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Semi-Quantitative Risk Assessment for Inspection and Maintenance

of Combined Cycle Power Plant

Te3%n naulve)’
A5 nunusIBNg’

unfAnge

Tsslimdsanufousuinnsléiasodnsunalnglunsedaluih Welia3esdnsaunsondnluile
WuUsravsninuazUaenfufemyaiaiesinsdmiunmvdeutardesiganuuuztvesian Feluautuuly
Usedunmemnuneiionnzadiningtivnious fifunuideiifngussasiilevssfiuanudsa it
Tagfiansan 3 Yade A AuguLsIvessuns e (Hazard Severity Categories) Avmialunisiingifmg (Frequency
of Incident) uagauuaziuvesdunse (Probability of Hazard Categories) LLazﬁﬁﬁumiw&LumuﬁﬁmmLﬁﬂﬂgﬂ
(Potential Risk >5) lUAns1zsituadfetRvmfiAntuluefnuarnesuanimundeuuasnianssvhilaiaonelu
sUuuuusu s (Heat Map) edavhunuanaudessiely

Namiﬁﬂmwud’mummaauLLaxsziamﬂwqﬁﬁmwé’nﬁgmm 78 11u wadutumeuldfavun 390 Sunou
LLaw%ﬂﬂé’uﬁlﬁEJﬁ@Wf\] ﬁamaslﬁl,ﬁmaﬁ’ammﬁy’ﬁu 52 Usgiam ﬁ]’lﬂwamiﬂswLﬁummLﬁaqwuﬂwmul,ﬂ%aqﬁnﬁuﬁwjﬁ
'ﬁumummmmm 76 Sumeu mutmaaﬂwulaumimumwmamaa 10 suumau mumim mmmlﬂ/\lﬁ'}mmumm
Feegs 11 Guumau MunndsuLaiiueIesdnsiisedunudesgs 15 Tuneu uaveuiiinrandssamedissdy
ATandnege 23 Susou LmnlmwwLmummmLamaqﬂlmmumwwLLcJﬂumuwmmummLaanqmmmu 10
Uszion fsndusemvgaiiedanisaudsaiasmuaudunnelneis ﬁaﬁuaqﬂlﬁ’hmsﬂizLﬁummﬁm@ﬁa
Unanduisiuengadlunsiunvssidunusnadeulazdouthssdmiulssiimdsaudousiu uaganunso
Frglunsdndula iednrilasinisanauidesdunsie (Risk Reduction Programs) Tneimuauinsnistesiu
SunmeaseunquanTiLia3wesg iR ldognsdiuseaninm

AdnAgy : Ussiiuanudendanaunm, geuvngy, lasliihmdsanusausuy

Abstract

A Combined Cycle Power Plant uses large engine to produce electricity. In order to ensure plant
optimization, reliability and safety that requires to shut down the engine for comprehensive maintenance
program as manufacture’s recommendations. But during Inspection and Maintenance process, there are a
lot of hazard might potentially of serious accident. Thus, this study aims to applied the Semi-Quantitative
Risk Assessment by considering of 3 elements for determine risk score which are Hazard Severity Categories,
Frequency of Incident and Probability of Hazard Categories. The hazard Categories of each task steps have
risk rating higher than 5 must be subjected and analyzed together with statistics of Accident and Concern
Reporting into the Heat Map format. The results of this study, there are 78 tasks of core activities which
including 390 task steps. We have identified hazard among 52 categories that could be harmful to

maintenance worker. The risk evaluation results shown high risk of Gas Turbine is 76 task steps, Steam
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Turbine is 10 task steps, Generator is 11 task steps, Commissioning is 15 task steps and Specific task is 23

task steps. The analyzing of Heat Map is showing 10 Risks Categories that must be determine STOP Work

and additional defenses are required to reduce the risk to an acceptable or low level immediately.

Therefore, the semi-qualitative risk assessment methodology is an effective tool to identify high risk and

useful for making decision to do Risk Reduction Programs coverage to incident prevention of Inspection and

Maintenance for Combined Cycle Power Plant.

