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29) Building to the Skies(1934), Simon Report(1944), Barnwell report(1967).
30) Latham M. [Constructing the Teamy UK, 1994,
31) Latham M, TConstructing the Teamy UK, 1994,
- Levene, P TConstruction Procurement by Government: An Efficiency Unity Scrutinyy,
HMSO. UK, 1995,
- Egan. J., "Rethinking ConstructionyThe Report of the Construction Task Force, Depart
ment of Trade and Industry, UK, 1998.
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Aolo] Qle-o x| HF}a, ZLAMAY ExTA] FRARS 95t A
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o) ALY ZEAILE B BAAo] A7)

- 2070 i AFQ(projec) S Wi R gF Aej A Al Hot oF
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AdAle] e R W gEumAe) B84l ARES Hxdt
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32)

Latham M, rConstructing the Team; UK, 1994,
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33)

34)
35)
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Levene, P TConstruction Procurement by Government: An Efficiency Unity Scrutinyj,
HMSO. UK, 1995,

TPilot Benchmarking Study: Agile Construction Initiative; University of Bath, 1998,
BE Sufe] 5 20080 VARSI A bl 28 ) $3
SAgle] A3 4] BRALE B 2kt 2al, BAbIZE 2AACIE ] 29
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Lt. Rethinking Construction
[] Rethinking Construction 252 1998 ¥H7FEl Egan HI1A30E A|7|
2 HeeElo] 9 AAAKIS] Wsle} S FER HA
O Egan HEIA= 1997 ©FA| FZE] John Prescott®] A|A|Z2 w=35}
Construction Task Force(2]&;: Egan)Q] HeH A2 A =t AAAL

A FAI aede s sl 7S Bd, A4, A

- G=rel Aikde] ARkl Adake Aol obd HAl(dramatic
improvements)©] Q&&= AMEjo]H | o]E s+ AFEe} AFY
APk A1ES] BAS AESKT ANE B Fgo] ohd §Hs)

o 1= H\uu

Th2 W2 (entirely differently) &2 S8 E|ofof & 742

(ol gish AAasgle] 3AS 93 sy SASUEE, 4 Augy
AARE, 7 AIRES T 547 AL Aosiol, HALES 4

Ao 273 5 i 712 B AXBAL, o) 4% A4 A3l

0 547 Ak, %, AMARIe] BAHQ WSkE Fisel sHe st &
NFAELS oo 47 BEo AMANE ANTAE A
L e Bl e BES s A

36) Egan, J. "Rethinking ConstructionyThe Report of the Construction Task Force, Depart
ment of Trade and Industry, UK, 1998
Iz wiAje] FEslo] ZE WTARA] JF 714Ale] tiofEel SAIeES] Rethin
king Construction 2-%-9] AJZto| = HIlA
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[ lI-1] Rethinking Construction 2%50| 5-4-7 2f

Drivers for Change Improving the Project Process  Targets for Improvement
" Committed Leadership > Capital Cost

Product | Partnering the
' Focus on the Customer | Development | Supply Chain —

' Product Team Integration >

Quality Driven Agenda Project Production of
[ y . > Implementation | Components

| Commitment to People >

k= "Rethinking Constructions The Report of the Construction Task Force, Department of
Trade and Industry, UK, 1998.
O st HAIFEZ%5E (Drivers for change)S AAA] Q] &AlA Q] W3}
£ 7FssHA she FEoRA,
- Committed Leadership: 2219 7|&of gt Aroja|x}e] 3 A4
SRR
- Focus on the Customer: 178 |3t 71X AZRE EA8l= 117
FAAT
- Product Team Integration: A AJAR}A 9 A o] E3t
- Quality Driven Agenda: J-AH], 37|, =4 &z dA4S 3l
DABES AR 5 Y B ooje
- Commitment to People: Q1Zx}o] st Alg], Bx} 5 A& x}¢
off thgt 24l
O 4t} AGAAE 7HAFEE(Improving the project process)< 7AAMY]
o] Ay Sl dAAdE AAtgelA el iAol Hast B
O ZA,

- Product Development: BF52}0] 4=Q W Q JLAS o ofj3t Haksth



ollE vigoz st} WAL StiEE S AHAY 2
=

- Partnering the Supply Chain: A% W EQI3E Higto g 7HA
W2 AgRele] 4714 B 5

- Project Implementation: A& A5 A v A AlFAL2]

TS S = de A 719, AY, NS

wES 5 AL B
O 74 7RAEHE(Targets for improvement)+= 77 F-29] A7t E31 X
g ool
- AR E] (project cost) 10% AXF, FAF|{Hconstruction  time)
1000 S5, 18T 7170] TS oS (prediciability) 20% T4,
OPH Al (accidents) 20% 4, SFAHdefects) 20% 4, AYARA
(productivity) 10% A}, 442l m& W o]&(turnover & profits)
10% Fd &
geAel BEAE ANoRA AR HBEHE Fel o
A o] o Awe B AT YA E AnEel
B Ao, o AVIE AANel Anade g
SRR ookt AfEA R|4(Key Performance Index, KPI)E
Arsto] @ AAAIIoIA SHEE7] AL
O ok 7o 7HAdEE G4 ffsll 15t FAlEokel 2F FEoe]
best practices Br=s}al AL Aokt
15t} FAsok AR 2/ 712 (bricfing the team), 7HA] 2
2](Value Management), 2]A~3F3%2](Risk Management), AJ1&%
9 W X|u}7d (benchmarking), FEEA17140T), AYoj5=7|H]-&(whole

life costing), AMAFY &3t U QAR (culture and people),
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A (lean construction), AAEA U oFH(health and safety), %
GAIAE] A (choice of procurement route), AA W Ay E3
(integrating design and construction), $73X13}4 A (sustainable
construction), &5% 2| (supply chain management), TE T
9 B QA (partnering and team development), &3 W AZXH

SH(standardization and pre-assembly) &

C}. Achieving Excellence Construction(AEC)

[J Achieving Excellence Construction(©]3} AEC) Z 2132 Rethinking

Construction =&°] AZHAQl A7|7} wo] 2pH F= AF7F =

[J AEC Z2 332 19-4(1999d~20021) 2] AE Higre = 2tHA4](2003
@~2005) 2 ARE o] FPFglon], AEC TR 19AE 4 F

A Zz1Eoke} 107] ExE AP AL

A

=
=
O 4t &3 FRFEok2 IT|(management, XEEH A9 34 7] =9]

;
|
L
i
By
L

A g5 ), S (measurement, 55 7AAAL
Ao JE4 =9, EFESHstandardization, E54Q 2EHF 5
al), F3H(integration, AJAF TZA|A FIA] FAHS AL, (F
-1y 3 ol 10719 H#5 A%

- 23 M9Y Gateway ZEA|IAE AEC Z23 194 Z20H4



of| Al 7HarEl Ao|w, Guidebook2 AEC X213 19HA|7} £RE]
= Aol 7iE Ay

(Z llI-1) AEC Z=33 1¢h| 38 FXI20 U 25

=
S FZI2of =5 2HX| | Z82S

CEAMR|

=2 o

PE TSI A AZM(Project Sponsor) 100% | 100%

. ZelMenagement) | = oixsim RIS 9ie)
BTG AGRR oo o
ozt AL ! W - = = =20 100% 100%
o oo

HE SSLFAE AR HAE IRHEIAS 221 100% | 93%

= coaTNNT SSATE 28
100% | 43%
2. =& (Measurement) % KPIAJAEI| JHEE HiE ° o
D BZ7NGIO] TS | DS ZRUAFKE AR ASEIIS Al | 100% | 93%
= ZIUFAN| CfE SERHEARA) BIE
[=gF PN 90% 79%
RE SZUFAE BEMQ 2YYPPE 43

100% | 93%

3. HZESHStandardization) | % Cuidebook & Cateway ZE2MAT} THtEl HiA

HEHQI YT £ | &M I 28 DE ZZUFAE mEHA e
NS 9ot Cyst sl JisS B8 ik
2ey ¥ medy ¥8: os gawsne| | Lo,

— - = o] o]
HelZ/MEHEE MEsh &8
4 EOK\mlegrauon) Estd a4 A HIO| SIA|XMH XEh- =
: }&)H)d- gl«”&%oﬂldg %ﬁ:}g SBEH S8 %J:H 7|\_|.4| Qn_lﬁ e
SSLFA= SN Sg SIME 7IBe= 6F| 100% | 100%
= SAI™O| XEt XzZi2 Sk
— T =2 = =20

At=z: "Building on Success: The future strategy for Achieving Excellence in Constructions Office
of Government Commerce, 2003

[ AEC Z238 2671(2003~2005 )| A= 53 FRIRoR= 1972}

SUSHAE 2714 HRE ARSI, S5 Aol dFed

SHAPE ofzt Al elal ARl AR SRS skl %

AL AT BEE FRAYAIC) AR B7] E4en tme),

of|AF F4=(within budget), 21 W IH FA| 9] 7|d== 57Hto

exceed consumer and stakeholder expectations), F-8FAHzero de

fects) 59| ZLZAAN AluFaRAr
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O Rethinking Construction®f|A] AA|glal B2 3t 771%] B2} o
dA A

stol, o]t H3to] Hidt MMdAE SAHE 5 e
3

k0] Fol7h utolul, oft A, Q1R WASHEA) T AEA
2 Slg w4, B, AR A Bl e Sy Ae A

(KPD) A& A=

[ AEC ZEIHO] BH7FR AR ofsf 73t 449 FARH(National

Audit Office, NAO)oJ|A] HXIgt H i1 Af38)of w2,

O FFAAY] ALFFAA7IZE E dile)rE FHORE 14270
TEARAY] AIE AEC a3 2 AJHQl 1999 71
(baseline) 02 3Fo] 2004 12Y A|AFoAe] Auls w|wst ZAx}
AEC 29 0] Hikof= nEstAt FHe] 2FHA ko 4

e ATE IS

(H I-2) AEC =273 AMn}

AEC Z273
=] E] L
= 199904 2t 2E(ch) R
OAZEAS 25%2| SSAIIRO] SEAEY 70% 55%2| ZEAKA0|
seTE Ofj Az Ofl AR oAk e 7t
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Policy design Policy Policy Policy
& evaluation implementation operation review

PROGRAMME

PROJECT(S)

S
Develop
business

Develop
programme
mandate

0OGC Gateway
Review 1:
Bus_\ness
Justificati

fo6eC Gateway’;
¢ Review 0:

delivery

Strategic
", asessmem ¢ Develop strategy
programme — OGC Gateway
Key decision point Review 2:

0GC Gateway
Review 0;

Strategic
assessment

Deljvery.
strategy

Undertake
competitive
procurement
.— |

Key decision point

PROGRAMME OGC Gateway

Review 3:
Investment.

Manage
delivery

Design,
build, test
—
OGC Gateway
Key decision point Review 4:

OeE Gateway Key decision point

Review 0:
Strategic
., assassment

‘ Manage
delivery

OPERATIONAL
SERVICE

Establish service OGC Gaigy
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Manage Operationa| peuie
and beny
delivery B =aisation
Close project, e
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Strateail delivered -
solution
and
CLOSE "
PROGRAMME performance
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sl Decommission “F’;f;“"ﬂs‘é?
. solution/exit r
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¥
Feeds into subsequent programmes

XtZ: FOGC Gateway Process Review 0: Strategic assessments Office of Government Commerce,
UK, 2007.
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[32 lll-4] Gateway review Zn}

Colour Criteria Description

Successful delivery ofthe programmel/project to time, costand quality appears highly likely
and thereare no majoroutstandngissuesthatatthis stage appear to threaten delivery
significantly

Successful delivery appears probablehowever constant attention will be neededto ensure
risks do not matenalise into majorissues threateningdelivery

Successfu delivery appears feasible but significant issues already exist requinng
management attention Theseappearresolvable atthis stage andif addressed promptly,
should notpresent a cost/schedule overrun

in anumber of key areas. Urgent actionis neededto ensuretheseare addressed, and

O Successful delivery ofthe programme/project is in doubt with majorrisks orissues apparent
whetherresolutionis feasible

Successfu delivery ofthe programme/project appears to be unachievable. There are major
issues on programme/project definition, schedule, budget required quality or benefits
delivery, which atthis stage do not appearto be manageable orresolvable. The
programme/project may need re-bas elining and/or overall viability re-assessed

XtZ: FOGC Gateway Process Review 0: Strategic assessments Office of Government Commerce,
UK, 2007.

