HEME o plale menle ol (sl Al
2ol Scksisin Helst S| 487 Z9E A4 ADIE AE 28
HoliSl8, Szl U S5 Z2MlAz 2uEr)

 9I&/El2| JiR [CRISIS, RISK(7544)]
E: Potentlal Danger(Threat) # : Hidden Opportunity

& (Risk)e] 2|
An uncertain event or condition that, if it occurs, has a
positive or negative effect on a project’'s objectives.

- ZENEo| SN0 YN EE HYN GBS UK 22
ARY, A4

-ZRHEC| F2 028 BAS HHAFI] B )3

(Opportunity)2} Z2H E0| EXo| L5t K& (Threat) 2 25
gt
2. =23 E /& 22| (Risk Management)2] A 9|

The systematic process of identifying, analyzing, and
responding fo project risk.
DEHE 985S Ay, BASIT SsHs AAsiel Z2AA

r:l N

QA0 thE TEsE JEE AlE
7

- TEHEO| SH| 7Hs3 HS 98t 717 (Baseline) 447
ZeE0| SX| ks SE0) et B5S S S8(mpac)S

re

2}

5. 2|8l 2 2 (Risk Factors for Quantification)

« 2} 2|8 A1 (Risk Event) : A discrete occurrence that may
affect the project for better or worse.
> Opportunity and threat

« 2341M [Uncertainty (Unknowns)] : An uncommon state
of nature, characterized by the absence of any information
related to a desired outcome.

« 7|chZt (Expected value) :
probability imes the amount at stake. [Impact or Expected
Monetary Value (EMV)]

- 27 7|tz (EMV) = Risk Probability x Amount at Stake

the result of multiplying the

- maximizing the outcomes of positive events

» minimizing the outcomes of adverse events

- throughout the project life cycle

Project Life Cycle

Plan Accomplish _
3, 28229l ZE(Goals of Risk Management) Phase 1 Phase 2 Phase 3 Phase 4
. . . . CONCEPT DEVELOPMENT IMPLEMENTATON TERMINATION
ldentify project risks and develop strategies to o Conceive(C) Develop(D) Execute(E) Finish(F)
- . 4
significantly reduce them or take steps to avoid 2 Risk and Oppe v ;
them together. 2 =
- , = 4
IZME 23S Aldstl, IS8 07| 98 2t g
2 LS OS2 slulsiy| «Ist CHISS &
+8
Period of
= -+— Highest —
4, smelel 2 |

E5(Purpose of Risk Management)

Amount at Stake
I

Risk Impact

9l, B2, AlZh, 2710] gt TRHE SEof g
254 U QA58 TANOE A

—_—  —  » TIME
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< 948 AlY(Risk Identification) : T2HME ]| W3S O|& = U= RLE BY

5 1 EAS EMss ZRNA

o]
& MM Q|52 A (Qualitative Risk Analysis) : ZEXMEQ| 2Hol| IE2 DIX)
2aieeolo] 2MELIE M| ¢lslol 2 218 Y A&{(Condtionjol| Chat
Fad

=
—_
CELERERS TN
X

2 Habx 9J8 A (Quantitative Risk Analysis) : £/&2| &80} AME ZX310
Z2HE {0 0)Xli= Y82 Yolsls Z2MA

+ &t 2718(Risk Response Planning) : 7|3]2 E3IA|7|2 TEHES| 21
of CHst 182 Z2A717| I8t FXiet 7| S Hgths Z2MA

» 9Jgl ZAl % EX|(Risk Monitoring and Control) : Z2HE AolzE7|ol ZX

N

THEIE(Residual Risks)AFHE ZHAISHL, MER #EE A/dsin, gz
7| &|(Risk Reduction Plan)S A1t 2 o|2f8t zizto] Zx|of| CfEt 2 o
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7tetE ZEAA