Keywords : Semi- Quantitative Risk Assessment, Maintenance, Combined Cycle
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1 dmsu 1 dmsu AR
) o a0 o a
! NTBAVUADUNTTNNU YUY/ WYDUATIY FUUT (S) v
D E il o4
s AR (F)
-
o Lo
; ANLIA
osdunsy
L]
(PR)
9
| |
" Insertadditional rows as required, ensuring that risk score formula is copied
EQUIPMENT / MATERIAL / PPE REQUIRED:
|ususm BY: anﬂnﬁx: PRINT NOME DATE
|mvmumaanmwn)m: ‘ﬁmumm. FRINT NAME DATE :

NSAUINL

ﬂﬁiﬂi“LMUﬂ’J’]ﬂJLﬂUﬂL%ﬂﬂﬂﬂiu?mIUﬂﬂﬂﬁiiJ
WZJﬂ’J’]iJLﬁENﬁ\‘I LU GI’JGEHN’]‘UHQ‘W‘L!ﬂW"U La‘U‘V]
TRA GTO17 ﬁuumaumﬁiaaamm ‘Uiuﬂa‘Uﬁ]’Ju@(ﬂUﬂ
Imqmiaqnwumeﬁ (Remove and Installation of

Case Bolts) légusdunseiisdestamealunise 3
Tun1519 Severity (S) iU Frequency (F) a8AUIMAN
AIUTUL TG mmaw’mﬂumLmu‘uaqm‘uauamaaa
Fuys I%Lmumiuaumsw 1 L‘W@Vi’]ﬂ’ﬁ fuaudes
(PR) wostumouNSTUEl faansned 6

Task

Task Steps:

POTENTIAL RISK (PR)
Hazards: S

TRA_G
T-017

Remove and Installation of
Case Bolts

Remove/Replace Case
Bolts

Physical Exertion, Use of 3
Sharp objects,

Pinch

Tooling,
Pressurised Energy,
Points/Line of Fire

P3N 6 AIMUTULTE () FUAIAUD (F) Nseulaermssnandiitaldussiiiunnudes

Hazard S F PR*

1. 9UAT189INNNTEBNLSIIUNISYINUNIA (Physical Exertion) 2 3 4
2. Sunsreanmstdiedesie (Use of Tooling) 2 4 5
3. funseningilay wseUareunau (Sharp Objects) 1 5 5
4. SUNTIHAINLTINYU W3NS (Pressurised Energy) 4 1 4
5. UNTI8INIAVILL A 1Y wilu Uaydddunsie (Pinch Points/Line of Fire) 2 4 5
Max, 4 5 5

Median, I 2 4 5

NYoyavas (Severity) wag (Frequency) lumITANMNTOREAINITAIUMITIUILYDIUBIYRToYAlAY

ldradevesrungaiuandisegiu lanaunisn 2 dall

AUNISN 2
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ATUIUAN
S mmquwaaé’umw (Hazard Severity Categories)
AR = 4

AsisegIu (Median, W) = 2
LNUATMALNTST 2
442

= 2 =

AUIIAT
F annudvesmsifingdfinisaldunsie (Frequency of Incident)
AINTIER = 5

Alseg U (Median, U) = 4

wnuAluaunISh 2
5+4

WAABY Severity iU Frequency WnuAENN1TA 1
lanadnsvosseRuAIdss = 6.5 w38 aglugisszdumudssd

MnsUssliumgiseiuiuleyanowmn  neldeusien1snnuidss (Risk Register) lnvasuseau
anseaguradnsAsgiuaudsanSeudieunar anudeduusazauladanini 10

IPNFUTLAUANUFLINIUMITNTEAUANUFLS UAITY

- E ' o =
'ﬁ’gﬂflﬂﬂﬁﬂiéHJH'ﬂ?“J!ﬁUJl‘ﬂU!'UiF]UJQé‘ﬂu'ﬂ?UHﬁUJ
awandsaan: [
namouuaz@urios [N
wisanuia i [N
Aviulod [N
0 50 100 150 200 250
A faiulad winamuiialilh [nereuiaz@ueies| summidsaam:
W Low(l-3) 107 5 ] 5
W Medium (4 5) 55 6 10 9
W Higa (- 5) 76 10 1 15