O Gateway Review Zo] tat o3& AJHLELMIA] SRO
Qlatol ojoiA|m, 10 Hw Boj PA Fpalo] HEalo] o] A}

sre AT

OE’

ol

3. ‘SargIAHA

7. KPI(Key Performance Index) 7HR

[ = AAY L] KPI(Key Performance Indicator)+= Latham X.31A]2]
30% YA ERAHA o]F Rethinking Construction®] 70 E3X&
QAL AR 22E ZAska M JEE BUEHL]
S e T, B 4R Ao ATHE Z4sin Ane

PP MATEES Fol7] A3t YeroR HGHT Y5

A= |

53) http://www.kpiengine.com/KPIzoneHome/index. php
UK industry performance report_2021, Constructing Excellence
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Aoz RE AXARIY AAI=RE vl S Z Constructing Excelle
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(E I-7) KPIQ| &o| & H7HHH Economic

Project KPls Ho|
TIZHOEE. I ~10 A IR THY) (=2 ™MAQIAZ
%’?X)‘ E257A|)§% i;\_ur+5 OlD(Ti)l f 1~10 g2 45 |' S Hn_ OT 2T =4
o
IZHOEEC I ~10 HMAD HERXF THY) (=2 ™MAQIAR
LA} BIEE MHIA | L0 e o om(?)l E 10 B SR A RS e
II— 7 —
st SIAHER)AEN TH20] M2 1~10 T2 LR Tt (B2 T
£ u8Es 9n)
HAH| OISE = (AREAH-AZEA])/A=EA X100
== HIE S| OIEE = (AESAH[-ALSAH])/AIZSAHIx100
A OIEE = (AXAGHI-AIZIAZH])/A=IAIIBIX 100
HAS7 IS == EAZ T AR AS T )/ A=EAZ 7 1x100
ol=E Tt AEE7 [HIE == TAEZE7 -ARINSS 7 )/ A=ASZ 7 1x100
A7 I E == A RIARIT 17 =A=MY 2D/ A=A 7 2100
S| (GHFAIESA T EH =R A IS A/ A= RIS A 100

SAZIZE (CHMUS7 FEHEAZRAME 7 )/ HE=RMAIIS 7 [x100

2ol AR IS BIPIR HE 3
e e
oF 00,000A17td 2 QAL 74

AZ: "Key performance indicators and benchmarkings, Constructing Excellence

(1 ulga I dlEwel BuEslel dEARCIE dEE, B dEw)

AES SR ARES ALY 37HA] 8 dAlA RO E 5]

- Commit to Invest: QALY AFRAERL AA, QAR AF, &2
Edo] 7|@Age A AEe slske AA

- Commit to Construct: WFA7} il AFYF Q] 2Fe 4018k= A|A

- Available for Use: d| A|d&E0] AR 7153 A|-(E3 ©]%9]

2 SE U



[ I-5] F2 ALl Fe

Committo Committo Available Whole life
; Year 1/2 .
invest construct for use operation

|Predictabi|it)|
M

Reduction
e >

- >
Performance in use

A B C D E

A= Martin, J., "Performance Measurement of Time and Cost Predictabilitys FIG Working Week,
2003.

ot 29

HO

fu

L] KPI AF22 93t X552 4AFdg4l 9 7]s5 4 (Department for Busi
ness, Innovation and Skills)9] =2-& Wo} Glenigani} CE(Constructing
Excellence)o] 2]3] KPI engine30S £33 =+ Ao 2HE] 71
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A7 BQ glar, Ao JrofRikx] ofn1 HIEsh 4= 95
[32! l-6] &2 AAlo| of

21. Project Time and Cost Profile (please consult diagram on page 4)

Date Construction Consultants
(dd,mm,yy) Cost Foes
£000 £'000

21.1 | Date of decision for scheme to proceed, anticipated

construction cost, estimated fees (Commit to invest - A)
21.2 | Anticipated start on site date at A

21.3 | Anticipated construction completion date at A

21.4 | Actual start on site date, contract sum and anticipated fees
(Commit to construct — B)
21.5 | Contract date for completion at B

21.6 | Actual construction completion date, actual construction

cost', actual consultants fees®. (Available for use - C)
21.7 | End of defects liability period (if known)

21.8 | Final certificate date (if known)

It do not fill in shaded areas)

* If the actual figure is not known, please insert your best estimate.
22. What delays/time saving and cost changes were due to you the client?

These are not easy questions to answer but your best estimate would be appreciated. Of any change in cost or
time, how much was attributable to major changes in the scope of the work you required, i.e. changes in size or
level of specification. Exclude changes in specification or design due solely to the development of the original
brief.

a) Design phase: b) Construction phase:
‘Weeks (+/-) Weeks (+/-)
Consultants fees (+/-) . Consultants fees (+/-)
Construction cost (+/-) o Construction cost (+/-) £

Xtz fimplementing Performance Processs, https://www.glenigan.com/kpi-zone/

0 ol Abdoll thet Ay HE KPI Enginesr &5
woluh, AR 3 Al B data source
AAE Bl BERE = T
O KP1¢} #HH data= Z7FEAA 5 ZH2be] Kpieb BEE datas o}

bl

7]
OFSt data source5E Eslo] £ L
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o
X
T
>

>
o
N
N

57) ONS(Office of National Statistices) Quarterly Clients’ KPI Survey, ONS Quarterly Contra
ctor KPI Survey, ONS New Orders Survey, ONS Quarterly Building Price & Cost Indices,
ONS Annual Employee Satisfaction Survey, BCIS Annual Clients' KPI Survey, BCIS
Quarterly Review of Building Prices, Dun and Bradstreet, Intercompany Comparisons,
and Companies House supplied by pH Group Ltd., Health & Safety Executive, ONS -

. ¥= ZZAMAIRY Mupzta) « 115



- ONS(Office of National Statistics) Quarterly Clients’ KPI Survey,
ONS Quarterly Contractor KPI Survey -5
O Kp1 BATA) el ce TR FAST] Hele Falel Ho|
HE AT
- 71A148]9A] (M&E contractor) KPIo]| Hafj4]i= BSRIAL] EE O
2 7AV] I A, ZAVAHI A AR 5= 9l KPL AL
2o Bagh AR $4s,
- AA714-89 YA (construction consultants)o]] A=z o]

93], ds7idel, Adabdel, Adriertds] o 71a

29
- 44 A Z o] gt KPI= Construction Products Associationd} & 2]
sto] wid AMEAA, AEdLGA, ASAE EA4F Fofl g A

ek AMAE ARG AES B ARE 23
o wid AMAYSl A= kpizone(https://www.glenigan, com/kpi-
zone/)ol| A 2eelo gz Fhold 4~ gl
- APl EoA = 1A FEl ofdet A, AR, 4 Al
gt = Kprof| FHLsh 4= o] AREAZF B KPS Algsta
dlo|g & A% W fdAste] gk o s wixup]sh = 9l
- ZF Kpiofl= S8R, dloly 3] oA, A ARE, AR
9t oflA] 9 (=27t 2FdEe] glod, MAuia HeE 7] 9

3 AWIE mHEe] U

Labour Force Survey, ONS - Annual Survey of Hours and Earnings, Investors in People
UK Ltd

58) Association for Consulting and Engineering the Royal Institution of British Architects
the Royal Institution of Chartered Surveyors the Chartered Institute of Building the
Chartered Institute of Architectural Technologists and the Chartered Institution of
Building Services Engineers
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[32! I1-7] KPI Benchmarking®| 0fl—timely delivery

Client Satisfaction - Timely Delivery

10 l'

Higher Satisfaction »
o= o
—_—

Performance
Rating

« Lower Satisfaction

| | I "

||

|

|

1 i

0% 10% 200 30% 400 5000 60% 70% 8006 900 10006
Benchmark Score

XtZ: "KPI wallcharts, Constructing Excellence
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O Economic A= olUx|ut, oFAHALIE HH

Y
of

30
s

3 71%kell 100,000

He 366422 A 20030 B 300 HEL] fFEoR = oF 70%
7} ZolE 87149l HiE ®e)
(B I1-8) SAIRES S8 XXl Mufeia|o| Ziu-FQ X|H 4
201 }
Economic X|H 7= 2003 0209/ Skt
INE=E 108 O 89 oM HIg 78% | 92% | 14%
BrR) OlEE MH|A 108 O 89 oM HIg 71% | 89% | 18%
vl 1t o
M 0P 8H Oy HIZ 9 0% 16%
VEM) 10 8H OlM HIg 73% | 89% b
&5 104 o 8M oA HIZ 64% | 73% 9%
INFEIN I ==l HEME 108 O™ 89 oM HIg 57% | 72% | 15%
IN= 108 O™ 89 oM HIg 67% | 78% | 11%
SiXH QlIA Al 108 O™ 89 oM HIg 68% | 87% | 19%
Ar| OAEs =2 M2 52% | 68% | 16%
== _HIE A OAtEs =2 M2t 65% | 70% 5%
SAH| ottEs =2 FHE 52% | 67% 15%
IN=VIF: IUE 2 HE 44% | 61% | 17%
G[E==PNF) A7 |z IRES B2 HE 53% | 62% 9%
SA 2 IUES B2 HE 50% | 58% | —1%

Xt&: F2019/20 UK Industry Performance Reports, Constructing Excellence 2021
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0 @=o| Gateway Review AEt dlalgio] Ao S AHsls A
i=H

A7 Polaha, o] F ARjBeE WA VS Rofslel B
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Se) A9 AR GA S FAVE e, Al
Sy phelo] e uALE A% AwE Adwest oym, A
g1o] A whgel dha EaAel AU 74 Aol glol, Al

O 9T TR SBAANA Y FBT AL AT Al 17
A el ol Akl A Ak St wmslel A|4ald Hast
7 ke 1)

- Gateway Review ProcessE E3| Gatewayz} E2]= ZQ A0
AR O] AR AW SIS A Sh= A B7Hproject evaluation)

AAEE &, o]F AR ZIY o E AX(approval to proceed)FF

Ll

- S AAAI O] vl g a T (value for money)S S 913l Gate
way Review ProcessE &0l &578AM] =3 Hxte] AA vt
2H02 T A AE7RsA, ARIAE
g, glaaye] FE, o 9AR FH] Sl disf vHEAo R

HEsto] S5 o] Y BEG ATBIS DT 5 UES B

HE, dA AP

O v &a1A(value for money) EXHE GASH= T2 Gateway

Review Process Alfe= AFAZRR o] AT Fae], AZ7to] ot

Im.

0Q

= ST dntEe| - 125



1
1

O

7}?
5

=

o
]_

9
pul

8

=

=

hoi
A Al

I

ARgle]

i3
=8

tl, 33508 of

3k

0

[e)

32 = ofof

1

°
.

[¢)

1Tas
1

o]
_]
Aol o] Higt Aol

&
2 9ol 7|1 Ade =

o)
5171

19

3}

=
-
R

3t

_]

o
_]

A
=

A

_]

Kl

=
T

2

g0
=

A
=

7}

3

ALY 2

BV
=

o
- =S,
M= Al

H]-8- 8 374 (value for money)©]2}:

]_

1k

Hlo

1)
i
o

Ean)
ol

J)
%

2]

=R

=

ol 24
=y 7}

I

1
.

