the Dependable Capacity and
the Available Capacity, where the Dependable Capacity is modified for ambient limitations.
(E220.txt)

3. the daily dependable capacity multiplied by the number of hours the derating was in effect.
General degradation shall not be considered as specific failure. For example; for each day with
some capacity derating, the minimum and maximum ambient temperatures for the operating
period are noted, recorded and averaged to determine the median daily operating temperature.
Utilizing performance curves from the manufacturer, a new and clean plant capacity level is
determined for that median temperature. Then that capacity is reduced by a nominal predicted
degradation amount to arrive at the median daily dependable capacity. (E210.txt)

4. In the IEEE standard, the Dependable Capacity changes according to seasonal variations.

(E220.txt)

Synonym:- Abbreviation: - Grammatical Category: Noun
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ERO031: Concept: available capacity Eng: available capacity
(E115.txt)
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Conceptual Relation:

derating

maximum capacity

seasonal derating EnP

GS

dependable capacity

unit derating

A 4

EnP

available capacity

Extraction:

1. while the total installed capacity was 12,331 MW of which according to NEK the available
capacity was 9515 MW (NEK 2004). With the closure of units 3 and 4 of Kozloduy NPP the
capacity will further decrease by 880 MW. (E114.txt)

2. The available capacity is the dependable capacity when modified for equipment limitation at
any time. (E208.txt)

3. Power plants can not always provide power at their installed capacity. Available capacities
of hydro power plants decrease by the seasonal derating related to the seasonal water flow.
Available capacities of thermal power plants decrease by the temporary defects of equipment
or the operating condition of plants. Therefore, the available capacity of the system is

influenced by these conditions. (E115.txt)

Synonym: - Abbreviation: - Grammatical Category: Noun
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WHUNHT 3 anssoulsnifnanunistingeinm

reliability-centered maintenance

) - SoP
corrective maintenance > forced outage
CE
preventive maintenance > planned outage
_______________________________ .
“““ » scheduled maintenance |
1

condition-based maintenance

A 4

PO

reliability

Enl mean time to repair

mean time to failure

mean time between failure

PT = Process - Technique

SP = Selector — Process

GS = Generic - Specific
Enl = Entity — Indicator

SoP = Solution - problem
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ER032: Concept: corrective Eng: corrective maintenance

maintenance (E401.txt)
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Conceptual Relation:

reliability-centered
maintenance

SoP

forced outage

A 4

corrective maintenance

preventive maintenance

Extraction:

1. Reactive Maintenance (Corrective Maintenance)

Reactive maintenance is carried out after the occurrence of failure in order for an asset to return
to its operating condition. This type of maintenance is useful when the cost of the failure
consequences is lower than the preventive maintenance cost. (E401.txt)

2. Maintenance consists of all activities performed on an item to retain it in or to restore it to a
specified state. Usually one distinguishes two types of maintenance: preventive maintenance,
and corrective maintenance also known as repair. Corrective maintenance (CM) often called
repair is carried out after an item has failed. The purpose of corrective maintenance is to bring
the item back to a functioning state as soon as possible, either by repairing or replacing the
failed item or by switching in a redundant item. (E401.txt)

3. Forced outage is related to the occurrence of random failures (unexpected). This type of

failure is corrected with the corrective maintenance interventions. (E401.txt)

Synonym: Reactive Abbreviation: CM Grammatical Category: Noun

Maintenance (E401.txt)
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ER033: Concept: preventive Eng: preventive maintenance

maintenance (E401.txt)
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Conceptual Relation:

reliability-centered
maintenance

corrective maintenance

CE
preventive maintenance » planned outage
"""""""""" ST
- - scheduled maintenance !
GS
—> condition-based maintenance

Extraction:

1. If the failure of an item does not affect the operational performance of the equipment but may
lead to system failure then it is categorized as economic non-operational. In this case
preventive maintenance is desirable if its cost is less than the cost of repair. In the case of
hidden failures, preventive maintenance becomes desirable to ensure availability and to avoid
the effects of multiple failures. (E112.txt)

2. Maintenance consists of all activities performed on an item to retain it in or to restore it to a
specified state. Usually one distinguishes two types of maintenance: preventive maintenance,
and corrective maintenance also known as repair. Preventive maintenance (PM) is planned
maintenance performed when an item is functioning properly to prevent future failures. It may
involve inspection, adjustments, lubrication, parts replacement, calibration, and repair of items

that are beginning to wear-out. PM is generally performed on a regular basis, regardless of
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whether or not functionality or performance is degraded. The aim of preventive maintenance
must also be to detect and repair hidden failures, i.e. failures in redundant elements. (E401.txt)
3. Preventive maintenance can be sub-divided into:

Scheduled Maintenance

Scheduled maintenance is carried out at prescribed intervals of time to ensure that an asset is
operating correctly and to avoid any unscheduled downtime into:

Predictive (Condition-Based Maintenance)

Predictive maintenance is based on the use of a physical parameter or characteristic of an
asset such as vibration, temperature, pressure, voltage, current, sound, color or resistance to
detect major changes in the performance of the asset. Measurements of the parameter are
made either continuously or at regular intervals and the results are compared with initial
measurements made when the asset was new. A certain limit, for the amount of acceptable
deviation from as new condition, is decided at the beginning of the maintenance cycle. A repair

or replacement action is then performed prior to the anticipated time of failure. (E401.txt)

Synonym: Abbreviation: PM Grammatical Category: Noun
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ERO034: Concept: condition-based Eng: condition-based

maintenance maintenance (E217.txt)
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Conceptual Relation:

corrective maintenance

CE
preventive maintenance » planned outage
QT STy
i maintenance ! e
___________________ -- - scheduled maintenance !
GS
—> condition-based maintenance

Extraction:

1. Condition-based maintenance is preventive maintenance that is based on performance and/or
parameter monitoring and subsequent actions. (E217.txt)

2. It is generally accepted that condition-based maintenance (CBM) is an effective method for
enhancing the machinery maintenance strategy and shifting from classical fail and practices to a
predict and prevent methodology. As summarized in Table 1, while reactive-based corrective
maintenance is performed just upon failure or error happening in the system, preventive maintenance
employs the statistical machine information and operational experience to schedule successive
overhauls in order to prevent unexpected failure in the system. However, to improve the reliability and
availability of the system, in predictive maintenance, the operating conditions of the equipment are
continuously monitored to detect the need for real-time maintenance. Consequently, the continuous
development and implementation of condition monitoring, diagnostic and prognostics methods can
significantly reduce both the economic losses caused by system breakdown and the costs attributed

to unnecessary repair and replacement of components. (E218.txt)

Synonym: Predictive Abbreviation: CBM Grammatical Category: Noun

Maintenance
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ER035: Concept: reliability-centered Eng: reliability-centered

maintenance maintenance (E217.txt)
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Conceptual Relation:

reliability-centered
maintenance

corrective maintenance

preventive maintenance

Extraction:

1. Reliability Centered Maintenance (RCM)

RCM is a systematic method to keep a balance between preventive and corrective maintenance. This
method chooses the right preventive maintenance activities for the right component at the right time
to reach the most cost-efficient solution [9]. (E217.txt)

