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Charles E. Dorgan, Ph.D, P.E., University of Wisconsin-Madison
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AABC

Associated Air Balance Council
JR AR A s (GR)
1518 K Street BW
Washington DC 20005
Tel: 202-737-0202
Fax: 202-658-4833
Email’ aabchqg@aol.com
URL: www.aabchq.com
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(3) FREEEH(Requirements for Certification)
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AABC National Standards for Total System Balance 2002
AABB Technician Training Manual
AABC Test and Balance Procedures
AABC CoOmmissioning Guideline



AEE
Association of Energy Engineers

L F L (R

4025 Pleasantdale Rd., Suite 420, Atlanta, GA 30340
Tel: 770-447-5083

Fax: 770-446-3969

Email webmaster @AEEcenter.org

URL: www.aeecenter.org
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The Certified Building Commissioning Professional (CBCP®): The Mark of Distinction for Building
Commissioning Professionals

Albert Thumann, P.E., C.E.M., C.C.P. Executive Director, The Association of Energy Engineers
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(ED X D TR /2 > TV D TBLER A H 5 O THAHT & PR O HFEI LT L)
Course Instructor Paul Banks, P.E., C.E.M.

LEED accredited mechanical engineer, founding partner of B2Q,
an engineering/project management consulting firm, Boston

Contributing Facility Jim Coleman
East coast manager of Engineering Economics, a national firm specializing
in building systems commissioning, NEEB qualified Supervisor in TAB
Ken Kolkebeck
Co-founder of Tek-Air Systems, Inc., spent 30 years in control field most
of it in the specialized area of controls and critical ventilation systems
Steve Keppler
President of S.D.Keppler & Associates, an energy and environmental
consulting solutions and services provider, former LEED program director
for the U.S.Green Building Council

2) 2—ADHE
Part 1: Introduction to Building Commissioning
What is Building Commissioning?
About CBCPe Certification
Why We Need Commissioning — Aligning the Owner / Designer / Contractor / Operator
Typical Project Schedule — Commissioning Perspective
The Project Team

Part 2: New Building Commissioning
Concept / Programming Phase Objectives
Design Phase Objectives

Construction Phase Objectives
Acceptance Plan Objectives

Part 3: Retro-Commissioning (includes Re-commissioning)
Concept / Programming Phase Objectives

Investigation Phase Objectives

Project Turnover Objectives

Part 4: Total Building Commissioning

What Needs to be Commissioned and How Are These Systems Commissioned?
Testing Adjusting and Balancing and Verification, System by System
Commissioning and the LEED Rating System

Commissioning Guidelines and Benchmarking

Economic Analysis

Commissioning and the Federal Government Building Codes



Live Seminar

Commissioning Tools and Technology
Commissioning Procurement
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LIF, ARXITiEX, CBCP RO 7 +—~ v b, KEMITI—E A, HIARNENS
(CRRREDPRSFIZOWNT
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34T LT professional credit % 8 JR&E X HMENH Y (TRSM), T xd FRGEHEUIZTEA
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=

& ;f

LTt 5%,
Continued employment in building commissioning 4 credits for 3 years
activities
Membership in a professional engineering society 1 credit per year

2 credits per:
- CEU earned (e.g.,1.6 CEU=32 credits)
- College credit hour earned

- 10 non-credit contact hours
-—-[must be submitted for approval)

Continuing education:

building commissioning-related seminars and college
courses

(includes in-house or online seminars)

Professional awards or papers presented and 2 credits each

published re: building commissioning

Offices held in a professional engineering society 1 credit per year
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FUNDAMENTALS OF BUILDING COMMISSIONING (prep: CBCP Certification)
----- Earns 2.0 CEU / 20 PDH