3

1A
o
b Reka Aol

9

el, A

3

o
2l H7iehe 24,

0]

°

3}

a

b1 9
s %
4

T

°
oA
S|
T

=

l

3

°

ThE AA9] u] g3} u]w
72 wkek, Wlgo] o Arkd oA e 4 Qb
T}

=
[e)

s
fauy
=1

_]
5f A1

0

o

=

)%

4L o
gk ok

E|Z] O™ gateway

=
5

[¢)

B 4 oS W olAA M 1

]__

Zl
AR
3%

A=

15

9
pul

o

=
Z9 ol57l 24E0

t}
2l azio]

O v &A1 (value for money)

T
ok

Mo
=
&

ﬁ
!
.A

g

A0
A Aol A% AYElo] QA4 ol AN M A

=

=

Al

=
R

60) Gateway Reviewo] tff



Axdo] 3FEYLAS W U Bt A B Ba

3 A W elazlo] $HEA Qou miewayd AT £

stal AFYSRIS] T o5 7 24 H
O G= A4t YGolA Gateway Review A|=7} AHSHE HFHGIH
AL ofYglon), ol FSEsIL AFHoE ARlen

- Gateway Review A% 9] Z7jolt FPUEASY] @4 9
I oh2A] kAl L7)an, AR o] WSkl HekE AR
9 FEEREAEY soled 234 dErt e

- 18U Gateway Reviews= HE E3[A] ZAIE SAkE Q)

o5 48§ ol fl= ES7I7F Adad 24dEHA gt

- Hl-§- A3 (value for money)o] F57EARIS] 7 He}, Gate
way Reviewz ZHAI7} ofdl "Eulah <14, 7]12] oA
FH(27] optional, easy going and pilot project), Gateway Review

A=E A&sA FUD 4= e FAOGO), AlAjo|a Apd/d

S AW ZRUEAE e R WA ZEF B A 9 gy
W & Senior level® T} A|A] BHH, AL YAS5HS
E3 Gateway Review?] 7}2|9} a3t ZWslal T, HAEA 9l
= Gateway Review ¥ 2|59} 9 A4, Gateway Review © T
o} QS QIS Y THsk= T2 9 29, Gateway Review?] &3
A o A/mEy gR 55 Fote] S5

[ o=+ ZaAede] Aubael Ttz AR 7]8loA] AE71R] A4
AJolisE7 | (whole life)ol] thgt H-8-ETHValue for Money)E o= AY

61) g, "HEAARIE Eg B AR, At el A, 2010,
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olo} Teistol G FIANNY SAARAN ER FET HE
value management(VM), risk management(RM), whole-life costing
A d3jgor aXA A AR A(e) DAl AAske] Hhe

HAE

.

s

2
o
il

- BEE]= Aol oigt 71| (Value for Money) A7o] U3|Aof
I A ¢l FFAAAG F2-A A AYoll(whole life) F2tF o
g dAOA A&sA FHskaL, T H3ESE value Ao A

3 84 ERE o] @AM A&k

L
SL
K
r
L)

AFdel A AYollF=7] E2F VM(Value management), RM(Risk Mana
gement) A5 Sf|, HHFULE valueZ} -3 KA 7hset
A, ol s Sl BA AL WA BE ofgle e
230 digt g =y 9 pes AL 23S Bl 9
3] skl &

- AR ARAZIEEAOA siE ARG Al AL Eojop &

E valieZ DHFHE © AYEo] B flaa a4F AR
() ol AH ALHA Aeshn welF
Y BN AR AN S - ALE AR

O
f
l"_u
_L4

R
AR A oS thAC R value for moneyS AHTTOZH 3
G AR Aee A% Al AAISHL, AolH]g e o
o =, AHAE DANA H8-= SAIsH] Hlel ayslior & A
A & 27] A2ulgo] ofd A Agolulg Mo Fads Fxst
AL, I AArdell tigt vlg= A Agolu]gell {lzste] efRler)

62) TAchieving Excellence in Construction Procurement Guide 07 Whole-life Costing and
Cost ManagementOffice of Government Commerce, UK, 2007.



- A7 YR7E0] Faro] wlLa it (value for money) 02 9|
o

=]
oA AL Aol §eg AL, AR whole-life cost

O AAIEAEE o1 To|=smoA, £2 Ale dASEARE &

.
AAY e 44" 43 5 A9 R4 aE

- HEAg Al et AAEe] NS AR Slat A9 A

oln, 2 dAle I, B, A&7, 715, AvEE 3
AEAER IR 9F = LRt AAQ v, B3E A 2

O W=}, AR, AlsAt, SadAeel 49 AdARlE 9t
sk Zlo] ol FF oA, UsP] ARell siAe s AR
o] o5 wAelRE #8547 871 f18l F = (ntegrated Project
Team) 22 3 AFYS =3

O e 7po|ERMM = HoAEe] dde He AYY He 84

63) TAchieving Excellence in Construction Procurement Guide 09 Design Qquality; Office
of Government Commerce, UK, 2007,

64) TAchieving Excellence in Construction Procurement Guide 05 The Integrated Project
Teamy, Office of Government Commerce, UK, 2007,



of i BHaLE AN, B T4 A BRI A4 &
7k QAE chret R parering 4 W 2§t 5 AP
sk 9l
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A= AT ARIEES AAO] 8] s AlRE oiake]

A2, 38, 2958 5 B © AR Bat 20
WAool Y woR Yu|E Foln EAu FAL
P 4 glom, Al HEA wANTE WA o Ade
G ANHOR ST 4 US
0 B3] FEAMAY 4R GAlel ool WFAS QDM SkO,

=
PS, PM, 1CA)2] EQIAHGE WAa}L

32,
alleS
e

- Investment decision maker(IDM): FAFQJAL A% Q]
- Senior responsible owner(SRO): AFY A|RHEE F=7MA] 44

o BYL AL WET W ALORA S AL WK

-

MOl ZA AFILS AFoz o] Mlo] SROY QlE. SRO= E
AARAIDM)O] o8] U=, Gateway Review A|&=o] tjjgh

AHLS 714, Project Manager(PM)+= SROZ} Y

iin)

- Project Sponsor: PM& 3l WA} A" 71 s &
shul, A el WS dEAY. pst RH B3}, YL o
sfstoqof sl= Afo]ofof sk, PS= SROLE Felsto] s Akl
oJiBAAE elstoiof B ok&el Pse= PMZ AL, PM
AAs7] A7HAE 1CA%E T A A3 A S (Project Execution

Plan)S HEHPM A Fofli= pMmof|A o]h

4

_,

65) (12 -2, (I T1-3) = BRAUAR] St 2z
66) rConstructlon projects Managers checklistjOffice of Government Commerce, UK, 2007,
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- Project Manager(PM): 3l AFYS elsi, F=oi= dnbA
oz gjEelgo] gat
- Independent client adviser: A}F9] HAAS =Z2A)7|= ol U
kol sl At She wEl okel AEZ7k=A dAtol| Al A,
AEA, 714 202 AT
0 o) Qo] ARANTA SATel] eI AHEEE
client adviser, value manager, risk manager, design consultants,
specialist consultants, cost consultants, contractor administrator,

construction manager, partnering facilitator 5. & T}F3H67)

O) sl AAARI0] ot 24 2odo] B84, AulA Alpel o8 33
o wARo] gt olalE slaL AA|, A, &4 B AW ol A
A ow o] WE 4 ks EaHAIel AAkintegrated Process)S HE5}

[e] =]
24e B FTEAUAY &

o2 SR AT AHouput specification) 4] AHE 45 5
EE SAS] SIe A A W T4 8k e, S AR
o HFHY AL AT AATHRLY Y, ALA Fol F
B3 AR TRsSHA S7] S1a AR, AR, AeA ) Al

A8, AR ozREle] Tt AHAY Sl gt HEu 59

Fo BAL A S AAT 5 US

67) O[EERE WH= ARHQ Al vlge SARNS 20 vglolAal, HEA Au|e]
ol ol i) Aol A A O ASE 5 g e
Al AAE A, AT - SR AT, 2010.05),
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O Rethinking Construction®f|A] F48t 5-4-7 Z2Fof o) 77 HEe
=xE AT

A E](capital cost) 10% A7, FAF]7Hconstruction time) 10%

cH, 8183} 7)7bo]| digh of| & (predictability) 20% &4}, SR

(defects) 20% 74, QFHAlAL(accidents) 20% 74, AR (produc

tivity) 10% A, mj& 2 o]S(turnover & profits) 10% A 5

ool BEAS AR A ATSPE B o

A o] ol Awe] HuE AFT A g Ana
Bt Thssteae

—

G ARl

(o]
(KPDE 7iargh

i

o]
HTEAS 9% BPEN AR

- ok AARUMEE A A e wofE +

M= e Al

0 204 |7t FFAEARIS] AaElE A&5kaL O
- Annual Reports A2 wjd =7bste] 23 AdAAe] At

£ 24 A AEsH, ST AR A 9 Ak A

O A=, g2 A 200 Azk keiehs AT RS B3 A4
o] AFE AL A8kl 11 AIE vid HEE. I A4 9
A5 27191 20033 FA (20192009 TS wlwsly et
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IV, uz 33aue yaae

1. dofe|xA 2 Z=MA

(119504 o|% 0]% AUARLE 22 AHE A ATl o ETHo=
AANZN7] 15 AR AA o2 A ARE 5§ gou, o
B8] AT B 4TIE0] SAHE (performance budgeting)' 2 5

L) ofefet 24l A= 199319 2t 7]3ko] s Astof #he| k=
&5 gdoEn dx) T2 o] gy, a8, YA A4S

-

T2 &F= Government Performance and Results Act(GPRA)2] A|A S
2 oloj2m
O GPRAZ} A =7] o]x3] 1960 FE ul= AF= AF =37

£ 7fAstar #elstr] gk PPBS(Program Planning and Budgeting

J

System), ZBB(Zero-Based Budgeting), TQM(Total Quality Manage
ment) 52| Yl Aifof|AKFederal Performance Budget)2 gt T
20| A=EHAATE A S¢S W] ekl HER A

A 3 WA ARI7E GPRAY

68) u)=t 04‘31'14‘:'4 Aatodlal o] E| B (performance budgeting initiatives)o]] T3t Z}A]|
3l 8-S GAO, Performance Budgeting: Past Initiatives Offer Insights for GPRA
Implementduon, GAO/AIMD-97-46 (Washington, DC, March 27, 1997) ZF%
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O 1993 GPRA A|FO= 9J3]= AHFo=2
Aol AN performance) & &%shy =
AEstesE she ¥4 24 vRiglon, dgides Fag ¥
sto] AI7|2 QIAE 9269

0 2011y eHpu} thEE-> GPRAZF &2l F3FS FAT 4= A=
2 317] 98, GPRAZS 7JA3F GPRA Modernization Act(GPRAMA)
o Argstole

O GPRAL: 4TS @ B AAS Felo] HuEAe) |ne gl

i, olE migeR A7IA gt Al=E =t AN 5
>
o

=L ok, ZF Aibol st B2 A (accountability)S 733ksha}
Alof] AEEE gfiste] A54Q 9 Aask= o 1 HHo] 9L
<. GPRAE 7|ZHE9

O 7|9 £8 7]a(major functions)o] tigh A7]&o|al A} 2|5k
o] E 3 (long-term, results-oriented goals)?} 7]3e] QAFAAR
(mission statement)& Z3h= 5@ A 2l(S-year strategic plans)
& sgsh,

O 3T FAAES] A= E(performance goals)E HIIAL, A=
BE ojuy ISt ojEA| Felsr A0S EdFeH= dA7F AT}

=
%(annual performance plans)& ZAHAdafjoF s,

0 TS HTBE YL AT T2 BEY Aufe] ot A=
@2 AZF AabE A (annual performance reports)E AHJSHES
SERE

69) "Congressional Research Service, Changes to the Government Performance and Results
Act (GPRA): Overview of the New Framework of Products and Processes;, 'CRS Reporty,
2012.02.29
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O] w)=29] o xkal2] ] (Office of Management Budget; OMB)+= Capital Pro

gramming GuideE E3j|4] GPRAL} GPRAMA, 12|31l Federal Acquisition

Reform Act of 1996 52| T}k s§AE 9 Hol| o]t zAkde] o]y

AENE shiel ST A4 AU TeAsR SUSL, AR

AH(capital asset)©] 7]3o] k2] EZH(goals) W EH(objectives) B4

of ¥z 7% 4 s sk U

O Capital Programming Guide+= 147} 7]32] 800{H 2] A L=} 34|
TAFA(GAO, General Accounting Office)9] Fol=  7WEE| A1,
1997¢ 7€ OMB Circular A-11 Part 39] FE-Z(Supplement) 0.2 X
o waES

0 1997\ W3l spoloi= AE I ZRAA0 Y] 7k 9A|9
A&l (planning), FAHbudgeting), Z&(procurement), AFS-3e](mana
gement in-use)E WFYSHES A E S

O Capital Programming Guidet 1997\ #|S W% o|F& A7|&o|11
A& AR TR 20 YR S s Qdols
7b o]FolA gkat, 20239 FA WA 3.10] HiEE S

0 2023 2HE WA 3,12 AEAFGTE] T ZA| A (capital programm
ing process)S A¥ 9 oAFHA](Planning and Budgeting), F|5(Ac
quisition), AREI2](Management-In-Use)@] 37] ©A|(phases)® -

AElo] 912 7F A= thA] MR TS (steps) 2 THEIT 9

Capital Programming Guide®] &2 ARl IA| HAE/HSA
AASHE AR AdTe] Z2A 20 st 2] (guidance) T} AREA}AF
o] Ag 9 ditHAd, 5, dE W AR ' 7]W (techniques)&
|55h= YA, Zh 7)ol AR A (2 TEE A8

o]
m§
bol RsH PelA L FeIAS Holstn 9lg

)
o

>i

of

£
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[] Capital Programming Guidet 7|3Eo] ©

| Ztol=g
At 7)E AR GANS ZRAES] $45e] A, 49 L B
o

A

A FASA ATEe vlE, 4, 40 FEo H =

o 2laade 9 owES, 29 Ake] dEjel 5 g o

=
B
-

Capital Programming GuideZ} Q48h= a3}4Q] AE Al =
ZA= A71ARD A” A olaL FE A ZRAAS AR
AL 2EETQ w9 7|xR Aol 7HY W Aol gt
49| gaaw s gAdlo sh, FglolAl dA 2elar
AT AR HE B Aolr] wlE, A, Aol ek e

o ARE AlEsior o

(] Capital Programming Guidet AFEX}AKCapital Asset)2 “ARFA o]
[e]