2. In a large enterprise, such as a power plant, keeping asset reliability and availability, reducing
costs related to asset maintenance, repair, and ultimate replacement are at the top of management
concerns. In response to these concerns a great number of maintenance planning methods have
been developed including those based on the Reliability Centered Maintenance (RCM) concepts.
(E401.txt)

3. Reliability-Centred Maintenance (RCM) is a recent technique. It has proved to be an effective
technique in development of preventive maintenance programmes in the areas of aviation, defence

and nuclear power plants. (E112.txt)

Synonym: - Abbreviation: RCM Grammatical Category: Noun
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ER036: Concept: reliability Eng: reliability (E205.1xt)

Feature: Aua11150994 159 i lumsiduassunenaanszua I ldaudosivualunis
a A A o 1 A I VoA =i ~ a A [
wuasesluszeznaidvua nanae Wumiuaasdeszeznaiinlselihansaaunioeg
9 " Aa a =< ] dy 9 1 A A 9 ] d ~
1aTag luinannuAanaia #1¥ ldnnarszeznaunaonldlumssonginsal Aszeznaunie
1 [} 4 1 4 1 a [} o (%
sEnINMIvatosvesglnsal uazAszeznauRAsnoUAANIIATY TaonTzuIUMTLFIsnET

] [

navzesnEaNuansolumsnaa Mg s danald Ise Idhianusede 1

Conceptual Relation:

mean time to repair

reliability Enl

mean time to failure

mean time between failure
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Extraction:

1. Reliability may be defined as the ability of an equipment, component, product, system, etc.,
to function under designated operating state of affairs for a specified period of time or number
of cycles [1]. For a large and complex electricity generating system such as CCPP, reliability
is the probability of generating electricity under operational conditions for a definite period of
time. (E205.txt)

2. Reliability is the capability of an asset to continue to perform its intended function. It is
normally measured as the mean time between failures (MTBF) for each system (E212.txt)

3. Reliability of a CCPP is function of maintenance (scheduled or forced) cost, which in turns
depends upon the Mean Time Between Failures (MTBF) and Mean Time To Repair (MTTR) of
equipment or systems, and which are further dependent on complexity in design, state, age
of the equipment or system and to some extent on the availability of spare parts. (E205.txt)

4. Soitis necessary to define how the low reliability of components affects the system reliability.
As an example, for gas turbine, when the bearings lubrication system, which plays a

fundamental function, is presenting failure, the gas turbine has a forced outage.

Synonym: - Abbreviation: - Grammatical Category: Noun
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ER037: Concept mean time to repair | Eng: mean time to repair

(E401.txt)

1 1 ' o < 1 { v 2 4 : I
Feature: 520z unaon g lunsgoniige Wuamnldussanuyene ldveslse lddhdaiu
] [ ' A Aq Y 1 ° A H 1 a v 9 <
das1aIuszrINszoznaunaenlflunsdontigelaoisuaa I Tidufansdadesauns
] d' a d‘ 9 a o g} d‘d a Lﬂ' zﬂl o 9 1 d‘
FRNNNAUNT0I IamuLnaaesiuIuATINlMIvigaaunsouile s INMsvados ANUINIAa

NIsalihiaanuaeiens lda

Conceptual Relation:

mean time to repair

reliability Enl

mean time to failure

mean time between failure

Extraction:

1. Mean time to repair (MTTR) which is a measure of how long, on average, it will take to bring
the equipment back to normal serviceability when it does fail. (E401.txt)

2. In order to improve maintenance efficiency and to reduce maintenance costs it is
recommended the use of reliability and maintainability concepts, calculated based on the
power plant record of failure and operational context. The analysis allows the evaluation of
MTTF and MTTR of the system. (E401.txt)

3. MTBF= total operating time/number of failures: MTTR = total outage time/number of
failures. As an example: if total outage h/y=900 h No. of failures/y=15Then MTTR=60 h
MTBF=8760/15=584 (E212.txt)

4. MTBF is the reciprocal of the frequency of failures and MTTR is related to the duration of

outages. (E204.txt)

Synonym: - Abbreviation: MTTR Grammatical Category: Noun
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ER038: Concept: mean time to failure | Eng: mean time to failure

(E401.txt)

{ 4 a 4 a a o I [ { [ y
Feature: 5282108 1unaen 159 Wil udwasodldauilnanounanisiadod tuainldia¥any
A A 9 1 =< VoA = a A [l [ A (=}
oo ldveelsaliihamil mdgaaastnnuamnsolumsiduniesednaetiiodIaeliiing

HEAIAUIATOININMTUAT O

Conceptual Relation:

_____________________

mean time to repair

reliability Enl

mean time to failure

mean time between failure

Extraction:

1. Mean time to failure (MTTF) which is a measure of how long, on average, the plant will perform as
specified before an unplanned failure occurs, being associated with equipment reliability (E401.txt)
2. In order to improve maintenance efficiency and to reduce maintenance costs it is recommended
the use of reliability and maintainability concepts, calculated based on the power plant record of
failure and operational context. The analysis allows the evaluation of MTTF and MTTR of the system.
(E401.txt)

3. Note that the mean time between failures (MTBF) is sometimes employed in place of the MTTF. It
is evident, however, that there is a significant conceptual difference between the MTTF and MTBF
indices of reliability. The numerical difference between them actually depends on the value of the
MTTR. In practice, the repair time is usually very small compared to the operating time and, therefore,
the numerical values of the MTTF and MTBF indices of reliability are typically very close to each other.
(E214.txt)

4. The result of reliability analysis is usually the mean time to failure (MTTF). Suppose a number (n)
of components that fail in service after successively longer times t1; t2; t3. . .tn: The MTTF is simply

defined as: MTTF =t1 +t2 + t3 + ...tn /n (E401.txt)

Synonym: - Abbreviation: MTTF Grammatical Category: Noun




138

ER039:

Concept: mean time between

failure

Eng: mean time between

failure (E204.txt)

A ' o Y ! Y @ 1 AqY A= A A v
Feature: 328212 URAYTEHINNITUAUDILADNSATI HJuﬂTV]GI;“FU\'15])'0Qﬂ31ul%@ﬂ@‘lﬂﬂl@\iiﬁ\11w1’3\h

]
1A 1

1 & IS Y ~ = a v 9 A 1 Y1
AT UN LTJ‘Llﬂ"l‘ﬂﬂﬂﬂ@ﬂ?115ﬂ1?\lﬂ1‘lﬂﬁ$Elgl,']a"I‘l!TLlL‘WﬂﬂiﬂﬂﬁﬂzlﬂﬂﬂWﬁﬂlﬂﬂl@ﬂ ﬂTTlll"lﬂ‘U\iUE]ﬂvlﬂ'ﬂ

= a v Y9
ﬂ']’]llﬂalltlﬂ1ilﬂﬂ!ﬁ@ﬁ|ﬂell@\1u@ﬂ

Conceptual Relation:

_____________________

mean time to repair

reliability Enl

mean time to failure

mean time between failure

Extraction:

1. MTBF is the reciprocal of the frequency of failures and MTTR is related to the duration of
outages. (E204.txt)

2. Reliability is the capability of an asset to continue to perform its intended function. It is
normally measured as the Mean Time between Failures (MTBF). (E212.txt)