AT 10 Han15UseIUAMUE AU UIRINUSEN VDU

Wetungilousignisanudes lavasl  vieundssduainudeegs aunsaasuuTunnves

a

seauANUEsTluLsaz wadlanansunTunaunIs duUATIETMNEITwAaTUSEANTUATNT 11
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100
90 ag
80 73

70

60

=
0

50
a2

40

30

[}
w

20

10

Noise IE——
Ergo/MSD ne—
Electricity n———

(=]
Use of Tooling e — 5
Sharp objects IEE————
Work at Height I—

Dropped Objects - ——

Manual Handling

Walking/Working Surface I ————
Lifting Operations B

Pinch Points/Line of Fire

1 2/3 4 5 6 78 9 101

[}
W

Physical Exertion E—

12

M
N~

=]

[

Fire/Smoke n—

Uncontrolled Energy(LOTO) I ——

13 14

]
=]
[~
[=]

Hot \Work E——

Dust, Fume or Grit NEG—_—

15|16

[
00
[y
o]

Confined Space | NE—

Pressurised Energy E—

17 18

Restricted Work Space

19

Stress I

20

Explosive Atmosphere m—— 1

21

Lighting Conditions mmmm =

22

-
=]

Hot Surfaces

23

-
[=]

Machinery m—

24

29 11 uasiegudazUssianlutunaunilsefuaudess

wHudIAULEDe AoLasosiiotasdadisu
mmL§mﬁumwaﬁﬁszﬁumwm?{mqq eorluvue
ﬂaq‘mﬁ‘mmmimuqumwm?immmmmﬁwﬁzyuaz
A21ULS9ATU TAERITUITUASIBLAaEUTELANTY
Funounisvheudiiseduaudsgs 5) fuadn

gt ilAntuluefnuarenuaninnisaiuaznis
nszvidilaluaenste (Statistics of Accident and Concern
Reporting) AuuunasuLruiInudss duandly
G]'ﬁ’]\‘]ﬁl 7

a v A v o v -
BTN 7 s'J'Ui'uJGUE];;IJaLW@QWWWLLNUNQﬂQWNLﬁEN (Heat Map)

Potential Incident and Concern Statistics

Risk Type of Hazard Non- Near

(PR) Recordable Record Miss Concern
8 Sunsnganaugnsedudy 1 1 12 619
8 é”umwmmmuuﬁqa 1 1 1 961
7 SunTIBAIUTI O ULAEIN LAY 1 il 5 1,404
6 dunsrganininduazaiu 0 0 6 232
6 dunsnliinnaseu (LOTO) 0 0 3 45
6 Sunsreanituisueinia 0 0 0 0
6 Sunmeannsldiadesdng 0 0 3 0
5 Sumnseannisidiedesie 2 1 5 728
5 JUATIHAINTANYY fin 71U vilu Az

JUNTE ! ! 2 0

5 FunsIaNIngannld 0 2 12 0
5 duns1eanlnin 0 1 342
5 gunTeningilag vieUasunay 1 2 0
5 Sunseanfiufisnin 0 0 0

11



MIANTINYRUUUNNLDLTE

Uil 10 atufl 4 manaw - Suneu 2563

Potential Incident and Concern Statistics
Risk Type of Hazard Non- Near
Recordable . Concern
(PR) Record  Miss
4 Jyn1a1un1seAmIansnaz ALl 0880
1 1 2 137
AAULLD
a JURTIBIINWIIPUNTONEITU 1 0
a JURTILANLEB AT LESAINS b E 0 0 186
3 dunsrganuusEnelluasvuRSou 0 2 0 12