4. AFA A £4
(Quantitative Risk Analysis)

A HE B Z2A e 7 9] g5 ZT2AE
3o viAle 9% 2 Al Z2AE 93 AxE
FAHo R FM3] 918 Flolth. o] ZRAAE Tg
2 AR fsle] ZeE7ER ABYold 2 gApEA
AT 2L 7S ol 43t

<54 Z2AE EXE 9T 858 23

<Y TeAEY AP -EE AFsela, 498 &
Je FEAME oH] 7 Hcontingency reserves) 2
2 TR A%

« A B Y| WA= 22 98 ALge) AddiEQd
7192 A#st & 71 A B FolE sk A3
AR 2

«ddAo| 1 By e V), ¥, MY BX A

bt

AEA 93 Fe duiroz o7 HAAA YA EA A

B3I 1312) 0] ek 342, 394 g
LEME 2 ?Jﬂ AR 5 . olsh 2

R A 3 AR

==
-

iV

of I‘\O
o
=2
=
gL
o
oX
2
=
fr
b o
‘ji“f “
_“ﬂ»Z
lo
i)
ko
o
=2
2
e

(5) Ma| H=
T HE AR ZRAES PR HAS TRAE

7 A% 3 QA SR e
Z2E B °1& }*ii A3 Hioleuo] (2% F=)

(6) T7t Tt
FUgE Zma=Y, 244 89 2o ABF L 29

o) e Al BN 2%

Al e FAES) 2

(7) CI2 7|82 MHEE

M Bgo] He 718 AEES 989 2 A ARE
Y z2AE =8 (project logic)et 71Zke] thgt 43
(duration estimates), A¥F Y7} 94 L 47} A AE

HolFE ZRJERAA(WBS) 55 2 ZRAEQ J|&
A B3l gigh Bo|t},

L HEE o3 2Me| =70t 71y

(1) QIEIR(Interviewing)
AEF 7S ZRAE ERof| 432 v|A] e AP ¢
&3 A3E A% 3 ehed o &dnt AEE A3t
A WA e ZRAE ols|# A 2 B AFE
JAEF AAIZHE ¢ ek
Lo B AL FEEXY 7F
et dE £, JE= "Lzbjrﬂ] BEE o] &3hd &
(P 33 v AEEE =5 2 7}% 7FsAd ol
& AU dig AEE -’1‘—214‘6}31 ATE X 20
AHEEE AP 7H(mean) B EFHA X} (standard
deviation)°ll & FHE T e}
E 3L Uk o] g 3744 (three—point
estimates)] ¢l & HojFEr},
FHR AP EHd= 9% FE

014
o

o

i
i)

rJ

lw}a} ER

e

¥ (continuous
probability distribution)7} o] &€t} o|g}at ¥
AE Qoo Uigt &Y A7HE BT Fhg 9
T fF¥ele 4 E (uniform)E¥, Z1(norma) ¥, 47}
(triangular) ¥, WEH beta)®¥E, 227 1 (log normal)
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9] $83% 8ot} ol 5FA HHE
ZA20] A8 S A AHAQ A o7 ¢ )
7] wj o},
AAJARA = A2k 2AJEFAA (WBS) 840 st
33 S AR SllA Vel B 1 sk
AojRl 418219 AFHQ] 2P 28 304 Hole uis}
o) AUiA oz 1 7ks/dol At
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UAE $4E Z2HE 1) 1‘ AAHQ G7rel 71

< AReted] £42 0 BE B34
84F0] 7IE#HCE AAE o & ZeAE] E3HdA o]
g Hxel v dF F=E HEd

(3) 2AtEA - E2] EM(Decision tree analysis)
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AR BAe oxg-Eee Txe Y49
NAg-EdE 2 8 29 SAVAE AlgE) ddle] Fbs
3 Uik B BelFE EHoIT. ol AR FE
3}, 7t Ale] el Zeazel Yd 97keh B 9

& 2% A1 ol A HRE W 2FAANA A
7)Y FHAE Eeke Aol RIS ekt oA
23 Wpel e 23 20 LRI

i

(4) AE2l|o]M(simulation)