3. Reliability of a CCPP is function of maintenance (scheduled or forced) cost, which in turns
depends upon the Mean Time Between Failures (MTBF) and Mean Time To Repair (MTTR) of
equipment or systems, and which are further dependent on complexity in design, state, age of
the equipment or system and to some extent on the availability of spare parts. (E205.txt)

4. MTBF= total operating time/number of failures: MTTR = total outage time/number of
failures. As an example: if total outage h/y=900 h

No. of failures/y=15

Then MTTR=60 h MTBF=8760/15=584 h (E212.txt)

Abbreviation: MTBF

Synonym: - Grammatical Category: Noun
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TROO1: Eng: availability (E401.txt) | Thai: A uwsouiAuAeq (*)

Grammatical Category: Noun Subject Field: Availability of power plant

Definition: Aun3ouvoa 159 i lumssaandsnu Iimuanudesmsvesszuuiaa luih
Favzuaaluriatlodduamotsuenin 15 Iihiianundeulumswaanasau Iihunides

eela

lllustration:

Availability is a measure of percentage of time in which a plant is capable of producing its end
product at some specified acceptable level. In a simple way, availability is controlled by two
parameters, Mean time to failure (MTTF) which is a measure of how long, on average, the plant
will perform as specified before an unplanned failure occurs, being associated with equipment
reliability; Mean time to repair (MTTR) which is a measure of how long, on average, it will take

to bring the equipment back to normal serviceability when it does fail. (E401.txt)

Linguistic Specification: Ant. — unavailability (E209.txt)

Cross Reference:

Note: AWNIAY (RFO1): Availability = anuldaes|d

Y [ = = ds@l 9y alAa o A
*g5NANNNeVAL U IniaeI5 09w

TR002: Eng: unavailability (E209.txt) | Thai: A linZeu@unios
(*)
Grammatical Category: Noun Subject Field: Availability of power plant

Definition: an11e 1541 luansamunisaionaanizua Wi Idauanudesmsveaszuy

lllustration:
Energy unavailability is related to energy losses under and beyond plant management control
when the unit is not able or not allowed to be operated at reference unit power to meet demand

of the grid. (E209.txt)

Linguistic Specification: Ant. — availability (E401.txt, E209.txt)

Cross Reference:

o A

9 o d A = ds@‘ vy Aasta
Note: *a319Annineunesvulvualedsoemtewy




142

TRO03: Eng: availability factor Thai: 8A51ANUNTBY
(E221.txt) 1AuIAT o4 ()
Grammatical Category: Noun Subject Field: Availability of power plant

Definition: 831 usznINT 1A lseliduauaiounonannszualuilaeglulinisvga

AUATOIONIUMTHEAALATOIDUNS DU WA FIINTIVIUA

lllustration:
Availability factor: the percentage of hours in a given period for which a unit was available for

service, whether or not it was actually operated (E221.txt)

Linguistic Specification: Abbr. — AF (E208.txt)

Cross Reference:

Aa o A

9 v A = 4’! 1Y ax
Note: *ﬁ'ﬂ\‘lﬁW‘ﬂmﬂ‘Ulﬂﬂﬁﬂ]ui'ﬂuﬂﬂﬂﬁﬁ@ﬁﬂ1u&ﬂm

TR004: Eng: equivalent availability Thai: a31ANUNT 0
factor (E208.txt) IAUIAT DAY (*)
Grammatical Category: Noun Subject Field: Availability of power plant

Definition: 6as1dusznINFI9a17 15e i uaunIouiondanszuda i Taelulin1snga
a A 9 a A 9 1 (Y o w a =) gl’ A a 4 ~
a5 0N iuMIngaunsosuniouteuaz lumehawmaagy densiinannginsainazh

HAINANNLIAFOUADFINIAN AN UA

lllustration:
Equivalent Availability Factor (EAF) defined as the fraction of a given operating period in which
a generating unit is available without any outages and equipment or seasonal deratings.

(E208.txt)

Linguistic Specification: Abbr. — EAF (E208.txt)

Cross Reference:

Y o = = d% [ asa [
Note: *ﬁiNﬁW‘ﬂl‘ﬂU’UlﬂEl\?"lluﬁlﬂhﬂ’m']ﬁ'é)\iﬂf,jll
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TROO05: Eng: weighted equivalent Thai: 8a31ANUNTBY

availability factor (E222.txt) | IAMIATOIAUYAUDUDN

Y
UINUN (*)

Grammatical Category: Noun Subject Field: Availability of power plant

Definition: das1duszrIngenan 1se lihidunsowaanszualiiednoiiioslag bifing
vgaAunIoseniunIsrgalaunIosuuniontonaz himamadwaagade uaziinisaas

Y
imindremiaawangegaveTsaluih

lllustration:

Weighted Equivalent Availability Factor ("WEAF") WEAF measures the percentage of time that
a fleet of generating units is available to generate electricity. It is weighted for the size of
generating units such that larger units have a greater influence on the calculated value than

smaller units. (E222.txt)

Linguistic Specification: Abbr. — WEAF (E208.txt)

Cross Reference:

(% 4 2 v axa 1
Note: *a¥1esnsiiiiouifoctiulmidreisoengu

TROO6: Eng: capacity factor Thai: 90517098 AA (%)

(E226.txt)

Grammatical Category: Noun Subject Field: Availability of power plant

“  age v ' 3 o w a I . 1 @
Definition: axtUaransIauzvodlsa lihdudiidinan Taadluanusueninims ldnaaanuain

v a (4 a

A o a 9y =) =~ 9 ' VoA dyo VoA dyo
Lﬂ‘if]\‘iﬂﬂ,uﬂhl”l/\'Vg\hiﬂf]UE]EJLWENGlﬂiJ 2 1521an 11@1llﬂ L. ATNUIBNIAINANTIN 2. ANUIBNIAIND

a

and

Q

lllustration:
The capacity factor is related to the dispatch of the unit; in very simple terms it shows the extent
to which the generator is used. A high capacity factor implies that the unit is used as base load

unit while a low capacity factor indicates that a unit is used as peak load unit. (E226.txt)

Linguistic Specification: Abbr. — CF (E117.txt)

Cross Reference:

Note: finvilay (RFO1): Capacity factor = #2152 vILIAANY

a o a

Y 9 [ = =) ) as
*Glﬁlﬂ‘ﬁﬂﬁﬁ’iNﬂW‘V]L‘ﬂﬂ‘UlﬂENGLWiJﬂ’JEJ’JTJE’NﬂTumiJ
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TROO7: Eng: gross capacity factor Thai: 9A51MAINANTIN (*)
(E226.txt)

Grammatical Category: Noun Subject Field: Availability of power plant

Definition:

H Y H
a@mmuﬁzmnﬂ%umwawm”lﬂﬂwﬁkﬂﬂﬁmaﬂ"lﬁ’%iqmmmclummmﬁwmmmaﬂ?mm

wasnu dhgeganlsedhannsondald

Illustration:

The Gross Capacity Factor is defined as follows: GCF = (Gross Actual Generation/(Period

Hour*Gross Maximum Capacity))*100% (E226.txt)

Linguistic Specification: Abbr. — GCF (E226.txt)

Cross Reference:

Y v

A, v ¢ ] ada J . < [
Note: *1§35msadndniioufoslmidreisoangu Tagld capacity factor ifusnsinsdu

TROOS: Eng: net capacity factor Thai: 803 1MAINAATNT (*)

(E226.txt)

Grammatical Category: Noun Subject Field: Availability of power plant

Definition: oas1dusznIlsmanasnu lilihgninlsddilhmaaldesddugisnaninsan

aolSumnasnugeganlseldheanunsonaa’la

lllustration:
The Net Capacity Factor is similar to the Gross Capacity Factor but considers the net rather
than gross capacity. The Net Capacity Factor is defined as: (Net Actual Generation/Period

Hour)*(Gross Maximum Capacity)*100% (E226.txt)

Linguistic Specification: Abbr. — NCF (E208.txt)

Cross Reference:

o 2

A @ ' ] axa ] . I
Note: *1§3smsadndniifeufoclmidreisoangu Tagld capacity factor ifusnsiasdu
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TR0O09: Eng: actual generation Thai: nasulilihiinan'ld
(E208.txt) 939 (%)
Grammatical Category: Noun Subject Field: Availability of power plant

Definition: YSunanasnu InihnTsalwihwaa1de3 dlugranarinfiasan laouaaialonis/suim

wasu lvhsaw wagSnamasan lwihgns

lllustration:
Actual generation (AAG) Actual generation is the energy that was generated by a unit in a given
period. Actual generation can be expressed as gross actual generation (GAAG) or net actual

generation (NAAG). (E208.txt)

Linguistic Specification: Abbr. — AAG (E208.txt)

Cross Reference:

YA, 9 o ' 1 aAa o A
Note: 1935msasaannneunesviTasdsosiieny

TRO10: Eng: gross actual generation | Thai: waasm I wiinaa
(E226.txt) 18939 (%
Grammatical Category: Noun Subject Field: Availability of power plant

] Y ]
Definition: USinarmaaau IihnTIse Iimaa Idasananualugisnainiiaisan

lllustration:
The Gross Actual Generation (GAG) is supporting information that should be reported as part
of the KPI framework. The Gross Actual Generation (GAG) is the actual number of electrical

megawatt hours generated by the unit during the period being considered. (E226.txt)

Linguistic Specification: Abbr. — GAAG (E208.txt), GAG (E226.txt)

Cross Reference: actual generation (TR009)

A, o d v amAa J . < [ o’gz
Note: l#3smsadednsiiioufoslmiare3iioanguTaeld actual generation 1fluAwvindu
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TRO11: Eng: net actual generation Thai: naea lulfhemiiinaa
(E226.1xt) 18934 (%)
Grammatical Category: Noun Subject Field: Availability of power plant

Definition: USuamdsanuluihgninlsa fnaalds slaoiundsnununiondsniniie

wasnu vyl luTse v

lllustration:

The Net Actual Generation (NAG) is supporting information that should be reported as part of
the KPI framework. The Net Actual Generation (NAG) is defined as the actual number of
electrical megawatt hours generated by the unit by the period being considered (Gross Actual
Generation) minus any generation (MWh) utilized for that unit’s station service or auxiliaries.

(E226.txt)

Linguistic Specification: Abbr. — NAAG (E208.txt), NAG (E226.1xt)

Cross Reference: actual generation (TR009)

2

A, v ¢ ] ada J . < (%
Note: T#5msaswdniifeufoclnidreisoangulaeld actual generation 1fludwiindu

TRO12: Eng: maximum capacity Thai: MAWANGITA (¥)

(E208.txt)

Grammatical Category: Noun Subject Field: Availability of power plant

o v A { a a ' { o 1 a 1 o v A
Definition: Midwwdagaganlseliindalassimelugrnmindimue Tasuiailumiidinga

FIYATIN LAZAIMAINANGITAGNT

lllustration:

Maximum capacity (MC): The maximum capacity is the capacity that a unit can sustain over a
specified period of time. The maximum capacity can be expressed as gross maximum capacity
(GMC) or net maximum capacity (NMC). To establish this capacity, formal demonstration is
required. The test should be repeated periodically. This demonstrated capacity level shall be
corrected to generating conditions for which there should be minimum ambient restriction. When
a demonstration test has not been conducted, the estimated maximum capacity of the unit shall

be used. (E208.txt)

Linguistic Specification: Abbr. — MC (E208.txt)

Cross Reference: seasonal derating (TR028)

o d a . a o Y 9 o = = () ast
Note: ANNIAYN (RFO1) Capacity = "’Uuiﬂﬂ’ﬂui]/lﬁﬂﬁ"m"liﬂ*Glfh"J‘ﬁﬂ"liﬁi”NﬁWVIL‘VIEJ‘]JLﬂEN"],W?J@TJEJ’J‘H

GAGRITIRNY
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TRO13: Eng: gross maximum Thai: MAWAATIFATIN ()

capacity (E208.txt)

Grammatical Category: Noun Subject Field: Availability of power plant

Definition: fawnaagegainlselindaldedrnsnuazaaiiiosnslusisnaifidmualae i

ﬂﬁﬁﬂfﬁﬁjﬁWS@@QLE@%Wﬂﬁﬂ'IWLlﬁﬂﬁjﬂullagmﬂﬁﬂﬁ"l!.ﬂ%@ﬂ

lllustration:

The Gross Maximum Capacity (GMC) is supporting information that should be reported as
part of the KPI framework. The Gross Maximum Capacity (GMC) is defined as the maximum
capacity (MW) a unit can sustain over a specified period of time when not restricted by

seasonal or other de-ratings. (E226.1xt)

Linguistic Specification: Abbr. — GMC (E226.txt)

Cross Reference: maximum capacity (TR012)

¢d 9

YA, 9 o 4 19 ada 1 9 . . I o
Note: *1575msasnaniineuRss liae7589ngu Tag s maximum capacity Hudniasau

TRO14: Eng: net maximum capacity | Thai: MaIWaNgIgAgNs )

(E226.txt)

Grammatical Category: Noun Subject Field: Availability of power plant

Definition: MaanangegavedlssIiifmdsnniendsnuldiuginsallulse i duoalae

mathamawangigasmausiemmasrannielitugunsalluTlse il

lllustration:
The Net Maximum Capacity is defined as the Gross Maximum Capacity minus the unit capacity

(MW) utilized for that unit’s station service or auxiliaries. (E226.txt)

Linguistic Specification: Abbr. — NMC (E208.txt)

Cross Reference: maximum capacity (TR012)

o 23

I v ] ada J . . I
Note: *1¥3smsadednniiouifoalnidre3s8anguTaeld maximum capacity Hludwindu
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TRO15: Eng: reserve shutdown Thai: D151 gALAUIAT ALY
(E208.1xt) wiouiy
Grammatical Category: Noun Subject Field: Availability of power plant

Definition: a1z I5¢ IWdhfianunienlumsdunsowa lildvumuaseudhgszuumas v

A 4 o w '] Y a A 9 4
LH’EN‘ﬂ']ﬂﬂuﬂﬂ']ﬂﬂuﬁ%ﬂﬂﬂWaQulWﬂTHliJ?Nﬂ?ﬁiﬁlﬂulﬂﬁﬂﬂﬂﬂﬂlﬁﬁ]Wa‘ﬂNLﬁﬁHﬁﬁWﬁﬁﬁ