Category: Seminars

Click Here for More Information

Member/Government/Non Profit Price: $1,050.00
Non-Member Price: $1,150.00



BCA

Building Commissioning Association
Ea vy a = T HERGR)
Post Office Box 2016,

Edmonds, WA 98020-9516

Tel: 425/774-6909

Fax: 425/771-9588

Email: info@bcxa.org

Web Address: www.bcxa.org

HH
Building Commissioning Association- Certified Commissioning Professional  (ppt /@ & = £°—)
Bryan Welsh — Certification Chair
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Ehayva=rIHaE, Ea vy a = SRR L, R S HER D DR &
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Valyia=U VRO —F—ThdH NETHRINTWND, K ITMBHEIIZRETH
v . B REPE I LT ongoing strategic planning processik#e RS 518~ 2 = 2) & 1E A L,
MORMBTHED HDBEEOBNAS v 72 F L TWD, B IZILmE TR 2 A PER
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(3) E#HIE (CCP, Certified Commissioning Professional) D% & B
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certification development firm) DFFE D FIZEAFRE L, §RiE7' 77 7 LA HMH LT 5
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2) BAEDAY v B
PEZEITT D ER— B L ENEBE PRI R T 5720 0&K
HHEDEFKTRZT b —EZADHEDKT 251k

Ry va = T EBOMBEEREEICRD RO RT T RARW LTS

2) 7' 77 AoEM(Program attribute)
AEZE -RIE~OZRIL, BHEORND, HLEOBER AR Thond LA
DAy Ta=r P EBEERT DN ZNIET 2DIHITH L Z &
H HRIR Z U (Objective selection criteria)- - - FIRE/2 fi L £ T, AEMIZ T8
BT, BR—BLEHBEMOHIEETHLZ L
T 7% L R D#E(Continuing Excellence): « EH N2 I v a =2 7 DyH
Ok e S (edge) TH D Z &
& 4& B CiEM(Self funding) - - 7’7 7T AOB SR ERAET H 2 &

3) BB
GO F—24 4112 L 5 NPO #i#% TdH 5 Northwest Energy Efficiency
Alliance(t Va8 = % /L F — 2@ E) ORI LV R L7270 77 A TH D
B DFEFE= > L% > |k (professional certification consultant) T %, Knapp &
Associates) DIFE O L LI S H O
BAEDAI vy a=r 77 uf Z— I L TITbNIZHE- A v ¥ B a— KU
Bzl a6 o
RERT, BRER YA Z U FOREDOTIZ, alyva=r s usf F—Ix L
THEMLTHABINZLD
KEOARAV MRBRT 0T T BHAAEN T,
BRERIL, B/ N—TERHNTITOIL, IG5 EZREITo -
BRERIZESNT T v /T AETER
2004 4F 4 A7 0 77 AR BEIZAB S, 2004 4 7 H 0NCEER % SEE

(4) FEED %I (Target Audience)
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Ay va = VEGERIT OSENAFEROWER ZEM L2
ENAA—F—TCEERBED I v v a = TEET oL X —EROTEN L
)

(5) RIS v 7T A

1) 7177 LAOMERK
CCP 7u 7/ 7 AidfiifEoni-era vy a =0 ViRiEE B4 (BCCB, Building
Commissioning Certification Board)® FiZ& %
BCCB X CCPEMAHFT D 5 ADA L N—Inble D
BCCP (X4 #)D B 7 —TInbigiEn 5
70 s 5 NEHIT BCA DA T 4 A&E L TIThNLD
SRR AL P P (3 ST O B BREE RS L BT 5

2) u s T AOBKEMS,
AEt23 15,000m2, 30,000,000$ (35~40 fEM) & 722 3 LA LD, BEFHNHETETO
TaYzl MIBWTa vy a =y an B —a e L5
B UISEEE D BCA BIWME UW(Y ¢ 230 R D FIg o — 2 2T BT
HlERIE 10,000m2, 15,000.000$(18~20 I F TR S D,
aIyva=rrTung A= LTORK 3 EMOME L TORER
RANDHEBEKEIZL > THELEND h—F /a3 v a=27HVAC & »i#liED
BTl < EVRIR) DR