ARESRE FAWESY (useful life) 29 o]l EX(FYEA] Z

eh, 2=, AREE Y 7] 23D, AR HEZEY Y 23’

o

O

138

2 Aot S

AR AR o] SRl FFd oA AE fls HSSHAY &P
AA 9wz o] E2)4 ARlE HA0R HAshs F5 Aled
ARAFALO] FE(acquisition) S i, AA, A%, 2A-u) Ei= 7]
B} AR Aa(Ag R AR B ofel WAIgle), e
FYAEFE WEAg 2| ol Ah, 1wk 5o ookt FEjet W
Aoz olfold 4 S

ApEAA = R 2 FE AT o2} S27Hadditions), ZHA1(imp

Mo

rovements), 44 (modifications), 7A|(replacements), AH}jX](rearran
gement)?} AJA X (reinstallations), F8 7fAl(major improvements)
(e 2] W fARS ASDE EHHL AS

DTN Hufpie] et e

[



[J Capital Programming Guidet= AFEZFARS] H]|-L(cost)S ‘A&, ZEH(F
o) FAs BAE el AEE Fei AAT AL o Bshe
7IeF Bs W8, &9 R ARG AAF 23D, #H7]o et 2e
A 7HE vgS 5 Z3elE A5 H](full life-cycle cost)”

ole} gelskn 9l

[l Capital Programming Guider= 8 F|E(Major acquisitions)S 7|32
A HER TR BEES B US
O F2FE(major acquisitions)2, OMB Circular No, A-11 Preparation,
Submission, and Execution of the Budgeto]4] 2] nje} Zro],
] QRmissionol ] FUE, A Ei fANSY &
S HIE, B2 YaE, 2 poE, Be 7Y 2O, A, A
A B Tl A9le] 2Gela Ak 2ag dae ols) St
Bk g ARAE ojjg
O Capital Programming Guidex 7|¥ oAb 2 thH] Fx19] XUt
A ZFawo] et A2 Al ZaAA S2S tiokslA| A
483 5 o= B glen], olo] A 21 HAlo| BaebA

o253 Al S SASNE Ve ERsfok rhal sk Sl

[J Capital Programming Guidet= AFEARAF L2 7 e]o] 7|Hko] &=
A A (infrastructure) & Executive Review Committee(ERC)Q} Integrated
broject Team(IPT)& AAISHL 9100, 7|7ho] AR o] Tht o
= X219 &3t HdHauthority), U (responsibility), 5-(accountabi

liyg Hgekes s 9)

o

V. 0] ZZAMAR Mot « 139



ShaL, oflib gt oA MR mael BAS @4dshs b Zash
71 B AR AR S dih 29 AYS . Executive
Review Committees= 3l 7|39 119 &9 A i A= )
7, o 9 2ge HTAYAEE PRl ¢

O Integrated Project Team-> 7k ZRAEQ| {LAJsl= RZ] 02 XA
2zt AFd3EE| A program manager)@} AR 1S/ oAl S A/
2Rl Tl Bas deen 4us T, o
& #UHES QTR UL

0.

- ApEAAbe] 7l Eg sk}

[] Capital Programming Guidetr= A ZZ I ZZ QA0 A U o
AFHA](Planning and Budgeting), #|S-(Acquisition), AF&32](Manage
ment-In-Use) 9] Al TAIE HHgst=s A% glom, ZF Trl= Al
5 IS (steps) 2 O] FO/((GGE IV-1) FE)



(& IV-1) Capital Programming Guide2| 7+

EtAl(phases) NE oY A =5
(1) MzFot m2 728 Hap HA|(Strategic and program performance linkage)
(2) AlE{=ato|= o7 [ElX{(Enterprise Architecture)
AZ 2 ofMEY|(3) TIsH AR Functional requirements)
Planning and | (4) XFE2XHAO| CHOKAlternatives to capital assets)
budgeting (5) ZHo| XXM MEHChoosing the best capital asset)
(6) 7|2XF=2AH|Z)(The agency capital plan)
(7) OllARAIE(Agency submission for funding in the budget year)
(1) AZSA ZXo| AZ(Validate planning decision)
(2) F= 2lATmEZ|(Manage the acquisition risk)
(8) ==XConsider tools)
(4) Akt 7MHAZA™ R MEH(Select contract type and pricing
= mechanism)
o (5) UR/NIRR A M(ssue the solicitation)
Acquisition _ ~ ) -
(6) YUE/HIE WIt 2 SA(Proposal evaluation and negotiation)
(7) A2 Z(Contract award)
(8) Alkt2|(Contract management)
(9) FI=EAM(Acquistion analysis)
(10) 2l4(Acceptance)
Uy (1) Ar2E2]9| 2X(Objectives during management—in—use)
I\/Ian:gement (2) 2YEM(Operational analysis is a key tool in management—in—use)
n-Use (3) L@IEA 11t AuKOperational analysis process and outcome)
(4) Xprre] X{E(Asset disposition)

[] Capital Programming Guideo]|A] AA|SH= RFEAI AT ZR2AA9)
AE 9 oAKPlanning and Budgeting), FS-(Acquisition), ARz
(Management-In-Use) TA9] ME A& 9 Y& o2 22

D ekt 2209 4] A

[1 201089 GPRAMA(GPRA Modernization Act)o] wZ ZEALTE]
(Capital programming)+= 7]30] AFA|E] Z2A|A9] FHZF o]l 3l
Al oJodola} & & gle

V. 0] ZZAMAR Moz « 141



(] Capital programming Guidex= &I}A Q1 A & (strategic plan)S &
A 7lesEel gt 71e) 8 ARY HMIE dSskaL, AlElS A
S o S FR AL sforle, olHie NS B A

4= Q)= AiKoutcomes)E Aolsjof dltal AASFL QLS. E3L o

ok

_

HAeAgL g5 718 = = A4 (budgetary resources)e] 4=

2) dig]zzlo]= o}7|eglx (Enterprise Architecture, EA)

[] Capital Programming Guidew= AFEXPAF T2 73 0] oE|iZfo| = o}
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AHOR AN e

O QWIEE AT 7|22 Aol HE FYSelo S, 712 &
Zo1 49 e DA etk ATk &

A
O TP A Al (statement of work) 2} Al HFO] Aok @2 & ‘of
A =3 Aolx|of] AA W ARCK(specification) 2] A|FARGS W

| s g Ags veske daavt 2eH |
0 AT YA (Performance Work Statement, PWS)+&= WHAANSS
o) BA0) BlAAE FAAY. PWSE AGehA Fhdte] ok

A Alss 7Hrer 3t

719F AJRbA] (Performance-Based Specifications, PBS)S| A&

o o{r

fr &
ox.
1)
4
fo
2
ln)
ot
J
i
gi‘

YR
e
>
2
ro

0 BE F9 FHE(major acquisitions)o]] o], AGTH AR =

G5 AlQfslale, 7R AL AR B o R 85kl Sl

ol

[1 EVMS®] 4=

O FHE5dA glaadme]el A HA 4 €22 EIA Standard 748729]
Aol wE EvME A8shk= AY

O AIRka Aol AloF A A o]d Ei= o]F-2] FoH|o|ATRIH E(IBR)
of gt ARG (FAR) EVM Z3o| EZgrE|ojof a4, EIA 748
Standard®] &= golslr] 93k Ak A et 713 W5 EVM
AzBle) A% ZRAIAY A Teln F71He A2E dEe] B
o g PolelEs Sk 98

O IPT= AleF A2 o] E= AE olF IBRS FHTAE 1T 1,

72) ElA(Electronic Industries Alliance) 748 Standard= EVMS Z-8-&
EVM Al2~8jo] Zsjof SR 8718 Rejshs 327k Ffol=ele o PRI e
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3) HPHE(Tools)o]| )3t AE
L1 71382 H5DACNA glaa3d3eE s ZEF Al2f(modular Contrac
ting), AHEE oA FS(advisory multi-step acquisitions), 373 A

/A A& (competitive  demonstrations/prototyping) &2 WHE| st
NS WESES S U

4 Ak 714 27 AA A
L 719 1PT= A8 ARFP)S] T3] Aol =8 F5o dishA Aot

QTGS ekl Belsha, HRY oulg-S Fst B ol
H

3 2719 AT A9 EA, AR ARA 7t sl st
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O
44

34714 Q1A E] B (Fixed-Price Incentive) A|9F1} &= H|-8-8-F (cost
type) Aok ARFZE1A FAR Part 16 - Types of Contractso] 2™
a3 {3l wet AEsHA A-gEofoF s, Adukr|RK(performa
nce-based)0]1l =G (completion type) A[oFo|ofok gt ol5 AoF
WA 2laaz QlsiM = Aokl tis EvZE 84%W, 2lide
HE, 44 B AabEsolA kst ofoF ¢

5) Q% W Aetad 24

P& I AR A (solicitation)ofl= 7|s W ATEE, U, =9 A<k
z279] ZHA dF-(mission)e] FRAJS Ardlof & IPT= 73

o

3 TS AAlsllok s, ATzl 24 lsER o
sl7] 98] Aurle 2% meAag gosis o] BARE PEA

N
%

i

(preliminary quality assurance surveillance plan)& $=H3fjof gt
A 5 fle AIeS AHAlskeof stal, &4 7hstt VIeeR 7
Sefor 3 AL 4, HIE, 715 0 A A B ol
A9 7147 A, B2 AN, AN B TS A5

71] xﬂo]—?ﬂ- 2~ 01010]: SF

DO

Capital Programming Guide:= JZ/A|oER H o] 3T ook 3= Q4

ZOE2 EVME A=kl Q. AlteAole AfAtlAl 34713t



&3] EVM AJAE 29 8loF sk, EvM AlAEE Faf vlE,
QA H AT G4 ool wAle] disfA 4 dEE g B
AME 71 PTOl| AlEshes sfoF &

=]

[ XE 78 350 AdaAdde Aok A = Al olF 3ot

(] AIkaAoll= EVM A|AHl 91 HEES

AEIBR)S} HASH Az YF4 Z3HFAR Part 34 - Major System

Acquisition)©] ZgHE|ojof 3F o FSo|| GTHA] = He= =

=ago] W, A B AERE F53he bl e e HelA
EVME ARSSHES Shal 9l

Aok AT A9 A4

31 Q@72 A(reporting requ

4

e

AE 9%, 8|7 7o) 4Ee) Bag

irements)S Z3Fsfjof 3

6) /AN B71et B

O ARKE J/ARRRAY B} 710 we} Br7h o] folxlof 5,
AekA1e] Bkl ARk el HaEA ke ARlEe] FEFolof 3.