Illustration:
The reserve shutdown state is where a unit is available, but not in service. This state is

sometimes referred to as economy shutdown. (E208.txt)

Linguistic Specification: Abbr. — RS (E203.txt), Syn. - economy shutdown. (E208.txt)

Cross Reference:

yas 9 v A = 1 9 aAa o A
Note: *GLGD”JﬁﬂﬁﬁiNﬁ‘W‘ﬂm&J‘Ulﬂﬂﬂiﬂhﬂ?ﬂﬂ]‘ﬁ’i)x‘iﬂ?‘umh

TRO16: Eng: unavailability factor Thai: 8a51nu lindeu
(E208.txt) PUIATOY (*)
Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: 8a3187U 5212199523089 153 T Tuianundeulumsidunsssasszezinain

MUUA

lllustration:
Unavailability Factor (UF): The percentage of a given operating period in which a unit is not

available. (E227 .txt)

Linguistic Specification: Abbr. — UF (E227 .txt)

Cross Reference:

a o a

JA Y 4 [ A,
Note: * 1925 m3ears 1animneu@ealnidre750amideny
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TRO17: Eng: equivalent unavailability | Thai: sas1a1u linsew
factor (E227.txt) Lﬁum%imﬁm“a (*)
Grammatical Category: Noun Subject Field: Unavailability of power plant

FJ ) )
Definition: awitsraulunonlumswaanszudaIlihvelse Idduilosninmsngadunos
c}y; A (= U 9 kY a A 9 J o W a =
nanfinaz lulinmsnamuaien sndumsngamuas oauuundonsie waznniiaiwangade

A %
Lu@ﬂ%']ﬂﬁﬂWW"Uf)\‘]Q‘]Jﬂiﬂ!

lllustration:
Equivalent Unavailability Factor (EUF): The percentage of a given operating period in which a

unit is not available due to outages and equipment deratings (E227.txt)

Linguistic Specification: Abbr. — EUF (E227.txt)

Cross Reference:

sd v

YA, 9 o 4 19 ada 1 9 . - I o
Note: *1435msasdnnmenslnid183589ngulagly unavailability factor HluAnnagAy

TRO18: Eng: outage (E202.txt) Thai: qumﬁum’%m (%)

Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: 11gn1sainaoan1z i 159 lihmgaiduasesduiialuii g hiianunfeuluns

naauazienszua Il udgszuudasluih

lllustration:
An outage is a situation in which a unit is shut down, hence it is not generating electric power.

(E202.txt)

Linguistic Specification:

Cross Reference:

Note: fin3iiAY (RFO1): Outage = W@unug, aAnudiateq, anmvates, Iihvates

o A

Y 9 [ = =) () ama
*GlGH’J‘ﬁﬂTﬁ’L“fiNﬁWﬂmU‘UlﬂEJ\?Gl,ﬂiJﬂ’JEI’J‘ﬁ’ENﬂ1uEJHJ
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TR019: Eng: planned outage Thai: MIHYAAUATOIAL
(E208.txt) UHY (+)
Grammatical Category: Noun Subject Field: Unavailability of power plant

o { a 4 oA X J
Definition: tigmsainioan1izh 159 I mgamuasesdutia ldihdadinisnaumuassmi uag

=S

n Y a o Y AR a A A o
lliJUlﬂ!ﬂﬂ%Wﬂﬂﬁ‘Uﬂ‘U@\WﬂﬂQﬂﬂiﬂ! IFU ﬂ']'i‘Viqmﬂumiﬂfllwa@]3’)5]’0’@“]J‘1J5$%1

lllustration:
The planned outage state is where a unit is unavailable due to inspection, testing, nuclear

refueling, or overhaul. A planned outage is scheduled well in advance. (E208.txt)

Linguistic Specification:

Cross Reference: maintenance outage (TR025), planned outage factor (TR021)

o Jd a : 4 o 13
Note: AWVIAN (RFO2): planned outage = MINYANT0IAULIHUINDIII5 Y

Y] [ d Aa Ja o A o
+ aaudasannau 1 Isaauazinue

TRO020: Eng: unplanned outage Thai: miwqmaum’%muﬂﬂ
(E208.txt) LAY
Grammatical Category: Noun Subject Field: Unavailability of power plant

4 { a 4 o A a
Definition: 1igmssinsean1iz 15 Ilihmgaduaiesduiia ldihanmanniuuenmiionn

a A Aynyy Yy v
ﬂTi‘ViEJﬂLﬂu!ﬂif]\Wlllﬂ’JNL!.W‘Llhl’JLm'J

lllustration:
1. The unplanned outage state is where a unit is unavailable, but is not in the planned outage

state. (E208.txt)

Linguistic Specification:

Cross Reference: forced outage (TR023)

Note: A (RF02): unplanned outage = miwqmﬂ%mammu

+ daudasdwiman TaglF5
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TR021: Eng: planned outage factor | Thai: 8A51MIHgAIALIATO
(E208.txt) AULNY (+)
Grammatical Category: Noun Subject Field: Unavailability of power plant

. agn v " A a P ~ ! o A v ;
Definition: aarfivaFmsmamgmssin 15 ldmgamuasestuia lihaadinsnaumualaih

I [ 1 1 ] { a 1 1 { o
Taailusasaruszrineranai lse dhmgaRuauuruaesianaindivua

lllustration:
planned outage factor (POF): The fraction of a given operating period in which a generating

unit is not available due to planned outages. (E208.txt)

Linguistic Specification: Abbr. — POF (E208.txt)

Cross Reference: planned outage (TR019)

v Ja sl & . § o o
Note: AWNAN (RF02): unplanned outage factor = Lﬂaimmmmiwqmﬂ%mL‘ﬁamgﬂiﬂmmmmu

(% @ Jd a Ya A )
+ @ﬂllﬂﬁ\i?ﬁ/‘l‘ﬂmllIﬂﬂi%?ﬁﬂ'ﬁl‘lﬁlﬂuﬁgg}ﬂﬂ?

TR022: Eng: unplanned outage Thai: 5@151ﬂ15ﬁq¢1@uLﬂ§m
factor (E208.txt) UONUNU (+)
Grammatical Category: Noun Subject Field: Unavailability of power plant

[ ] Y a 4 { a 4 o A
Definition: A%illsrmsimamamssinsoan1igh 15eliihmgaawniessuia lilihuenmilounu

A o 9 I o 1 [ [} ~ a A [ [ A o
WﬂWWu@ll'J IﬂEJL‘]J‘Llf]GIi'lt’f’)ui%ﬂﬂ'lﬁ%’)ﬁl’)a'lﬂi‘i\‘lhlwﬁTﬂq@tﬂumi@ﬁ‘u@ﬂLLNu@Iﬂ%’NHaWﬂﬂWWU@

lllustration:
unplanned outage factor (UOF): The fraction of period a generating unit is not available due

to unplanned outages. (E208.txt)

Linguistic Specification: Abbr. — UOF (E208.txt)

Cross Reference: unplanned outage (TR020)

QU a d v
Note: AWWiiAL (RF02): unplanned outage factor = 1losidudmsvgamsoauanimy

[ [} J a JA, 4 ) A o
+ aauasdniiau Tas 1935 msnlasusuaz iy
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TRO023: Eng: forced outage (E208.txt) | Thai: ﬂﬁﬂfgﬂ!,amﬂ?‘mu@ﬂ

uHU TAaIAIaAY (+)

Grammatical Category: Noun Subject Field: Unavailability of power plant

. e s a 4 1 1 % °
Definition: 1381 159 Ilihdesngadunsoslaelildnaumuarsnihdsdesnszinelu 7

[ a ) A 1 A 9 a A 9 L A o
U Iﬂ‘(’J!ﬂﬂ%1ﬂQ‘IJﬂiﬂ!éllﬂ‘ll@\11’7iﬂﬂ?ﬁllllﬁ1u15miuﬂumulﬂﬁlelﬂ@ﬂ?ﬂﬁﬂﬂuﬁﬂﬂuniﬂﬂﬂ']ﬁuﬂ

lllustration:

A forced outage cannot be deferred beyond the end of the next weekend.