Aatufeiy ndeyalunisied 6 lahdeya
lunsenastubnuinuLdes 2lanad NSV LN UR g

M3 8 wnulinuEssdmsUNURTRdeUkazgaN TN gl sl A s uSous

Usziandunsgurslunuiniissauainudesgednuiu
10 Uselan 13890 udiu 1 - 10 Aassei 8

F‘E'dc‘i':v:"e"‘v Minor (1) Moderate (52) Significant (53) ‘ Severe (54) Major (55)
Suemaminianfion unsoniudiviouuay ;
wialasuviau Yo IR HERGRRIN TN EN]
. (Sharp Obljest§) o (Walking/Working Surface (Work at Hglght (380)
duanonniuiianda Housekeeping (1404)) /Scaffolding (581))
(Restricted Work Space)
- 2 ‘ 0 | 0 4 5 1404 1 1 961
B UERLET IR
naz&nﬁﬂ:ﬁ;?wi?l.:::\:i?:ﬂu) 0 Vi il uazifduony uangnabidandosu uaseanausnsaiudu
< (Pinch Points/Line of Fire) (Uncontrolled Energy(LOTO)
[N Noise . tadeiacd (Lifting Operations)
-i Lighting Conditions (186) duanannmstdiesasiia /PTW)
(Use of Tooling (728))
1 0 0 186 2 7 728 0 3 45 1 12 619
z uasiuniuviduainie
= N . Fuasanningaanla (Confined Space)
“:-S’ Weather (178) Physical Exertion (Dropped Objects) duaseannnisldiaiasding
o (Machinery (3))
&
= - 0 ‘ 1 | 178 0 ‘ 0 | 0 2 12 0 0 B 0
1 deymarunsamans
Ao o
Hot Work (12) HRsILIANA NS Dust, Fume or Grit duasannlmiuazaiy
z Hot Surfaces Manual Handling (1) Vehicle Operation (67) (Fire/Smoke)
o Ergo/MSD (136)
o] Power Industrial Trucks
2 0 12 1 2 137 0 4 67 0 6 232
duasennussdunsandou
N duasgannivih
(Pressurised Energy) (Electricity (342))
muelun Explosive Atmosphere
(Stress)
1 5 0 1 5 342
Low < Potential Severity — High
Bl in9viniuvin (Recordable Injuries cases) fa anGimalunisvitouifianuguusefodugaidoiuvinou
Non-recordable Events & RONLIE if {siaoiiuvin (Non-Recordable Injuries Cases) Aa aiiiuglunisvinaruidnias
Near Miss Events & al 1sailfiauay (Near Miss Incident)
Concern Reports dudien i AA5189IUINWUIARE EMsnsEvind bial i (Safety Concern)
a S o o S wa 1 o < v
n1sanusigna ULALIUNINU 1 NIUYUALNA L UNTTNINULANURDEY 1

nsUszgndldnisuszduanudondsi
Ysunalununsisaeuuazdauingelsdlniingsniny
%auiwﬁ?ummia%’mé’]é’ummﬁwé’mmmé’um3'1817‘iﬁ
AMALABSg Risk rating : High >5 Tulnuisndudes
Heat Map Iastoluil
1. Tusudouirgsianssundng dud
sl (Lifting Operations) dwsunsenduusznau
Y091A3094N3 %qmﬂmﬁuaﬁumaqm%"aﬁm%ﬁ
thnifhann 91nmanisUssfiuanandeseuenisydu
Arandegs wihiy 8 Sdeyaadifgifmmuiniiuieiy

12

a L4

saldwnn1salinoulIsiingUfive 12 nvdl wazdl
SNYNUANINWINFBULAZN1TNTEVN Tl Uasnsie 619
Ased

q
n

2. é’um’mmnmw‘hmuuuﬁga (Working
at Height) 1o niadesiaiufing \ndaeieriuloth
waziaiosdndaluifuisuinlnguaziniiugs
11NN 2 wes WiedessonenudeUseneutudiuves
i3eadnssdudesindasduvdetuduluviauuy
i3osdnsluvneitud silonandannauld 91nunanis
UizLﬁummL?ismmiv‘mmuuﬁgﬂﬁizﬁummL?imaq
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Wiy 8 fdeyaadfatfvnuiniuistuangdety

q 9

e 1 nsdeURmglunisitnudnies 1 nsd

q
a wa

fwgnisalifauaziingUfmeg 1 nsdl wazdisneeu
annundesiaznisnsyvinfilivasnde 961 nsdl