AU WIEA, HSUE, AdHsE AAYE, 2508

s 7% W S o

)
i

o
N
)
iy
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o

O AAAES] A& A&, 1A AT (past performance)

O AoFA} EVMA]AEIQ] EIA Standard 748 AR & ojx

O At A]A~E)9] EIA Standard §3} 057} SRIE|A] QR A9 A|A
ge So s Aok AREIIL 7HseA] of R E Ak}

Z(compliance) Al 8-S HESI HS3loF &

O A% 7|Te BAR AEE Ackte] Azwo] o HE Aok £3
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A1, AAE AR Z2AE o o] AlAEE ARE
U=A] ZAdsfor g AlAglo] FRlEofof sk 1Al AVIE A

opol WAlslo &

L] AR olg)e] dld WlgHT dA3] W2 7MHHo2 AS AEdd 4
%, AR7E AgEE M WolA Al Al e ARIAE U Vs
8 i W ERE Al 8ARYo] 7ol AEfA B
27| Sl AAl BoE whgste] A-sH| 2HdE TR, W2 A
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q
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e
»
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7) Akl A2

O AHIZe G2z A48 Ao} o]2oly

(] A2 A FAR 15.101-19] Efo|lEe X IZIZAMAB7} HLE=

=

73) AHIREFAQ] EYlo|E e ZRAA(FAR 15.101-1 Tradeoff process)= Z|*]7} Aok

AHlowest priced offeror) T 7|&ZHog 71 =& HrlE Hke AQkRKhighest
technically rated offeron)7} opd thg A|QEARRLS] AR AL efsh= Aol Aol 2
Ko ojolo] & 4 Q= A HEH. ARI HA 7 ARE olole] THE ARKE
S % QIS SI8stE o A o £ 717o] ARl WAlshe Belo] 7} Hlg
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[ 5] A7HE AFH AT Ak ulg, 9, Aot 247t
Ak PE el H TEIW BES DA ok 49, At 25
o ol HBAENUSIEROY =017} o] FolAok T HHAESY
S(ERC): ZRAEY A vlg tju] W] vlgo] T WA =
2AES} uwate] ARNAL FITHT 5 S WF vhe 24 23
Sok . wiok ) elrhe, A5 FUSII LA oA 1

23 9 Almjsiea) Bojejor g

Y

8) Aeke] #a)
O wle, 94 9 4T 2R 9Ae] 9 AR HES] 4Ea A
e 7] ot BAleh deAE) 9ael 2 Qe ud 4 9le
wehd, 221w BelAs Aoke] WY AR meldt 4 = 7l
H(visibility) & %710 Bheslo] EAIS shelslol s, ol EajA
Aol HHE B (goals)oIH A Rl Aol AH2AS

XE

0 Aokt prejalzgle] Ani waylse] A% pe) 9 B4 Ao
Eiteolof 3. Telm, 7o) AlLge Aokolnt slpe] xe

UGS BE FPSHe ZRAE A4 S FHL, o) 4
= A WRE 7E7E Qlofof s, Edlo|=ezof| tigt ZAS wAStetEE A48t
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2|7} Bislo] T8 T 27} Ado] Aufel ojE A A==
2] WS ofafet 4 QIEE Sh Z1I/u BT eactivity-

based costing capability)2 HE-g-3fjoF St

[ AeFE Aol 1BrRe 35HA] &2 45, AFAE & 7hsdt e o
2] IBRE 35k Zlo] Fapzjoln] oj= Al E & 67} ofujof
ekzsfof 3 AFAA T BRE ¢l wlg, ¥ U Ay 2t ¥

B A5, AR Hlol2Ele: AR Mol HYHES LS (ERC)2F

[JEVME ARESHAl =W, AR Adoz AE JF-EFAA
(WBS)E 7|E(baseline) 22 25 AsHA =w, WBSol= A4
OF k= H3F, 2}, AHl2, AifEo] xZFHE. IPTe Al Ao
9] 7]%(baseline)o] El= AJZF @] olAHtime-phased budget), ¥4
of W2 A=7}A](planned value) THI= AF F3S Asar, o4k
= AR, dPAE S FHSEE EIsfof o
O A= AllE 2o vl-gat AYFAE T A (control accounts)

I YA s A7) Al (work packages)oll THISHH, 438
AP e 2 H71AEY dlat dAZE AR7ER] "o, o]F BC
WS(Budgeted Cost for Work Scheduled)z} H&

O A 7|27} k= AP diadat At g0] g5
(earned) =™, et ¥l AYuf7|2|9] ofihgolat Y Sl Aduj7]
Ao] ehw Ftol oibgole] fAI7E E537t 7HA](earned value)o]
3, % 2o st ofjAl]-8-(Budgeted Cost for Work Performed,
BCwWP)olatal gt

O Foizl 7|17k Wioll =ad s A5k dl AR st 715
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29 AA|4=3&FdH]-8-(Actual Cost of Work Performed, ACWP)

AA e AT f AYE wolAekel ejar AR Bl-g2t H|
A SFSHH R ofFel HAo digt Sast HeREE SRS
T s AgE A& din] AA AET A5k BYALEE AloF
o] Astol tigt A&t weho] Hagt A WA E, S AA 434
g AlSshAl X E3E, nfAAES ot 54 AIFS bf
UAES k= ¢ A&H H][80 2 & E(percentage of completion)
= ARY 5 == sfoF

AR SAAN AT S=3E AYgo] HAAME-S FAskL, ol g
57 (earned value)2} H|uLsto] 4= 2o gt B]E-

variance) & AlFste] AgE 21 T vg oS FAS|oF T
Ag712], SE7HA], A HlolE= Aol tigt A/l HEE

AEstel 5 A= Al o dulEe] #A4 24 9 BUHE ThssA &

of, 7le# =& g4 oAF, 24 9 5 EFAA A 24
S| = A

=~
| Ao] B4 5ol gust ABE 5 S

9) 25 B4

Aleke]l A1lE 7} (Contract Performance Evaluation)
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0 PTE ARkiRRE A5 P @Y BuAS oY E= Wa A o
A5 AEuolof g Aokl WAE At Aol EvM AlAH
of 27 WAASHE o] B4 g dAErY Beke 4 e,
ylok u]g, oy EL ATHEE FAo] RAT A
o] %13t AHIt AT AHEAE B, A
48 WStoloF B AREAR Aok i Mol BE FAo] ofy
ta wekEdekE, AREAE EA Sk

A% ShejElA] glotof s1a, @A) A

complete the contract)= EAX LS ERlsfjof 3

=l

>

0 7|32 HF3xe}e] HANdeviation from goals)of Tgt 7|5 AAs|aL,
o5 =3s+ 7L ERC(Executive Review Committee)o] EH 3o} &+
O Af &u7tA ZxE ] £ Aor ddE= A9, PTe
Hlg, 44, Aol B WE A=E FEskL, F59 HlE-H
BT meaAlse] SHEY f4 ool tE $4E Zulsor
3k ESH s QT AHperformance requirements) @] SFEF/7FA H
¥
S0l AL FA Bol Srolefolof e, ulg/AHe] WA 2
HEjojol . TS HE A} olo] TE ALAE ERCAH 7
E5jolo} sjol, Th3o] et SAFAHo] o] RojAol &
CHE A% ABOMBE BT o] A E Frbshn)

L BE S H59 FRIAGIL AT 2L RS o

o), =
HE =4

O IPT= EE F8 F5o disiA, S HY ol Aeek=, ERCo
F7IHoR W3 HUME Algsfior &
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[ ] OBM RMO Reviews
O OMBE RE F8 ASo| that ®e NS Mz 1de] @ W, Ei
Hogk 49, o A5 9 4¥E =

A= 7]EF F Q3K critical) F5]l

A BAE AR o), AlokE AFRAY FeA, N g
Boje] g, wlolaekel AN B WED. BAZ 2T 4
ol 5§ 7Fs3 Aol gl BEDAo] RA HES Fo| U
1 4 glon], dg e detd Hane nefs) S8 A
WA SoblEs AAE WA g

10) 2l

[ Qlaceepance)t 5] hAu ghAlolm], AH4ke Q145hA Abgah

2 gA R gkd

1T Ha v o3 AloF ek Ade] Bl Aok TE

(contractor performance evaluations)S 3§3fjof 3}, o|&|st H7}14

170 - SS7isAe Mataia) JpMger o1t



31 27) 43 dolellol 2 (past performance database)o] Y
ACHIATB o Ak AR FR7A U1E, 94 B YueE
S 2ok ol glol AU At elslolor T BA Ak o
olefilol o] YEA B2 FFUA AHoNA AkUR] ThE Aok
5% ol Bk O ST 5 Qb AHI 7| (conmact perfor

mance record)©O 2 A|ZH

C. AtS 22

[J AME- #e](Management-In-Use) TAl= FHSEEA7 &59 & A2
BIARL AN BElE 8 71 AR AALE A& 2y
Ejgoto] 71He] el BRE AUt o] AP o=, B8 2 A
B2 fAE 5 =S sof & AN o dAle diHeR BA
T A AoliFTolA 7 Z17to] 71 TA o, &, ARG
(&AAF 23D, AdA AR, 7] T3 2 2fH-8-(Ownership

costs)o] FAINFI G2 800 olahL xSk ATt W

O 77 o] aAGlA B2 Amshu, Aush ARk, 130z
HejsfloF sh, Zpake] 2792/ =e) A (financial and physical condi
domek 71e] Qo] ta £ AU ERHoR WA 5 gl

AEES AEsfior o

==

Agal7] 98] 2t ApEAAre] 2|20l

S gl me] Bl 4Bt 98

D AFgTe 23
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(1 AR @AY 8 5242 1) g T4 7139 845 S5k
77 S AEstal A, Be 7139 dlEZete]= ofy|dlR| o
oA dRgskEa WA EA Ql=A] JSkaL, 2) Aaket 7RIS Ads)
= © 5L v§ arEl S 2Aske A, debd SR
Aof| A= 3170 AIKCustomer Results), Z2F 2 H]ZYA AiK(Strategic

and Business Results), 2|5 AJ3}(Financial Performance)?} 72 4
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oA SRR G Bl FEATBAR b
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ojFold = Sl ol EHoME 249 53X FHEE wol]

A Ve FEEY T Be FA] AR 59 ol thReloF B

o, FAke] A gl HSEACA ZelE 2lAae] Aol gk A%
of

[ 2% BgolA ool A=A eagtd A, Ale B AR 2

go| oART EAL Aato] =

23 QTARE FESIA) Bato] Apare] 44 E: AUA Bak
o] shopE 4 9e

(0 SQuae FalA AHte] Aoh2rlulg L A BES DA

]

rl

=
3 AE HPHES =E55H= 7FRE](value management) 7S HIH
Apate] 7]

2 glov, ol AFE Lo ol
o ofapo] AtElE HES welshs § mgo] @ 4 oS

or

<
= T AR—

0 242 Fof 27] 430 452 a5 A2 A2EE 27
A

3842 (capital programming)

3 L8 Ty 2t

0 298 ZRAAL 32 Y7719 Ag Tl QAN Ahare] &

QUi IS FASL welsis Row TP, W&, UF E-
Jat Zjol7h 100 ol WIS B9, 71 Be ulg 23t B A3} Aol

o 1] st LA} T Kol S HASAL Hl -2 AFH P

AgE X2 AAsfoF g wAl T Ayt vg = R
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O AAke] vl B U Hfol7h +/- 10%o] ALt ATHEE Aol
o A%, B8 AFH 29 AR ek EAAvelE Lgug
go] oigt stotat #AE w7 Aol Aake] A

].
A B e Ausks heol ZFE 4 98

2 HE 2 gujolEs} ojFoly

3 A2 dlolEe] 47 B AFOR ololAtk: FYARE AZsof
3k Hale] ghatsha Aekstel wely gl wlolE o] BRe] Zlut
2%, A At A v, A% ZEA2] AAe] oJu] g
= S ol AR A4 o8 Sy 2
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T A el o] siEojAok g @A ARiE QM= e} 71
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HA] e ARALS WEASTE FAS UHAAY ALE AL8F
2Y ol ARE] B g APS Aadof Fu, W

Ape] Fxprolo] AT

HN‘

L

webd] 72 Ak 714 EE AR oA (preventive) §A
9} A (corrective) A4 Tt Axjeh A Ausks &

o W AR Ago] 2 Lolol g

ZF & H7} (POE, Post-Occupancy Evaluation)
4 seAEd) diet A% F %71 PoEL 7Bl A A o
A mAs0] ANAQ) A WA A mroln, Fa

w5E thewt 28

- AR B2} Z2AETY 7)) Hax, 7| Hel, M= Hixol o
o HeksA| Fgtel=x] Thet
- 815 & (lessons learned)S 7|RFOR 7|3o] AR =

EAAE A& Al
- ARgutEReL oA FRe] MH|AgE AlFHe RN I e A
T R Ade FHast
POEE T4 a&4dy adtde w7iste] FAt Agd 71e3t
ZIYELS duht F 9AP=A] sk ©3F POE: EAp) o
2 el o 3 ey AAEE AdskeA oFte 24
sk ol 17 vEwLe @Ay I mEulS 2R Ex T2 A
o] et o JAlE Rtgshs Hl "aAolal T3t 844
POE= FA|, 7Y Z2A|2of digh F71E et ddd T4
diEt BAE ATel, B4, J1we) oAl ZeAaTL AR R
Ao AEES A B MMshs AES HolFe Ao $He F



O POE: dubdoR 4 ZrAE7F AAH O Hf ARH AL 127)
4 ol AAE. 127de] HE 7Rk a7jo] AlAg kel 2w
AE oyt wHd ARES BHE 5 e SES Al At
7] 913k FAQ). Ty 712 A 8ARRE S5 el

< Aol POES 3T =

O POE ©2 AMt F5ol A3 Hofshr] g2 o2 = ofoF 3}
o, Folls Ak AnAh 5ARAL Ve A9, AdEE} 29

g 5 98, POE P AlRE AuE PEsty xzdsc 43w
A
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=