ZZAE AlBH oL B4 AT AFE &
FANE QA Z2 AES FFoE HAE Y FAE
Exo vxe FAH 3oz ¥E Avle 2dE ol%
e Aoz dkdo g Eﬂl?Fi 7S AN

A7t 998 B4 ATARL AR ﬂ]ﬂ] g2 o] &
& 4 ik 9% 9% -Er@]—% g Al gl e AF
F=FH(PDM)o| AHETh (A#e 2% Fx) 19 3
£ A7t B EA Al Eeol e AYE HoiFr)

Ch S22 2o MEE

(1) HztstE 2sAEtel RM=SZ(Prioritized list
of quantified risks)
ABA BEole Z2AEA 7P  fdelAY 7t
2 FL 7] 3E ANz APAIEC] 2] Gkl o
g 239 7 A

(2) z2H|Eo| i8N EM(Probabilistic analysis
of the project)

24 7Vee 28Y e Z2AE] 7|74 Yrtet 19
3 A2 = (confidence level)2] 558 23l T2

E«l A 9 2 Arte] AHE oS sk A

(3) 7t Y U™ 25 &8 (Probability of
achieving the cost and time objectives)
A 9] A2 AP digt A A2l E =2
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HE 2xo 9y BEe P4 AuEae Asdel 7 5, Yt 718
7H 4 Uk
A8 g 7182 ZRAE FF i 713E FA)
(4) Bxoz BEME Zajo| @E (Trends in 31 ZZAE ZF| hAFE S Zol7] Yl Agrtae N
quantitative risk analysisresults) whsl 3 2218 A% she Aotk o7]dlE A2t g7iel 94X
BHEA Q] B S Bl Akl Ago| YR 4 Qi H 93 gigol thaled BUL == Aot Jde] 2
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S A7go] 23T} o] Z2
AR AFEEE 3} U)S 7|89 g3h= ZeAdEd o)

A2 Ae AR 98Alglo]

g8 S e s AR or A% s "ok

A WS 718 wh=A] 91389 A4 Fee et A
Aallof sh9, 7} = Albel sjAd7brt aatAololof
m, A4 sefof 3 ZRAE A3k 2 A
olojo} &b, Aeldt BE FAHAEY Fols} glojok sl
HAR7L Slojob Fitt, 0%?4 7HA] AdEAtge 2 5E A
o] AAUNEE AYshes Ao] e7doh

7L HE S AEe RYE

(1) 91832141 (Risk management plan, 1% %)
(2) =9 918218 = (List of prioritized risks, 3
x]— 7‘0—_;,4_)
Q) Z2AE AYTH
project, 3% %)
(@) F#se Agaete] 9w 5% (Prioritized list
of quantified risks) : 334 M ozHEH A
o7 o] E-2L2 4 dA] A

(5) z2AES] &84 £ (Probabilistic analysis of
the project, 43 Z%)

6) 97t 2 AR R 24 & E (Probability of
achieving the cost and time objectives, 47 F=)

(7) ZAIA - E5(List of potential responses) : $
A ZaA 2N PEAE Al T YFAR)
o Wl i3t th-g 28 2 e 5= Qi)

#H7HRisk ranking of the

(8) 918 @AM (Risk thresholds) : %3] °] &8 5
AE A9 FFe e 7|18 DS v A
1=

9) 98 AAAH(Risk owners) : 9& -go] Atz
25 T e ZRAHE oldBAAY BE, 93

A= A8 Ulg- Aol Fodsladol 3t}
(10) 3522 98 Y2 (Common risk causes) : A

W) dge BB 29102 2t AR 9

84 Journal of Electrical World

FIF =
XN
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L

30

(11 7&? AR R A A EA A 7 EH(Trends in
qualitative and quantitative risk analysis
results) : 3733} 4ol A ARENon, AIte] 7
ol e} e ot 279 gl g7
et F8/g0] gt = ok

Ll A OIS 718 {8t =32t 71
o2 7HA] SEhS Aol Thsdtet. 2 Sl tisiA
7}1* F3pHolofof Ft}. T2]uE I AE FYE] A
543 227} Adstoolgitt. o] & fFA &
(pnmary) deka B2 (backup) A e MEE =5 Slot

(1) #l@zlml(Avoidance)

AE 33 Aol AR S AA] Y8 = 9
gl J¥ory B IRAHE BRE B 98 22
AE A%S Az Aol 1
F ARE AT T AT Y
Art.