3. SuaTganURATiIURaEMGAY
(Working Surface/Walking) Lﬁaamﬂiumusﬁamﬂﬁq
w3esdnsvunlng Snanefuiivilildosnwuuliin
wannesudrniuincugaudige wieiilonanie
Fudnvonsdesinseonluudwhliiuisfuivoadad
Toma 3u azqn HdAAN sauvailesenentudiuves
\w3ednssiuuinnoenuudsTud e eI
219 fufiviau fufimaiu wasiduniagnidul
Wgane wazdesdaunuuguanImarenseuiey
(Housekeeping) agnaaniIal 3NHAN1TUTEITUAIN
Hosfiuiniivhaouuazmaduiissduamundssgaii
7 fifoynadfgtimguiaiiuiedugadeurinu 1
nsdlgUAmglunisyeudndes 4 nsdifiingnisal
\WNeaudstingUmwe 5 n3al warilseauanIntIngoy
waznsnseyhiilaiUasnde 1,404 ndl

4. dunsrganluludivazadu (Fire/
Smoke) TomavesmsiAninlmilunusesthsaiesing
sl dufiannnedieiideszainiomadsfing
s33u91H (Natural Gas) Al dudeimamdnuazdun
figa (Deasel) WWowndsdsoswoneiastafufing wind
ARaNaRluNsNAFR LTS BLALIASeY WU ¢ Cold
Commissioning Live Ignition Torch Test 9714 Hot
Commissioning First Ignition Start-up Test ag 31U
Hot Commissioning Load Tests LﬁaﬁWUﬂSBLLﬂlﬂ/\lﬂ’]Lﬁﬁlﬁ
gszuudngl 1udu annanissziduaiiudes
Summoanlludiuazauflszfuanudssgaiiu 6
InefliivgnisalifiouasiingUfime 6 nsdl waslsneau
annundennaznisnsyviniilivasnde 232 nadl

5. duneanliRanE U (Uncontrolled
Energy, LOTO) 91nn13va1uvetadesdnsvuinlng
fufluna gt unatgssuuiiieades Wy svuy
Founds sruuinfundedu sEUUsEUIERINA TEUL
ﬁwmguﬁsu svuuleth FEUUAIUAN TEUURNLAU iy
wsady uagsruuliih Wudu Fomnlufiszuunisve
BUYINYN9U (Permit To Work) LagAIUANNITAR
&191U (Lock Out Tag Out) fiATOUARNUMA WAL
fuieatestamuaty Slenadsstenisifingfimels

=

FanuansUszdumnandssdunssnnlidandany
fszfumnudesganindy 6 fivgnisaiifouaziia
aURLMe 3 N8l wazdTNEIUANINKINFDURALNIS
nswviiiliaends 45 nsdl

6. Suneaniuiisuennid (Confined
Spaces) flszAumnuLdssgayindu 6 luineiigUaimg
Andueu wiluadesdnsvunalngdedidunu
AUENANEINNTT 3 WA fewhnnTienontudIuLes
1309903 IMnsninauNaEfin1snTIvanTn wazinen
Alighment #149 9091389305 Fan15id1ms99aeu
msﬂumaamsumm%ﬁmﬁ?uﬁﬁmmnﬂuﬁuﬁﬁu
omARgteazilonafingtfig Wy GT bearing
no.1, GT bearing no. 2, GT exhaust LALLM IEADU
AeunIInadeuLaziiuAIes Wuil uardunsiean
Msvhuiueseing (Machinery) wu nisldiedesnds
\A3036in 1A3ee Magnetic drill \ludy Ssmanisusziii
Andssdunsneannnisiauiueiesdng dsedu
AadBsgs (High) winfu 6 Tneslmgnisailifiouasiin
aURveg 3 Nl