- Auv) g (Commissioning)
- POE HRA] 24

- ghuE AEA 24

- TR olsHAR B
EEE
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4) Ao A2

0 ko] AR Apuasre] A, iy, 250 ol Lzl 4
A AME A ol A4 ASS 9lat AR o)A F
a3k adolw, ARG AL 2HE =Tt BT olFol e
Aok Sh AL obd. Tl W, A W 7Iek 7)Ao A
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Aol a7 AAES Al ARgSl= Aol AAGel fIAY daES
FE3) HSHe A9, ABE A4S Qs BAstel 7 retred),
1A (replaced), B 7 enhanced) = 7| E 4 (refurbished) o|HE5 ZA
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L o2 7ol A 574 739 ARkl st A& bl o %
she bl Bl He dEsd
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S0 "l ©z|HsH]go] WLsl)e

o
M
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=7be

O ARte] AZHth ¥ $83F Heb B 7|E dLARRYo] =7t

[ AR A 22 e 2] @AlA w)7], AM2e Ateom ek B
71 ALY HiFA ] AR ooy, ek Il 7|t 2RI
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[ ml= ddaiobe 353 1IZke) 99 oA Aol digh &=
£ AAskL, ofd Hidt B4=E =4 3 Wriske okt ATt
Z2 I3 A AT FA=
(project), A|2FAK contractor) 5
7b 2ROSS AWESS

O HlF AAAY A P BAoR AU HuiErs A

2 HiAoA = 4td(industry), AFY
& dew ke that 22 A4

g =218} National Construction Goals

0 W7k GelolAek, YEA] AL AakErE T2 CIl 10-10

O FF AUTAL A TS WRKL B A4TEL

(Past performance evaluation) X% 13

7} National Construction Goals

19904} 0] AHAAE vIF AN 1Y dle] 2 A Fe
Shjolu], vFe] 419 AAYS P FaF AN0R HriHS)
©74)

O 19949 u|=+o] Al AAT} 7|2 (renovation)S 3zl ZH-L 8500

P

74) Fowell, A. (1994), White Papers prepared for the White House - Construction Industry
Workshop on National Construction Goals, National Institute of Standards and Techno
logy, NISTIR 5610, Gaithersburg, MD, 1994.12.
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#5422
O 714 BEE B WA R AMES At Rt BES

(] 1993 ®|=+2] National Science and Technology Council (NSTC)9]
Subcommittee on Construction and Building (C&B)+= B|= AQAM]
o) uslst R BT Aelslol AANGAS AU P
A3t 77HA] =7HAdEE(National Construction Goals, NCG)E <=

Shal FRSFAZ((E IV-3) 2

(E NV-3) 0|2 National Construction Goals S& 22 4 &4 =5

=8 B2 24 38
27|(Delivery Time) —50% (BZ)
{XE4 L oflHX|HIZ(0&M and Energy Cost) —50% (&2
AAR(Productivity) +30% (BHA)
ANAE AKX} QFX(Occupant-related linesses & Injuries) —50% (ZA)
712 2 2 (Waste and Pollution) —50% (ZtA)
L+ & 2&(Durabiity and Flexbilty) +50% (BHAY)
A 2FF(Construction Work linesses & Injuries) —50% (ZA)

X SEAMMIITY, (SRR MY SIS QIEt 7I2RY T& o SEERSAL 20064

T

(7 SAAERES galal A9 2 A8 GoEE Anssg
o] oloHom, UMY 4] e (1) FAesidential) () A
/713 commercial/institutional) (3) AF(industrial) (4) F-5-3-*Hpublic

works) 2 FE3}IFL275)

75) Chapman, Robert E. and Rennison, Roderick, 'An Approach for Measuring Reductions
in Operations, Maintenance, and Energy Costs: Baseline Measures of Construction Industry
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0 2 27bagssel) ofg nls A8ARe) A4 ke 918 AT =

2)9] A oJRE ddsly] ¢JsA 7|50 Hi wo|Ankele A5}

S31, ol T BAE 2ol oRolRE. Holaekle PA Y
£38)9] £~F 0 F National Construction Goals7} A& g% 32l
1994 A1 49 BRGOR FHEUL. A FoaR0] o

o AAE o]kl XJi—iE(prOgreSS) 54 59 AIEEE 471

HIAME Sl ATEHES s+

O Q9o A7 A3 v APARIe FAwl, 371, b B9 3ol

SeolA| 1t ghgol THH AL

Lt Cll 10-10 =203
D WA
[] CII(Construction Industry Institute)= 9|=r BALACGISIR @ AE 7T
~(The University of Texas at Austin)of] ¢X|gt o4 7|FHo 2, sHE

2 7)gke] AAZ HHAS Bl HEUL AukE dadow )

U AS 7sdE S = e

i

Practices for the National Construction Goals;. National Institute of Standards and
Technology; NISTIR 6189, 1998.07.

76) FEAAIAATY, TSGR ALY TS 8 JRRE 3 A, deee
A}, 2006

77) https://www.construction-institute, org/mission-vision-and-core-values. Last Accessed 18
Jan 2024,

V. 0j=2 ZZAMAR Motz « 181



WS G ATE s, A7 ANES SUAEe] Fot

rr

;L

TRk o, o= 7 7K 545 7HAL lE. A=
IE|A(best practices)™® ] GIE =A3}7] QAL EXl=
ZAES AMIlE =Hslar HIXul7(benchmarking)dl7] YA Y

= o
(schedule), OR%(safety) e ZRAEO XA folg W H|AE I
HE A0 ARE- Ao H3E HlolHE skl
o] ZRAEYR Hlo|gE et &, TRAES JiE ok FAE
ZRAEZO] Ao} vluste] TR2AE Aitof| thgt HAAE Aly

O WixmlL 7hets] AWEhd, xFAle] HjAYUA Z2AAE A 2
T 24ahe Aolol, ApAle] 4TS Ak et
!
1=}

dlE Tershal, 285ka, ofsshs Z2A

b}
Rl
et
>
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tlo
Q
3
™
=
3
T
=,
N
d
=)
oY
=
iuf
=)
>
_g
_\3
N
i)
)

78)

79)

Clit: 4 Zeel S P B 4 SRR Al i
Shiz ARIel 3EOE Q7S 2aslel 9, A7 A0k A4 AR ] A
el A1 A4 Sl 2t A5 RS ot ol W
sofe| ek Wuela olg. FAAIEATY, 2016

739d - 249 - HAS-- Cn 1010, TRdE]y AlTE ARs, seddEE|sts], 2016
3 449, Kang, Y, Dai, J, Mulva, S, Choi, J, "The 10-10 Performance Assessment
Campaign: New Theories Regarding the Benchmarking of Capital Project Performance;,
FConstruction Research Congress; 2014, ASCE, Atlanta, Georgia, USA, pp. 2335-2344,
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BoE 4= glom, AGg Aol oo ARl 7Y ®
i Z2AES] ik dlolezt Wxjubr wo]E o] 2]
e SYHI ARESAFlA Bl R=s sk Ao]

- 8% AdY Be, WAl A ZRAIRY aed, <t
A 9 AxE HAst A% FAXCRE FvRt F
A F2ESa 2 ARSI Blaste] A gl 3R] 7]3]
£ Tofshe 9. weh, AT 4 Qe A Pedt
2 A, W99 A9, A Emerio)ol] digt ol 9 1
St AL 34 T FF dolE SF vl tige] TU4 &R
7t Fa3h 3L 7Y Ee Vi ZRAES] YAHY oy F
AW gloleo]Aes et 7Y fA] Z2A2o] S5 B
TEojof o
- COAAQ017)= A=FAQ] ApdollA] FAele g 7Ige] ofd A
Al Fegol ofs 2w, 4o A, Wk dAYe], Al
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O ot ZAE S8 Z2AAS 24 Rssh Adse 22 B0
2, 1995958 xeaeo] Juks W] 98 Sl 2
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O A, Alzte] Age] uwhet
MZ-E best practices@} AR W ZZAE HHo| sl o] B
BEE st =Y, "olEay 9 Aol gk ARt o F
gol 2711e1e

0 =4, AR WAnYe] BAR, doly Ao meAE Fw

O mprEo 2 ko BIAR} A Ao mE Hix|uly] AlAE] A
I} A A E(absolute metrics)9] ARg-of] thgh @+7F WSS, A

R EQ} AR HE (relative metrics)2] B]ILE (3E IV-4) of] A|A|E

81) CII Performance Assessment =2 18O 9]zl Benchmarking & Metrics Programo|$). 0.,
2013 Ytz2lo] AL Performance Assessment® H7AsF] 7AAA] H71E Qs
/2| 3 (Metrics) E HIX|up] AIAES] JPHEGE of et S22 74 Hytel] AX
tpoFst AJErt T AT 9 ARIAE AlESkL (ST A, 2016)

82) 7433 - SRl - 221G, CII 10-10, 7487k, AT ARS, A7), 201649
44
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(B V-4) tiX|=et HoiX|=

a8 AHX|E HMINK|E
A= AR olelzts vl ANZS 2 7Y
of Cost Growth TN Tt
(OfAF = AlZAH]) / AlZAR| ($/12)
OD2ME 740 X5 Hlp2 25
H|1 cHot gl %—\— tol et lj|J-I-E_-|*|0H
X|EL| X[Fh AZF B e
| BN 98t 7IZRY T5 o BEER3BA), 20064

2) 10-10 T2 AAQ
(] i 201395 H 9hA] At 712 MAmk Asge] BAEa Az
& RTARE Wk A2 A2E ALE NS, 1010002}
== A2 ZEIOHA 102 Z2AE Ao JFS 71X]= 10
W8] EYR|E(input measures)} ZZAE Q] AulE =H3l= 107]9]

AFEA #(output measures)S 2Ju| gt

[]10-10 Z2758 ZRAEO] Jik5 572] TA|(phases), & Al (Front
End Planning/Programming), 4Ad7|(Engineering), g (Procurement),
Al&-(Construction), A]-&7(Startup/Commissioning)o| 4] Z}Z

A IRAAS ek e V2 )

O dAE Ay=4e HE(questionnaire)S E3f o]Fo]x|H, Z} thAo|
A& 2 10700 FYAIEL} 10749 AFEA] 3k

it d7t Ants ol AA-E
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(a3 V-2] Cll 10-102] Z2ME ChA| A|Riat 2tF

Phase Start and End - Definitions

Total project duration [owners]

Start: Single Project End: Project
ConceptAdopted & Authorzation
Formal Project Team HERgZalS

Start: Contract Award End: Release of all
to Engineering Firm DETAILED ENGINEERING Drawings & Specs

Start: Development of Procurement End: All Major Equipment
Plan for Major Equipment PROCUREMENT Deliveredto Site
Start: Beginning of Continuous End: Mechanical
Substantial Construction Activity CONSTRUCTION Completion
: End:
Start: Mechanical
Completion STARTUP %‘;?::% yr

Xt&: https://wikis.utexas.edu/display/Cl11010/10-10+Glossary#id-1010Glossary-Phases, Last Accessed
18 Jan 2024. Cll 10-10 Home Glossary,

0 Z2AE9] EQAEe} AEAE FES al doleulo]2o] gt ot
2 AR ZEAEST WXuo] o]Feld. 10-10 ZHe] WX
ol BAS Bstel, @A) ek ZRAES] At o A= 4

3 3 4 9l ot Wi W ) npun)

3} A oupun©] AUBAZ Fsto] HAIS0] FE3 AnHoupun S

A7) glstel of| Eelnpun e ZBkslol SHeAIS 1T 4 9l

S8 1v-3] Z=xR)
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D)

K
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T
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u
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[ V-3] ClIl 10-10 T2 70| AIHTHAE MupEyt Tyl

’{ Design |’| —— m Stariop Iﬂ Operaton

Benchmarking

Individual Project Team
Input Alignment

Measures
J:\ q L

=1

B N
: 8"
[ S

Pro]ect Diagnostics
and Tools

‘ Front End Planning

PP
[P ———
P —

Input
Measures
(Leading
Indicators)

Organization
&

Practices

a3

Output
Measures
(Performance
Metrics)

Process

- -F

- Bl lﬂh

Az ST ST, THEAY HUXHEROF M MET 2RHAE), KICT 2016-223, &
7=, 20169 122,

Hi
[l
X

[] 10-10 =2 73S AkYMdH|(Industrial), AFS]7|REAl A (Infrastructure), A=
(Building)2] 3719] AF1% ¥ (industry sector)2 FL&-5}3l, FHE=2 o}

2 MRS 4stel AR B ehER AAES, eb,

10-10 T2 L 2 15F0] JEog JIAE

O (3 1v-5) 2} o], AFddv(industrial) G2 F3(heavy industrial)
T} AE2ight industria) @] 207 AFG-GE, A=(building) 3L
F AL (residential) I} H|F=A -2 (non-residential) @] 177} A8, 1}
Ao 2 AR Z|HEA| A (infrastructure)  F 92 1w Z(transportation),
AR (water), oA X](energy), §Al(communication)®] 157 AFg-

oz TR
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(# N-5) Cll 1010 Z2I20o| Aol B2
Industry Sector Subsector Project Type

Chemical Manufacturing

Electrical(Generating)