ZZAEAN Z7|9ANA LA A5 AL &
TAFE] s}, R, AT A, e AEA
59] A (acquiring expertise)E E3ta] A2jd 5= 9o}
Aol w2 AL ES F] AFHAE 5 DA

, AT AR FoVeRE A, PAAQ) FE o A5
3 HaE Y3ln, WA =gAE 9k Aol 9383y
9] djo]

K
-

ol

o

(2) fI8™7HTransference)

A7 AEAHE AR AL A Al AAA A
7V g e Aotk AV Re B3 U AlAA
AA #E]o) tigh AL F= Ao YUE s A A
3he AL oft}.



o] thak el A
4 Eatdolc} 914

(performance bonds) ¥ Z#H Z(warranties
guarantees) 5°] o},

543 98-8 v E oAl A7) AlFle ol Al
< o 8% Fx gtk Z2AES] dA7} ddschd 114
7¥AA %k (fixed price) AFE & A-$ Al doizlolA
-‘n"]a—g‘ 7M1 4 ok, D718 4H(cost reimbursable) 7]

& Aol TUAANA o] BE HEE BRI T2
7ﬂ] SRt AEARo]l WAk AS AU ol
Egol H 4% ot

O

(3) fiE etz Mitigation)
sl Bt J3AA) 88 e A9E 58 /1 E
AR Fole Aoltt. Y8 ¢4 gy Z2AEq 1
& G o] A 2] 2 A& 9P F A
el 2X1E Hshe AR X o F3pHoln), ¢s)
7F ﬂ%?ﬁ ] s E%‘ S A3}l AAste]of gt
g T2 20 MY, o ge X714
Z o A=48 de A Beixt

)

olvt AZtE Fkehs A 2] F3hAstE 53k ¥
o] 5L Fole el TFE F vt ole AP
T(bench-scale) 242 e Z7lH= 988
3 23 7 (prototype development) & 28 2 3t}

BEE ZFol Ro] dolx] Y= AL 93 M7 e
ARehe A L QS 5HE o= o3} S Wi e
sto] 91389 QS O E = Ut o & EW FELAE
&19) AlzEle] X7 AL dale A 249 A
o el dEdE =€ + Uk

oft

(4) $18+E(Acceptance)
o] 7| Z2AEE] AYPS tpFeH Z2AE A|F

& WRs @12 Agshe Aeld v g oy
.

He] Ado] BrbE3l ojm|gitt.
I HPTE2 Ago] T Aol vl 5
AN A (contingency plan)e] 7gte] &=}
2738k fom 94 &
SRRl A 7‘1}5‘:" °] —.—xﬂ RS i
$EALER A 8 (contingency plan)S ZZAE I2AA
A A== A EE AN AT SEALEA
< vlg) idetE AE LAA A7 AE 7ol A3e] =20l
Hrt Z2AE0] FIto| o]PJRE ol A 2 2
2 i 29 v ot 9 A FAsjedof g},
H%‘«] o] AU AR ko] A BHH A KF
73 thA A (fallback plan)& 7Wdstoiof gk, tiA|A)
Yolli= At vivl ] i, dicksde] i, e X
ZAE o WA S EFIIT
7 GubAQl 918 89 gl gl A
S o5 1 Az, A e A S I3k Rt
i} 2 (contingency allowance) £ <¥] (reserve) & &
Bahe Aol o]2f3 tiv]#F(allowance)< ©JA7HA &
g0 & AT F80] 7Hed A = FEIA
B71E 9] el ol wat A% = ojof gt