4.1.2.2.1 Forced outage

A forced outage cannot be deferred beyond the end of the next weekend.

4.1.2.2.1.1 Class 0 unplanned outage (starting failure)

A Class 0 unplanned outage results from the unsuccessful attempt to place the unit in service (see
4.1.3.1).

4.1.2.2.1.2 Class 1 unplanned outage (immediate)

A Class 1 unplanned outage requires immediate removal from the existing state.

Class 1 unplanned outage can be initiated from either the in-service state or reserve shutdown state.
A Class 1 unplanned outage can also be initiated from the planned outage state. See the note in
4.1.21.2.

4.1.2.2.1.3 Class 2 unplanned outage (delayed)

A Class 2 unplanned outage does not require immediate removal from the in-service state, but
requires removal within 6 h.

4.1.2.2.1.4 Class 3 unplanned outage (postponed)

A Class 3 unplanned outage can be postponed beyond 6 h, but requires that a unit be removed from

the in-service state before the end of the next weekend. (E208.txt)

Linguistic Specification: Abbr. — FO (E208.txt)

Cross Reference:

[

Note: AilAn (RFO1): forced outage = AWdAt01 TaoIQIaAY

o ] d Aa YA = o v Y I a A A
+ ﬂﬂl!ﬂa\iﬂwmlﬂﬂIﬂﬂi%’l‘ﬁﬂ?ilﬂﬁﬂuﬂﬁnﬂ “aNUUAVDI” 11U “MINYAAUATOIUDNLURU LD

Yy I KR o o w Y4
waaliiudeanyusdinyvoan Tuvial
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TR024: Eng: forced outage factor Thai: 5@31mswqmﬁum‘§'m
(E208.txt) uoNUHU TABIALIAY (*)
Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: 8a318uszHINszeznan 15 iimgadunieslae lilatinisnauwuarmiuoy

15IAIUADTLHLIAINAHUA

lllustration:
forced outage factor (FOF): The fraction of a given operating period in which a generating

unit is not available due to forced outages. (E208.txt)

Linguistic Specification: Abbr. — FOF (E208.txt)

Cross Reference: forced outage (TR023)

Y, 9y [ 8 19y asa 1
Note: *1975mya3 AN iineufednuaeI5a9ngu

TR025: Eng: maintenance outage Thai: m3HgARLAToUEN
(E221.txt) urunu s saau ()
Grammatical Category: Noun Subject Field: Unavailability of power plant

— — : . —
Definition: 1an15ain 153 1 desngaiduaioslae i ld1aunuaranihdudounisvga
a A Y a o o o [T v Y 19 a A U =KX o

wuasoseon ) Idinunindlavivdunamigiados uadesngamunsosnoudaiMuanIsga

Lﬁmﬂ%qmmmu

lllustration:
A maintenance outage is defined as a maintenance related outage that can be deferred for a
period extending beyond the next weekend, but requires the unit to be removed from service

prior to the next planned outage. (E221.xt)

Linguistic Specification: Abbr. — MO (E210.txt)

Cross Reference: maintenance outage factor (TR026)

o A

Y 9 [ = = (5] amAa
Note: *Gl,‘lﬂ‘ﬁﬂﬁﬁiNﬁW‘m‘ﬂEl‘]JLﬂENGl,WiJﬂ’JEITﬁ’ENﬂ1uEﬂiJ
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TR026: Eng: maintenance outage Thai: §A3IMINYARUIAT B9
factor (F208.txt) UDAUNULLL 1ITIAIY (*)
Grammatical Category: Noun Subject Field: Unavailability of power plant

F [l [
Definition: atismsinamgnisein 153 imgaaunieaduda T Tag T ldnamuarani

[} 1 I [ 1 1 a 4 1 { o
L!‘]JTJlliJlﬁ\iﬂ'Ju L“]Juf)@]i']ﬁ')lli$T‘i')NiZfJ%L'Ja1ﬂ1§ﬁf}‘ﬂ!ﬂuméﬂﬂﬁﬂﬁ%ﬂ%mﬁﬂﬁfﬂ‘ﬂuﬂ

lllustration:
maintenance outage factor (MOF): The fraction of a given operating period in which a

generating unit is not available due to maintenance outages. (E208.txt)

Linguistic Specification: Abbr. — MOF (E210.txt)

Cross Reference:

g Y [ o 19y asa 1
Note: *1535msarsadnnmeunslmid1e3509nqu

TRO27: Eng: derating (E211.txt) Thai: MdIwangade (+)

Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: USiamdwanii 15 lWihgade lildnendsan1d liduiannuamnse Fuia

o 1 o a d Y o o Y a A < 9
Fl]'lﬂ’l’ia'lﬂﬂi]ﬁ]ﬂ LB FNINDINA ﬂ'lﬁT]'l\?'lHWﬂWﬁ'lﬂGUﬂ\‘lQ‘]Jﬂim VBDAINAATUNTITIAULIATON Lﬂuas]u

lllustration:
Derating is considered as being the amount of output the system is short of due to various
reasons, as climate, operating mode, fouling, degradation, etc. relative to the base line capacity

(NMC). (E211.txt)

Linguistic Specification:

Cross Reference:

Y]

Note: finiiax (RF01): derating = M3aANiia

o A

9y 9 [ = =) ) ada
“1gFmsaseanieunes a5 eemte
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TR028: Eng: seasonal derating Thai: MAIHAAGY TSN
(E208. txt) ANWUIAZDY (¥)
Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: USmamdwanii 15eIihgapdeluildnendsnu 1§ liduiannvannsadaia

I~ [ 1 1 1 o W a [ 1 o W a %
ﬂWﬂﬁﬂ'lWLL'JﬂéjﬂiJﬁ%@ﬂ@ﬂ'm T@‘Iﬂ!ﬂuﬂWﬂ'ﬂmmﬂ@]Ni31’?’31\1ﬂ1ﬂ1a\1NaﬂQQQ'ﬂﬂﬂﬂTﬂWQQNaﬂﬁﬁulﬁj

lllustration:
Seasonal derating is the difference between maximum capacity and dependable capacity

during a specified season. (E208.txt)

Linguistic Specification:

Cross Reference:

)

YA, 9 o 4 19 ada 1 9 . I o
Note: *1435msarsdnnmenslnid183589ngu Iaely derating iHludnnaay