Environmental

Mining Trailing

Natural Gas Processing

Heavy Industrial Qil/Gas Exploration/Production(well—site)

Ol Refining

Qi Sands Mining/Extraction

Qil Sands SAGD

Oil Sands Upgrading

Industrial Cogeneration

Pulp and Paper

Automotive Manufacturing

Consumer Products Manufacturing

Foods

Light Industrial Microelectronics Manufacturing

Office Products Manufacturing

Pharmaceutical Manufacturing

Pharmaceutical Labs

Clean Room(Hi—Tech )

Other Industrial

Residential Building Dormitory/Hotel/Housing/Residential

Communication Center

Movie Theatre

Courthouse

Parking Garage

Building Non—Residential Physical Fitness Center
Building Embassy
Prison

Low-rise Office(¢=3 floors)

Restaurant/Night club

High—rise Office()3 floors)

188 -« ST7idAtel Mutaia| JpMger o7



(# V52 A%

Industry Sector Subsector Project Type
Retail Building
Hospital
Non-—Residential School
Building Building Laboratory
Warehouse

Maintenance Facilities
Other Buildings

Airport
Rail

Tunneling

Transportation
Highway

Marine Faciliies

Navigation

Flood Control

Water
Water/Wastewater

Infrastructure
Electrical Distribution

Pipeline
Central Utility Plant(CUP)
Tank Farms

Energy

Process Control

Gas Distribution

Communication Telecom, Wide Area Network

Other Infrastructure

EXN: AR, (AR DHUXHEROF M T2t QXPEE), KICT 2016-223, dt=27id

7IE¢T, 20164 124,

[] 10-10 A&F(questionnaires)> 37l FEOZ UYirolR], A HA HELS
meAE 9, 9, B4, WEE, Ak S0t ge ande
= Ely

2]
A= Al ZRAES 183

1o

Jo

ZRAE AHoln, of =
shzul EHgol Hi, 5 WAL Al WA REE FXHel AEAE

of Tt soto] of5tol

Tl
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7P X HE(Input Measures)

T 1010 ZRYe] ATl @ 22 uaks FUo) et
PHe (2% V9 2ol 107 BYUNEE 7 Aelo] G Hte)
22 7] 98 T3, 107e] EUAEE AT (planning), £4
(organizing), A|¥](leading), EA|(controlling) 4t} 7] I2]7]%5(manage
ment functions)™} A -84 (design efficiency), QAR (human resour
ces), &4 (quality), A&7 (sustainability), &g d(supply chain), 9F4

(safety)9] 2 )i (management practices)& E3dL 1283

(22 V4] 10-10 Z20| FTI}t meUgy

Project Phases

Front End

0‘5\‘0 Infrastructure Planning Engineenng Procurement Constnuction Commissioning

& Building Programming Dosign Procuremant Construction .~ Commissioning
@ : :

Industrial Fpmm End Engineering Procurement Construction Startup

lanning
5\
Planning Planning Planning Planning Planning
Cryinky A ik Hrpwciing Srgshiing Sy Basic Management
-E 1 .
g Leading Leading Leading Leading Leading Functions
@ ! !
© Controtiing Controling Controlling Controliing Controliing
7]
] 2 X
g 5 Design Efficiency | Design Efficency = Design Eficency | Design Efficiency = Dasign Efficiency
2
2 % Human Resource | Human Resource = Human Resource | Human Resource | Human Resource
o
S IS ’
& g- Quality Quality Quality Quality Quality s
© . i Construction-
i Sustainability Sustainabilty Sustainability Sustainability Sustainability Specific Functions
Supply Chain Supply Chain Supply Chain Supply Chain Supply Chain
Satety Safety Safery Satety Satety J

Phase-wide Assessment

Az ST ST, THEAY IfUXHEROF M MET 2RHAE); KICT 2016-223, &
7lEST, 20164 12€.

H
e
x

83) Choi J, Yun S, Mulva S, Oliveira D, Kang Y, A Multi-perspective assessment method
for measuring leading indicators in capital project benchmarking;, "Sth International
Construction Specialty Conferencey, Canadian Society for Civil Engineering, Vancouver,
British Columbia, June 8 to June 10, 2015, DOI: 10,14288/1.0076367
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bat
K

O o mRAEe] Halo] §Rg 713 4 e o
Aoz zAbsle] 1207]9] A8YA|E(Leading Indicators) = &
o] 1207 AP FE EHR 7z} ©A9] dEol =8 dE=

stglon], zizte] ABEL (17 W-siet o] ofe) Bex e}

o
o

il

e
iy DY
i)

= .

of glgs

(22 V-5] FX|Eet MElx|me| A
Project Management Inputs

Leading Indicators \} " Input Measures

%

Bridging documents produced during programming )™ Z A Ry
Plan percent complete - Leading s
Pr sction service and c plan -
Organizing

Multiple design office utilization

Interim product database and standardized designs Controlling )

Integration of Wwrnarcund with project

Profassional work training

\ .Tmu. respect, and fransparency amengst project participants
Quality

Community related issues

LEED certification Sustainability )

Investigation of safety accident including near misses Supply Chain :

Safety )

Linkage between leading indicators and project
management inputs

SHEAMT ST, TR DHLIXIHEROF M M7 QRHAE), KICT 2016-223, 8t

7la%5tE, 2016 128,

84) 74 - @AWl - HRA) G, CIT 1010, TAETE), A17E A2s, saLTeshs], 20164

o=2 I

44,
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[110-10 ZR 0] AL 17 v-6]7 Zo] of/ol] e, 4= o2, ‘uj
- &9 (strongly agree)'F¥ P~ FOJ5}A] Q5(strongly disagree) 7}
A9] &Eto|g AALEFAE HE) o $H 439 HEER 74
wu, thofel ZRAE PYEe] o5t HrHENE The Btete]l £
A#7h APgE, A AES ordoz ik gHo] 7hsatA A
9o, 7k ARAE 24t Q8 olae e 3T Zavt ¢l
=5 sto] SEI HlolHee foldS Ry, AR £ 4

Z2AE O] Ao whet th2A PR, thgFet ZRAE Fhofa}

£ 1gj1 SAtelA . ofe] 2Fe] HYEe]

&
e FrmoR HeHe] S e % su 9w

rir

o

85) Kang, Y, Dai. J, Mulva, S, Choi, J, "The 10-10 Performance Assessment Campaign: New

Theories Regarding the Benchmarking of Capital Project Performance;, "Construction
Research Congress; 2014, ASCE, Atlanta, Georgia, USA, pp. 2335-2344.
Choi J, Yun S, Mulva S, Oliveira D, Kang Y, 'A Multi-perspective assessment method
for measuring leading indicators in capital project benchmarking;, 'Sth International
Construction Specialty Conferencey, Canadian Society for Civil Engineering, Vancouver,
British Columbia, June 8 to June 10, 2015. DOI: 10.14288/1.0076367
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[32! V-6] 10-10 A2 SHE

o
t & & | -' n si i e
A& B B Glassary @ Sove &t M B

1 4= Previou ¥ B 3 ".ET.".S

1. Your Cumulative Years of Experience in Capital Projects:
10
2. Are you the Project Manager?
& Yes Mo

3. The complexity of this project was very high based on its (check all that apply):

£ Sae Schedule

¥  Contrad strategy Location

- Tedhnology risks Process scope
Diversity of project beam Supply chain reliability

¥  Other

Something Campl

4. A robust, formal stage-gate process was rigorously followed for this project.
- Robust Process, Mo Rigor Mo Process, Mo Rigor Robust Process, Rigor
5. What percentage of Engineering was completed prior to full funding authorization?

50 %

Mext =

Tha Mecwiedge Lasdar for Project Seccem
[ —— ——

"0

45. The project’s work processes and systems (e.g. document management, projedt controls, business and financial systems) supported project
SUCKRSS,

Stronghy Agree Agree Meutral Disagree Strongly Disagree

6. When isswes arose, there were effective mechanisms to ensure they were resolved,

Strongly Agree Agree Meutral Disagree Strongly Desagree

47. Regulatory requirements (e.g. permitting and environmental issues) were properly managed and Front End Planning is in compliance.

strangly Agree Agres Meutral Disagree strongly Disagree

45, The project team members attended sufficent professianal traming directly related to their work in Front End Planning.

Strongly Agree Agree Heutral Disagree Strongly Disagree

+ Previou:

Privacy Policy

X2 Cl 10-10 Home, https://wikis.utexas.edu/display/ClI1010/ClI+10-10+Program+Home
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P A1&A] #E(Output Measures)

(1010 ZRI9) HEALE JRACR 1042 FAE, AR1Y 7
oA Tl 2uwe] AnE WSS ALENLS (E V-6
(1 1v-7] =)

O AFH]E-E-8A (Project Cost Efficiency)

O TAH|-EE-&4(Phase Cost Efficiency)

O A LA FEA (Project Schedule Efficiency)

O WAIYAF-&A(Phase Schedule Efficiency)

O YAH]-&Z7L-(Phase Cost Growth)

O WA YA Z718-(Phase Schedule Growth)

O YAH]-EA &4 (Phase Burn Rate)

O FAFYH] thu] AREEIE FEL(PM Team Size/Total Project Cost)
O ZFAFYH] ] DAY FFE(Phase Team Size/Total Project Cost)

O dxYyojHu|-g thu] IAY FF - (Phase Team Size/Engineering Phase

Cost)

86) CII 10-10 ZZ 130 ARZX]|E(output measures)= I} HAILXZ(SAH 2015, 7334
9] 2016, FHR71A7 1AL 2016 S)oA AAE AEATES} CII 10-10 TR IA| T
Fo|z|ofA AAEIL Qe ARl YR BB}t Zo|7t Qg 2 A A=
o= RekF-9-4(Capacity Efficiency)S 107} AR50l 323+ AXJskar 9lont, CII 10-10
29 107]) AR ol AQ)Eo] §he. & Hilx= CII 10-10 29| Zujjo]R|o]
A AAE L Q= 107] AREA RS 7)Eo =z AAIG (hitps://wikis, utexas, edu/display/
CII1010/CIT+10-10+Program+Home, Last Accessed 18 Jan 2024.)
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(B V-6) Cll 1010 Z22H0| 107} MEX|E

X|= Zo| 4
AN HESEeN (Forecasted/Actual Total Project Cost) /| &CH
Forecasted Project Cost Efficiency (Project Capacity) pNE=S
A HiEsEd : . Hrh
[Phase] Cost Efficiency (Actual Phase Cost) / (Project Capacity) T
NS IPS=X=98
e SoRET (Forecasted/Actual Project Duration) / eS|
Forecasted Project Schedule ) ! _
L (Project Capacity) XE
Efficiency

| dEsEd ) . . Hrh
- tual Ph Durat P i it _
[Phase] Schedule Efficiency (Actual Prase Duration) / (Project Capactty) pNE=s
o HIRSIE (Actual Phase Cost—Estimated Phase Cost) /| ATH
[Phase] Cost Growth (Estimated Phase Cost) X®E
Al Y™EIE (Aclual Phase Duration—Estimated Phase | AlTH
[Phase] Schedule Growth Duration) / (Initial Predicted Phase Duration) | X|H
| HIEXESE (Actual Phase Cost) / (Actual Phase =i
[Phase] Phase Bumn Rate Duration) X®E
ZAfIH| CjH] Afinte|El 7me7) (Average PM Team Size) / Hrh
PM Team Size/Total Project Cost (Forecasted/Actual Total Project Cost) X=
ZAfRAH| CijH| THAE 72 (Average Phase Team Size) / (Forecasted | A
[Phase] Team Size/Total Project Cost Total Project Cost) X=E

ofiX|L|o2B|S thE| SHAE 7R _
|-01ZuIS H | #.‘ ;L (Average Phase Team Size) / (Actual Xy
[Phase] Team Size/Engineering o _
Engineering Phase Cost) X

Phase Cost

=X ClIl 10-10 Program Home, https://wikis.utexas.edu/display/ClI1010/ClI+10-10+Program-+Home

§7) ¥ FE(Team size)= Fololle] s} 7} Hojelelo] maAES] SH Ak g
2 el FTE(Full-time Equivalent, ZE}Q] SRARRIE) 2 AMY3H of|E Sof, X (pro
curement) S BEFBHE B9 1910] SRAE 1/29] AZES Bofeks A9, Zeke] FIE
23 0571 B, oA R 2010] TRAER] AR} Holi Eelglon 2us}
= A$oll= FIE 3= 2.00] &, ¥ q75(Team Size)= 22| UYjollA 253H= FTERH
TR WA A%, e ERAEC] Holshs WA e Eaol B, AF
of ¢ ole AN A DRelt sheke Wot sk WE FIES ERolRS
3}al 9J-8(CIl 10-10 Program Home, https://wikis.utexas,. edu/display/CI11010/CII+10-1
0+Program+Home, Last Accessed 18 Jan 2024)