C 3 oS Algle| a2

(1) 8 th2 7HIE(Risk response plan)

AR S A (ZF risk registerzhy EH)L T =
2) Aggel] thaled 23AE BA R 7]EF ook 3, oY)
£o] dF} ARE TR
- 2 AL}, AFe AR, dde] WX ZEA

Eo] YH(WBS 84), 989 991, 8o Z2AHE

Eol Jaks niAe Z2A 2
- 93 AYASG AARE
<A 9 FE QRN 220 2
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(2) Tt=E Y& (Residual risks)

ENE AR 39, AL, el gigo] FHalRl ol
o} & ABARY Bolvt. 3 58 7hed AR 2L 9ot
of gk AN v g Frtele] 46 f 59 Hrt
22 EARIE o719 LA

(3) O|XI=IQI 2i8(Secondary risks)

A HAldl mE AHAH Aoz DY HPA)
g2 o)A ot gt o|AEL A HET oo i3t
th-&ol Alg= oo} g},

ol

(4) AI2H gol(Contractual agreements)

E4% 8 B3, A2 2 7]Ele] 43S v)EkA
L gskalr] 915k ARgell didle] Zirlel AUAME-E A
sk AlekE AZAT 4 Qi

(5) SLAEH oflH] 272K Contingency reserve
amounts needed)

ZEAES] &8 FH(11.43% 98 FALNALD o
& FEH AL ZRAE feapt T2AE BRI o
g S 230 £8E 5 e FELE oY) 3]
223 &Fbuffer)F T LA tuFE 2Yshe
=] "t

(6) 7|l Z2M|AL| EQUZ(Inputs to other processes)
AR g 2o g A7} 2] F71 A
2 X3, =2AE Ag tig ¥Ao] 7"}z
Z22 19 & AZo] 7 7 ARl visle] Fgsitt
© BF5E 202 v} 7 ikl AZEE WA gE A

HAG Zz 2o AAHojof B},

2 A7
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(7) 70HE =2HE Algle] £EUE (Inputs to a

revised project plan)
ol X9 AT A7 T2 A E S 2| LAQ)
Azo] dgo g APHEE 5P| st U-g 7|% =
A28} Adpe WtEA] Z2AE 7| 3o EE ook i}

HLE

s =~

A% 7 2 BAE A0E ARARS 2hen, e
ARG S BRI A2E FBNGE A, S8
ge] Aae B43 s, AP PLel wAE BAKE 2
o}, AR BAE PAlE AL Qas) BAE
AR A= (Metrics) & 71580} 919 2119} BAE =
2AEY AP 5L ASHE Z2A 2otk ZeAE
o 4%, A2 AR AR, 3T 989 290

fﬂrﬂ} AL W

3 98 74 9 ExEadas 4@ ukbAlo] okA]
}iJfV‘q ARG w912 ARE AT}, TeAE Yot
AR 2ol 8 /1 Pr1Hez Bk faA
BE ZRAE ol WARE 3ol oJAtiFol et

Ba7) A% R

oltt.

 AdiSo] AR 3 Hert

« 98 Wg A7} g2 BV, o A2
8- 7Nestoiof sh=71?
« Z2AE 7 8910] 43 fEIt
* BT BB el Al MEsEdE
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c ERL 8219 BAYAH-
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d 229 dA|, ZaAES] YAY Fo] ¥3E & ok

AGhE AR ZzAE welsl @ FYAGIA A
o &, d7]X) B9 A% L AR BT Bey
F0932) AARgel thele] H7)40R Baof g,

7L ¥ At SX2 FU=E

(1) 18 22| Al#(Risk management plan, 1%t &%)

(2) & th2 AlZ(Risk response plan, 5% &%)