TR029: Eng: unit derating (E220.txt) | Thai: MaIwaagadsain

ANWATO (¥)

Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: U3uamidandni Iselwihgads i idsondanndldduiannuamisaly

o 2 & v Y 4
SzﬂzmmmﬂinmlﬂuNan”mﬂﬂTlaJ‘uﬂ‘umﬂquﬂﬂim

Illustration:
AEMO refers to a Unit Derating as the magnitude (MW) of a temporary reduction in the unit

capacity due to component failure only. (E220.txt)

Linguistic Specification:

Cross Reference:

o 2

I, o = = ] anAa 1 . I
Note: *193smsadednniiioifioalniareisaanguTneld derating ifludnsiasdn
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TRO30: Eng: dependable capacity Thai: hdamaaiald ()
(E208.txt)

Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: fdanaagegaveslse ldhntinsdsvmaudeiinavesanimadouivzdnase

[l ' 1 Y
M3AWAT41HTTZEZNMNMNUA NBLAAIDIAIMNAINANTII B TAINIARONIY 9

lllustration:
The dependable capacity is the maximum capacity when modified for ambient limitations for a

specified period of time, such as a month or a season. (E208.txt)

Linguistic Specification:

Cross Reference: seasonal derating (TR028)

A, v 7 ] ada J . . < o 23
Note: *1§35msadndniiioufoclmidreisoangulaeld maximum capacity iludnnasdu

TRO31: Eng: available capacity Thai: Maawaanioude (+)

(E115.txt)

Grammatical Category: Noun Subject Field: Unavailability of power plant

Definition: U3unamdnanvedlseIiiinillls1aasuilesnndusdiwaaniinsdsuai lag

a = J 1 Aa
Wi]TiilHﬂl@ﬂ’NiJﬁnﬂiﬂﬂlfNQﬂﬂimlm$ﬁﬂ1WL!’Jﬂéj’f)3JGlu°]f’Ni$EJ$!’J’€H1/]W%1§‘TMW

lllustration:

Power plants can not always provide power at their installed capacity. Available capacities of
hydro power plants decrease by the seasonal derating related to the seasonal water flow.
Available capacities of thermal power plants decrease by the temporary defects of equipment
or the operating condition of plants. Therefore, the available capacity of the system is

influenced by these conditions. (E115.txt)

Linguistic Specification:

Cross Reference:

7

I, o = = ] anAa 1 . . I o
Note: *1§35msadndniiieufoclmidre3soangulagld maximum capacity iudnnasdu
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TR032: Eng: corrective maintenance | Thai: M311395nuuTaud 1y
(E401.txt) (+)
Grammatical Category: Noun Subject Field: Maintenance of power plant

T o [ s A a @ 4 @
Definition: nszuIUMITh3esnuIgUnsaliijemannuiadesnsedomeriold 15elihnduun

uniedIdmuilnalasEafiga

lllustration:

Maintenance consists of all activities performed on an item to retain it in or to restore it to a
specified state. Usually one distinguishes two types of maintenance: preventive maintenance,
and corrective maintenance also known as repair. Corrective maintenance (CM) often called
repair is carried out after an item has failed. The purpose of corrective maintenance is to bring
the item back to a functioning state as soon as possible, either by repairing or replacing the

failed item or by switching in a redundant item. (E401.txt)

Linguistic Specification: Abbr. — CM (E401.txt), Syn. — Reactive maintenance (E401.txt)

Cross Reference: preventive maintenance (TR033), reliability-centered maintenance (TR035)

Y] A o 1Y a [
Note: AWNAY (RF02): corrective maintenance = ﬂﬁ‘}J”lgﬂiﬂ‘kﬂLGI)'QLLﬁmlﬂJﬂiUﬂi;\i

v o Jd a v o
+ @ﬂl!ﬂﬁ\iﬁWﬂmﬂJIﬂﬂﬂ'ﬁﬁ@ﬂ'l
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TRO033: Eng: preventive maintenance | Thai: miﬁﬁﬁﬂm@ﬁ
(E401.txt) oariu (RF03)
Grammatical Category: Noun Subject Field: Maintenance of power plant

. ags -] 2 { U 4 o a 1 Jd v
Definition: n3zUIUN513e5nEIRNNTumuaIiuie dAuliunisnougnssivaionso
] I 1 ) [ o [
w@wormeusseamiu 2 Yszian uli‘%jllﬂ L. MIUITITNYINUISYSLIAT 2. NTUIFITOVINTNTNINUD

gilnsal

lllustration:

Maintenance consists of all activities performed on an item to retain it in or to restore it to a
specified state. Usually one distinguishes two types of maintenance: preventive maintenance,
and corrective maintenance also known as repair. Preventive maintenance (PM) is planned
maintenance performed when an item is functioning properly to prevent future failures. It may
involve inspection, adjustments, lubrication, parts replacement, calibration, and repair of items
that are beginning to wear-out. PM is generally performed on a regular basis, regardless of
whether or not functionality or performance is degraded. The aim of preventive maintenance

must also be to detect and repair hidden failures, i.e. failures in redundant elements. (E401.txt)

Linguistic Specification: Abbr. — PM (E401.txt)

Cross Reference: corrective maintenance (TR032), condition-based maintenance (TR034)

reliability-centered maintenance (TR035)

Note:

TR034: Eng: condition-based Thai: 7131113950819
maintenance (E217.txt) aNnn (+)

Grammatical Category: Noun Subject Field: Maintenance of power plant

Definition: nszuaunsihgssnsugadossunduiiunmi IaenasannnaussougimiunIagg

a 1 a Jd s A o 19 ¥ Jd A v 9
AARNTUATNITIUADIAN "lJfNQ‘ﬂﬂimmﬂﬂﬂﬂﬂu”li]ﬁlﬂqﬂﬂim‘ﬁiﬁ]i%ﬂﬂﬂlﬂ"uﬂﬂ

lllustration: Condition-based maintenance is preventive maintenance that is based on performance

and/or parameter monitoring and subsequent actions. (E217.txt)

Linguistic Specification: Abbr. — CBM (E218.txt)

Cross Reference:

[ d Aa o [ 4
Note: ANNAN (RF02): condition-based maintenance = mi“]_l”lgﬁﬂHWI”lﬂJﬁﬂ1WGU@Qqﬂﬂim

1Y [ J a v o
+ @ﬂl!ﬂﬁ\iﬁ‘w%!@]lliﬂﬂﬂ'li@]@ﬂ'l
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TRO35: Eng: reliability-centered Thai: tuanemsthsasnuuiy
maintenance (E217.txt) mmﬁf@ﬁall@’f(*)
Grammatical Category: Noun Subject Field: Maintenance of power plant

. egn 2 ° v ' <3| ° ° o '
Definition: L‘V]ﬂuﬂﬂ1§°].l1§\ﬁﬂ1&lW)ﬂ"lxuﬂuig‘]ﬂ_liﬂlﬂﬂ?ﬁﬂﬁ’iuﬂﬂﬁZTJ’J‘L!fﬂﬁJT?\ﬁﬂH15$WU1QLLUU
a U a o A A Y v ¢ A o Y Y a a A
LGIN!LﬂhlsllLla3LL‘UUL%Qﬂ@QﬂHﬂLﬁNT%ﬁNﬂQ@TﬁﬂUQﬂﬂﬁﬂ!!WE)aﬂﬂ'li‘llﬂsllﬂﬂl!agiﬁmﬂﬂigﬁﬂ‘ﬁﬂWW

gegaluFedunu

lllustration:

Reliability-Centered Maintenance (RCM)

RCM is a systematic method to keep a balance between preventive and corrective maintenance. This
method chooses the right preventive maintenance activities for the right component at the right time

to reach the most cost-efficient solution [9]. (E217.txt)

Linguistic Specification: Abbr. - RCM (E217 .txt)

Cross Reference:

9

Y o J 1 ya o [
Note: *a3 nAwnineunss vy Tag 1535 d ey

TRO36: Eng: reliability (E205.txt) Thai: AiFede 14 (RFOT)

Grammatical Category: Noun Subject Field: Reliability of power plant

Definition: Aua1u150v04 159 Wi lumsduesoudionannszua i ldauanudosnsvos

seuumae i

lllustration:

Reliability may be defined as the ability of an equipment, component, product, system, etc.,
to function under designated operating state of affairs for a specified period of time or
number of cycles [1]. For a large and complex electricity generating system such as CCPP,
reliability is the probability of generating electricity under operational conditions for a definite

period of time. (E205.txt)

Linguistic Specification: -

Cross Reference: Mean time to failure (TR038)

Note:
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TRO37: Eng: mean time to repair Thai: nauaaelumssen (+)

(E401.txt)

Grammatical Category: Noun Subject Field: Reliability of power plant

] [ v FJ
Definition: 8@ 1d UszHINIZeznaIRdeN 1 lumsgomhylaeGuaua s lilidadesauis

] A a A Y Al o o Ao a A v Y
GIf'NL'JaWVILﬂuLﬂﬁ’ENVlﬂ@nN‘]JﬂﬁﬂﬂﬂWH?uﬂﬁQ‘ﬂNﬂWﬁﬁf&lﬂLﬂulﬂﬁﬂﬂlWﬁ’]glﬁﬂﬂlﬂﬂlﬂﬂ

lllustration:
Mean time to repair (MTTR) which is a measure of how long, on average, it will take to bring

the equipment back to normal serviceability when it does fail. (E401.txt)

Linguistic Specification: Abbr. — MTTR (E401.txt, E212.txt, E204.txt)

Cross Reference: Mean Time Between Failure (TR039)

% d a . . { 1
Note: ANNLAN (RFO1): mean time to repair = NAUNAIDINTHON

+ gauasdniiau Taomsasuan <09 S «lu”

TRO38: Eng: mean time to failure Thai: naURABROUMSTAT DS
(E401 .txt) (+)
Grammatical Category: Noun Subject Field: Reliability of power plant

Definition: szeznannaen 15 ldduawnieldamuilndnownanisvados Angauaasia

a A 1 1 A 1= a A L
ﬂ’NiJﬁWllﬁi‘lGluﬂﬁmulﬂiflﬂfl‘c’ﬂ\mmu@\ﬂﬂEluliJiJﬂTiViqmﬂuLﬂi’éNiﬂﬂﬂﬁﬂlﬂﬂl@\i

lllustration:
Mean time to failure (MTTF) which is a measure of how long, on average, the plant will perform
as specified before an unplanned failure occurs, being associated with equipment reliability

(E401.txt)

Linguistic Specification: Abbr. — MTTF (E401.txt, E214.txt)

Cross Reference:

o d a . . {
Note: Annal (RFO1): mean time to failure = L’Jmmawﬁ)ﬁmmﬁ}mwa’s

o v Jda A Y < ' C
+ @m!ﬂﬁﬂﬁWﬂmMIﬂﬂﬂﬁ!ﬂaEJ‘L!%W] “YDIANNAULN R Lﬂu “NOUNITUAUDY”
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TRO309: Eng: mean time between Thai: I8REE5LHIIINI
failure (E204.txt) datoq (+)
Grammatical Category: Noun Subject Field: Reliability of power plant

] )
Definition: 328218 URA8TLHAININMTTAT0IUaazAsd VIUon1 153 Wi IF5seznanuiiealada

a o 9 1A =< A a v 9 Y
ZINANTITUAUBD ’ﬂ'mQN“H’ZJ'IfJfl\Tﬂ’NiJﬂGll‘lﬂ']ﬁLﬂﬂlﬁS{]“UWU@Q‘L!EJEJ

Illustration:

MTBF is the reciprocal of the frequency of failures and MTTR is related to the duration of

outages. (E204.txt)

Linguistic Specification: Abbr. — MTBF (E204.txt, E212.txt)

Cross Reference:

[ d Aa . . { 1 9
Note: ANNaN (RFO1): mean time between failure = NAURAYTTHINANNANIKAD

o ” Ja ~ Y I3 v 9
+ ﬂmlﬂﬁﬂﬁﬂ/\l‘ﬂmuIﬂ‘c’lﬂﬁ!ﬂaﬂumﬂ “ANUAUNRY” L‘]J‘L! “NMIVAVDN”




A

actual generation
availability
availability factor
available capacity

B

C

capacity factor
condition-based maintenance
corrective maintenance

D

dependable capacity
derating

E

equivalent availability factor

equivalent unavailability factor

F

forced outage

forced outage factor

G

gross actual generation
gross capacity factor
gross maximum capacity

H
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A5IMBINANT IV

[

MAINaNgaIgAIIY

ER009
ERO001
ERO003
ERO031

ER006
ER034

ER032

ERO030

ER027

ER004

ERO17

ERO023

ER024

ERO10

ER007

ERO013

TRO09
TROO1
TRO03
TRO31

TR0O06
TRO34

TRO32

TRO30

TRO027

TR004

TRO17

TRO023

TR024

TRO10

TROO7

TRO13
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M

maintenance outage

maintenance outage factor

maximum capacity

mean time between failure

mean time to failure

mean time to repair

N

net actual generation
net capacity factor

net maximum capacity
(0)

outage

P

planned outage
planned outage factor

preventive maintenance

Q

MINYARUIAT DI ALY
l3itsaau
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ATRTA SRR RN

MAINANFIgA
NAIALTTHIIIMITATeq
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9 a

was lWihansanaaldess
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PAIIMAINANGNT

a

MAINANGIYAGNT
a4

MINYAIAUIATO
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BN3INTHYALALIAT DI TWLIHY

marhyssnu ey

ERO025

ER026

ERO012

ERO039

ERO038

ERO037

ERO11

ERO008

ERO014

ERO18

ERO19

ERO021

ERO033

TRO25

TRO26

TRO12

TRO39

TRO38

TRO37

TRO11

TRO08

TRO14

TRO18

TRO19

TRO21

TRO33
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R
reliability

reliability-centered maintenance

reserve shutdown
S

seasonal derating

U

unavailability
unavailability factor
unit derating

unplanned outage
unplanned outage factor

\%

W

weighted equivalent availability factor
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Y
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ER036

ERO035

ERO15

ER028

ERO002
ERO16
ER029
ER020

ER022

ERO005

TRO36

TRO35

TRO15

TRO028

TRO002
TRO16
TR029
TR020

TR022

TROOS
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