7. dUATIVINYANYY AR AU 97
WU 109un 318 (Pinch Point/Line of Fire) Wazdunsne
annsldedasile (Use of Tooling) Maesdunsioii
AMuduiusvesnIsiingUivneg1eldoes laodl
dnwazveansiingtRmmaInnisuy s da iy
vilu waznsziildiomnegluifidunsie Jsdianmg
wnannstdieesdie nan1sussifiufissduainudes
Urunarasindu 5 udiilefinnsandeyaaifgufvg

v
[ =

vinfuitugadsiuinnu 3 nsdl audfumnlunis
Weudntdes 2 nsdl fumnisalifevaziingifime 7
nsdl uarfisrsauaninwandounaznisnseyiill
Uaanasiy 728 N3l F9A0aNa1TUNTMIILINIAITAN
arundesadliogluseduiivonsuld

8. dunsganIngsrmauld (Dropped
Objects) lunudeuthssiuiimslfiaiesiioifionanie
%udau%uﬂ%ﬁﬂia&ﬂw‘hmeiwi'ms] ENGECRGE
Feillonaiedosilo 1wy Usvua Aeu uiedudiuves
\3nadng egradu den flontaramauld ninld
Wwibunwuy aeadestunn Auiivhaulasfng
tlei1u Wusu MnsansUszfiumudssingsisauld
fisgAuanudiunalamiu 5 TaUmiwelunisinau
dintles 2 n3dl SwmnisalifeuaziingURme 12 ndl
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9. duns18NIARN (Electricity) unas
wdanulwihddmAeadesiunng gunsalluszuuiiu
i3esdnsvastsaliin i ‘ﬁmmﬁumm EEANN (PN
szungenmia seuulitfiviald iudu udlunisdeaniige
Tgndunisdaunasmdsnuluiugs uanddiinisiiu
agliidhasniildoluseniisnudontise fady
Pnuan1sUsziduanudesdunseanlii Ssedu
anuidsnunanainiu 5 fgURimmlumsihnudndes
1 nsalfimgnasalineuaziingUfivg 5 nyal wagd
MenuanIndsuuarnInseyTilivaende 342 nsdl

10. nymduniseenans neafuain
dlosdrvesnduile warausenuswenvesiieile
(Ergonomics, musculoskeletal disorder and Manual
handling) 9 nNan 1sUsduaadss dszduaiy
Foslunanaviiu 4 windu usilefinnsantednuas
msinuiluefeussnuresdidodudilnglu
v wazdgifmelunsyiawanies 1 nsdl 4l
wmAnIsaltiouaziingufneg 2 nsdl wazlisneeu
annuandennaznisnszvifilivaendy 137 nsdl

dyluazdalauauuz

nnsldmsUszidueandsadefinna
dmunuasisaeusasdantialsabifiandanuou
fawansatusdunsedunmeiiuldlunnduneunas
N3¥1191U NTUAFUATVBIANNTULSS (Severity)
Aud (Frequency) wazanuunagidu (Probabilities)
Sothnan1sUssdumiudssdunzdousenisanny
s edniSesdiiusziuauidssunseainsedu
AMULABIMINA1519A1EH DS LAz TELANTeY
é’ummﬁLLN&agﬂusﬁv’umaumﬁﬁwmuﬁﬁizﬁummLf?i‘m
g¢ lWRsanswivadfethmeuazadfnissesnu
anmmundeulunisvinuuaznisnsgyiiilivaonselu
afn e darunuiinauides (Heat Map) inlwld
ns1udsziandunsslunuiiniudssgs eaunsn
ihludasinlasinisananuidesdunsilagiivun
wnsnsUesiuduneegnlununIgeuLas Yoy
Ungalsalnindsanuseusauliegrununzauuasd
UsAnsnmanniy
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