(3) ZRHE o|AtAS(Project communication)

rpaF e oA HHg AGde} 7ef ZRAE 7]
E52 ZEAE Ao} APARY ] B3 R E A F3t
AEARS] Aok BAIE 98l At oz ol gse B
2 FARA 7154 (Issues Logs), 2AFE =
(Action-Ttem Lists), $1878 314 (Jeopardy Warnings),
T 91745 A4 (Escalation Notices) & E 33t}

(4) =714 28 A" ¥ EM(Additional risk

identification and analysis)

ZRAES] 37t ZFE T B He Z2A| 204 of
Aol AEEA] 2 ZAE @] hFE F Ut o]
213 A ALl tisiM e A5 DA SlEde] ZeAs
Alo] E2 Fefstodof gt}

(5) ¢l HA(Scope changes)
HARA L FF =L 28N dsAde
ok 1Y WAL el oA A st

273

LL S8 ZA| Y SHIE 2t =321 7|™

(1) Z2ME T2
audits)

93 A} A (risk auditors) S

ZAKProject risk response

APl 8, A1,

ghalol e 93 uleo] ¢ ¢ iﬂolx].g] 89 7
Esta #AsIT ARde e ARE BAN]
3te} Z2AE Y57 Bt YA

(2) Z2H|E &2 MIIN
risk reviews)
Z2AE JE AE 9L 713 02 318 E oo} gt
AE gL TE | 3loloM ko] Hojo} gt} 9]
3 AT Z2AEV} JPEE 1t ‘ﬁﬁ% T

HE(Periodic project

m

4>r

=

n o

glon], TeAES) WAL F1A FIH we BY
$4jo] 279 5 ik,

(3) &l57IX| EA(Earned value analysis)
g E7IX] & 7154 Al tigh AREARl TeAE 43}

& ed o182, A1 24 Aske 2
E AAe 97 % PBE o O Aol HelF
Y. ZRAES} FEAN A Helwt & e 9
@ A8 @ B4 73] SagElolol Bk S/ BAE
SJApgRelo)A) A AT,

(4) 715X Mat ZX(Technical performance measurement)
e A 238 T2AE A7)t B 7|EAH A
FHE Z2AE A 3o U 71E3 43 439 v|wst

£ Zlolt}, 53t o|H HoM A gd 2 7]%5o]
7| gk WAL ZaAE] Y9 B AF o] &
< 9v)git)

(5) F7HH H# thE 7I=l(Additional risk

response planning)

A g AFe d71x &g Aol Yehe B &
€ B30 93 vRe JEgo] PET N H E B¢
de AYH ol X 7 AL = ot <l

3% 8-S BAB] 98 F7HEQ dig718 S Atk
Rol A9¥ F= 3t

2004 October 87



Ch #13 ZAlet SX2| MEE

(1) 2&|A&(Workaround plans)

32 g& vl AEEAY LA ok 9o dlsl
AZER] G o §-& Tk 3G L vieA] A
Mgt o] ZRAE A9t A o-3AEo| E3tw|olof
Eis=

(2) AI™ Z=X|(Corrective action)
AR ZA e DAL AlE ol 23139 s A
O 2 o]Fofx}

(3) Z2HE HA 2F(Project change requests)

ALY Aot Tﬁl’i’rﬁﬂ AL FF A A&
e Z2AE 7 EH & a7sh= A5t Aot o]
A7t E?E}J*EMW PA 5 FAAE BAl 93l
A HE
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(5) & cl|o|E{HioIA(RIsk database)
gael Zaxzds AR o188 AR 74, &
2 24L 9 So] AFHE AL, dolefulolze) AL
2 23 AAY ddRed B85 F RAolH, Alkto] A
WA 9 mE T e 7|28 FAJsiA Aok

O

i)

(6) _I,Io-l Al MZUZRZ20| ZH

[= = B Ry

AM(Updates to risk
identification checklists)
g B3] AlEE AP EEL vl Z2AE 9
u?ﬂf?ﬂql o] E Aotk