V. 0] ZZAMAR Motz « 195



[22 V=7] ClIl 10-10 =240 Zut HIIX|A|

Project Phases

o\}Q R P A g // o i -
C?‘ Infrastructure, Front End Pisnmrig: A /_/ P P i
&\f" Bullding / Programming .~ Design e B i P
o P . /
Industrial Front End Planning " ingeri P 5 el - samp
- ,‘ 5
Project Cost Project Cost Project Cast Project Cost Project Cast
Phase Cost Phase Cost Phase Cost Phase Cost Phase Cost

g Project Schedule Project Scheduls Project Schedule Project Schedule Project Schedule
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(E N-7) Cll 10-10 Z2IO| CIUSH AEX|E U &4

Performance Metrics Definition Unit Type

Capacity—based Efficiency Metrics

Project Cost Efficiency Total Project Cost / Capacity US$/Capacity | Absolute

Phase Cost Efficiency Actual Phase Cost / Capecity US$/Capacity | Absolute

Equipment Cost Efficiency loa C.OSt of Mejor Eauipment / US$/Capacity | Absolute
Capecity

Project Schedule Efficiency Total Project Duretion / Capacity Weeks/Capecity | Absolute

. Phase Schedule Efficiency = Actual !
Phase Schedule Efficiency Phase Duralion / Capacily Days/Capecity | Absolute
R (Capeacity/Reference Capacity) / Sum

Capecly Hficiency (Quentity/Reference Quantity) Nore e

Relative Growth Metrics
(Actual Phase Cost — Initial Phase . )

Phase Cost Growth Budgel) / Infial Prase Budget % Relative
(Actual Phase Duration = Planned

Phase Schedule Growth Phase Duration)/Planned Phase % Relative
Duration

Fhase Bun Metrics

Phase Burn Rate Actugl Phase Cosl/Actl Phese US$/Weeks | Absolute
Duration

FTE=based Qafing Metrics
Project Management Team Size /

PM Team FTE per TPC Total Project Cost FTE/USS Absolute

o Engineering Team Size / Total

Engineering Team FTE per TPC Project Cost FTE/USS Absolute

Engineering Team FTE per Engineering Team Size /

Engineering Cost Engineering Phase Cost FIEASS e
Procurement Team Size / Total

Procurement Team FTE per TPC Projedt Cost FTE/USS Absolute

Procurement Team FTE per Procurement Team Size / Total Cost

Equipment Cost of Major Equipment FTEASS e

Craft Workforce per Construction | Construction Craft Workforoe /

Cost Construction Phase Cost FTEASS e

Sterlup Team FTE per TPC gtsgup Team Size / Total Project FIEAUSS e

Startup Team FTE per Startup Cost SEQUD Team Sze / Siartup Phase FTE/USS Absolute
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Performance Metrics Definition Unit Type

Frocurement Metrics

Total Cost of Major Equipment / Total

Oy
Project Cost o Aosolute

Equipment Cost per Ratio

Total Cost of Major Equipment / Total

) i Each | Absdl
Nurmber of Major Equipment ltems USh/Eaa e

Equipment Cost per ltems

Total Cost of Mejor Equipment /

Nurber of Vendors USB/Vendor ute

Equipment Cost per Vendor

Equipment Cost per Purchase Total Cost of Mejor Equipment / US$/Orders e

Order Nurmber of Purchase Orders

Sarely Melrics

Total Recordable Incident Rate (Recordable Incident Cases x Nore e
(TRR) 200,000) / Total Site Work—hours

Days Away, Job Restriction or (DART Cases x 200,000) / Total Ste

Transfer (DART) Rate Work—hours None Absolte

IR SHAM7 ST, THEAY tUXHERC M M2ttt QRHEE); KICT 2016-223, St=2id
7IE¢T, 20164 124,

h ®uA 9 Agdagrt
(] Cl 10-10 ZR WS B T2AE dut A £o] W A2 F o
gt 2Apel glolE o] ¢hrEW, o]Fof tieh HF(validation)&
AXRA AT 9 FrH AT T2 ZRAE BuAzE A Algel |

il
=3

KA B FEo= BEYRZE tigh Z2AE Y=
Ask= 107]9] vFA ER(boxplono]| AA=H, 7 A7) &
RAEL AE AFHO] 4AHLQ|(4th quartile)o]] <31 LA o

rlo
K

I-ﬂ.l 01

FA

(22 V-8] SUXKIE HA SR ARQIY Al

Fourth quartile: 25% of the projects with the top scores (best perfformance).
Third quartile: projects with score between the median and the third quartile
Second quartile: projects with scores between the first quartile and the median.
First quartile: 25% of the projects with the lowest scores for the measure.

Xt=: Il 10-10 Program Home, https://wikis.utexas.edu/display/CII1010/Cll+10-10+Program+Home.
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(question-measure map)E & slid Hgol FFS & EF°| F
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Chain) 8¢ &9 AHzl® A2 g 7ol 3539 Aol 9T
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Industrial Projects Engineering Phase @ o 2 @ R
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‘Were multiple Design offices s ed on this project? -

2

3  Theowne level of involvement was appropriste.

& The project team members were familiar with the project
sxecution plan {PEF) and they used it to manage their work.

16  The Procurement strategy snd plan were communicated to the

project team during Engineering.

18 The project cojective snd priorities were clesrly defined.

17 The equipment Procurement and vendor schedules were not a8
significant challenge during Engineering.
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Fourth quartile: 25% of the projects with the highest (worst) scores.

Third quartile: projects with score between the median and the third quartile
Second quartile: projects with scores between the first quartile and the median.
First quartile: 25% of the projects with the lowest (best) scores for the measure.

Xt=Z: Cll 10-10 Program Home, https://wikis.utexas.edu/display/ClI1010/ClI+10-10+Program+Home.
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Industrial Projects - Engineening Phase

" ' ' < 10-10 Performance Assessment Report
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.l l TENCOOI9R ~ Chermical Project (Confidential) Daite: Sep 10, 2014
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Organizing
(Industrial Projects)
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Phase Schedule Growth
(Industrial Projects)
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01 AR, AHdSAE Ag7E A 4

O AAde] Aol tiet S B7h= Aol ¢hmE o]Fof o]F
ofAl= Aol dukAoln, AHARS] 54 Al =EHAY 2=
HAE E3ste A AAE B ddem AAske AR
B77E o] oA AL Q. whEbA] AR 7Ee] Aif= i AFd ol of
d &5 3E vl AR At 3ol E8Ee Zlo] dRbEY

O Cle| 10-10 Z2H2 AHAR ] A=A & (Front End Planning/Pro
gramming), A37|(Engineering/Design), 22 (Procurement), A]8-(Con
struction), A]&-7(Startup/Commissioning) 9] & Tl TAS H7}
Hel2 sk ©AE AAE7HAAE st S 1V-16))

O olgt WA ATE7IAIA Y HEE AEY HAE QS Wit

Avromn the wAle] maH A W As, dea FaHon
L ATAR AR 9RE g3 stk Al gl Thsshe
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[32 V—16] ClIl 1010 A|AEID} 7|= MOFEIIAIAE H|m

Cll General [ | OPS

Benchmarking
Program

Process, Practice

Benchmark (Cll PAS)

Cll 10-10 Phase Questionnaires

€11 1010 Program éﬁ#—db’ o

People, Practice

CIl 10-10 Phase Questionnaire
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0S4, diA® 545 38 AAEAE B7kek e
O 7|&9 cn Aypgrade] AR SAH] 9 7R 4,
AAAE <, A, AASHlE & AAARe o At
A A& AAE vlusk= A4 A E(Relative Metric) FA102
S H71eS. TS A|ek/Ho] 2 Al (Pharmaceutical/Biotech
Facilities), 9]& X AA]d(Health Care Facilities) 52 &4 AF(Ind
ustry-Specific)o]] et AP A"Eo M= s Akl AR
S5 WS AR RE AEeilal, e S A AL
AH|(Total Project Cost/Building Gross Square Foot)"9} -2 A&
Z|3E(Absolute Metric)le E-8-2 3RXTE X %9 257} UF @11
Cleelol Sl T ate] sfeto] 4] grks Sl AL

O CII9] 10-10 Z2 2L 107 FEAAHEL} 107 AFER|ZZ o]F ozl
SIS S, BUT 2] AT RE B
Kog =A3le] nfE2 AL i o]2(Markov Chain Theory)& #-&
Tom AR APelne) BeldPT nE BEHe

2 A5 5 d=s AU

_L4 4

O] A, Hs AES 3 dA- AHdde] B8zt
7128 cn A BrHE AmEH, Ao AR s R
= TR A 9EE WA = e AEE A AR 9
T2 FAEAL, 4Bt = AR RKProject: Manager) 2}
Zol AFY F9 AHof Ho] 7 dF @ AKData Liaison)ol|
oA 3=
O Cl9| 10-10 Z2THL2 AHANG L] 7t Aol AEAd 9] e)7]

89) 940, [CIl 10-10 AJThE7pA 2010 AMEESF 9 54, TR, A16H Az, &
FARTEIsHE, 20154 49,
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Ct A2kK} 2481 EI} (Past Performance Evaluation)

D 7la

(] w)=+9] Capital Programming Guidet:= T2 19| FHE bAoA IPT
o F i 123 Aok ek Aol Ak o4 Hcontactor per
formance evaluations)& 4~3§5}1l, H7FATE I A AT (past per for
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A (past performance)E “¥A Ak contract) U FH(orders) ] A]
o] Aekzle] d9(actions)Q} T3 FH'Z Aot o] “FF
Aekzte] ul#j Ak future performance)®] 2] E(indicator)” o™, “7)
oA} Ak HAT uf mesfof sh= 7P WA L &
oujgt 94 F 'R AYstal 500

O m|=t AEYHA FAR 42.1501General (a)= IPAAJTA K (Past Per
formance Information, PPI)E H7Fs(rating) 1} LA H A= (suppor
ting narratives)® AT H, 3

FE 3R e BYoR skt of
Aol AT Aok wi= ol thet Aekre] Yojot BT Huet

o

(] m)=t AvFREF4 FAR 42,1502 Policy (a)o|A= 34 A7} 7H(Past
performance evaluations)®f] TsfA 2|4 1o gt ¥ 2|3 AeF E=
ol wE ARQlo] EE Aol FH|Eofof b, AdE AL
HIAE Azl Aatgre B A A" CPARS(Contractor Performance
Assessment Reporting System)of ¢J&sfjof sttt FAsIL S
O CPARSQ] HiAME= IAATA R HMAIABI(PPIRS, Past Performance
Information Retrieval System)C.2 H4%H, PPIRSO|A G4} AR
of AES 4= = AR A FEE Aled

O CPARSE FAPIIS(Federal Awardee Performance and Integrity Informa
tion System)& XS Q). FAPISE AR AFsE AN B
AF-Eoldol oJet AlorsAl, vl-&/7+A dol" Zgt, Bl Y d(non-
responsibility) 274 52| 7|5o] @71 glojgH|o]AY. FAPISS] 7|

SEE PPIRSE AHE] Akl 42t FRE AT

90) An official website of the General Services Administration
(https://www. fai, gov/topics/past-performance,
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[] FAR 42.1502 Policy (e)o]] w2, 3bAA1H7KPast performance evaluat
ions)= 75RFEE] ol4ke] FAMACkm Ak Ade] Aglo] AFEo]
PO & A (terminated for default)E FAFA ko] thal] 2HAsfof 3T,
759k olste] FAMAoo| e e AL HIIE AT ¢ US

[] FAR 42.1502 Policy (Dol w2}, 2kA 3 H7HPast performance evalua
tions)a= 3 sHGH o|4te] AA-L-SA K architect-engineer services
contract) ¥} AlofF A} HA o] Y F-EolP ez sx|H HA-EAA F
of whall A/dsfior 3. 3wt sHLY wivke] AAGAA o ] HisiA=

IANIGNE AT 5 9

[ A=E9174 FAR 42,1503 (h)(2)= B7H842 gt thad] 3555
e (Exceptional), W%~ (Very Good), WF5(Satisfactory),
S (Marginal), BW==(Unsatisfactory)®] 57l 552202 H78l=2
Hoha gl 7Iek aats 7ol Al meh A4E S (G

%
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O 7la(AlE B Av2o F3)

O MUAHE EE= H|ZYA A

0 27R7Y =g T

O 7IeHEG == Al EHAR Hu, MSAd, AR g2
K vjo|gy, v F= 714 dlojg A, AleksA|, A4 G2 U

A, st AlRE 4 vlE)
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