3% L OFEREE
3) FeBR - ZE O AR Y Ar(trade-off)
4 FEH| O T % (building Science) D54 Cx #&Br 3 4F

4 A OISR T % (non-building science) DAL £ 721%
> QAR X
> BETYHRBOEET0 7T METE

BR &5 5 4F+ Cx #%5k 3 4
2 A D IEEGL R T 5207 B 74 BR+C x #5253 4F
ERETE F£7-1% GED 12 4F BR+ Cx #&5r 3 £

7 : BR : Building Related Experience
GED : General Equivalency Diplpma(i& 5 #E #& T3k
4) oAt
ZHUTHEN T FREDOMHAN R STV D
FRED 7 A
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GRIE : Z Zi2W/=» T, NIST 17 47- Larry Ross KOEENENHMEIZ 72> 72,

FRLEE

NEFEaTHLHDOIE, 54FE7HICE—RIORBRP I THONALANLTHY . &K 12 AW
BERiE E VI DIFERRDOB I NV—TDZETHAD)

(6) Hifli®

The Building Commissioning Handbook, Second Edition.

Author: John A. Heinz & Rick Casault

This popular handbook has been revised by the original authors (John A. Heinz and Rick
Casault) to include the most up-to-date information on all aspects of building
commissioning. This 1s your guide to’ Staying on Budget; Improving the Quality of your
Buildings; Meeting your Schedule; Increasing Energy FEfficiency. Chapters outline the
commissioning process from pre-design to occupancy and explain the economics of

commissioning and retrocommissioning.

The Checklist

The Newsletter of the BCA

Vol. 7, Issue 1: April 2004 (133KB)

Vol. 6, Issue 5: September 2003 (43KB)

Vol. 6, Issue 4: July 2003 (169KB)

Vol. 6,

Issue 3: ANNUAL REPORT/May CKlst

2003 (48KB)

Vol. 6,

Issue 2:

April 2003 (24KB)

Vol.

, Issue 1:

Mar 2003 (30KB)

Vol.

. Issue 1:

Issue 1:

Sept 2002 (46KB)
Mar 2002 (1.05mb)

Vol.

6
5
Vol. 4,
4

, Issue 1:

Dec 2001 (924KB)
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Vol. 2, Issue 1: Winter 2000 (289KB)

Vol. 1, Issue 3: Fall 1999 (310KB)

Vol. 1, Issue 2: July 1999 (165KB)

Vol. 1, Issue 1: March 1999 (60KB)

(7) Weiss & £ O%fz

AEl, K53 E PECI Z U T Atlanta (IZB T2 a3 vy a = 7% A RZOREKGHE -
WasteWater fiii% D WL FICHEE 2 4 LI TASRIT O CZoNzon, YHa0aks )
HTEHILSH, WorkingBuildings D Weiss tH£E Th -7z, Aiidd L 512 NCBC k&9 2 H
HIZZ T EChbEbITmEITkonzl bbb, IREZLIREZBEY LB
x5 TERRESL K TN DDLU TIHEET 5,

[ —Weiss]

Dear Dr. Michael L. Weiss:

I was the chief delegate of a visiting group to NCBC 2004 from Japan, when you and your staff kindly took
us to the commissioned Utoy Creek Wastewater Treatment Testing Laboratory and Administration Building
and Southface Building, where we learned a lot about commissioning status rapidly growing connected with
LEED and other US government policy on energy conservation and green building concept.

(GBI EIH T DAL E )

Also, you took the trouble to come up to me during lunch time concerning to international relating activities
of BCA and asked me how you could offer friendly relationships on commissioning activities to Japanese
engineers and/or organizations. | was surprised to know how far the commissioning concept as well as the
business penetrate into US society as a common sense, as long as public works are concerned, to the extent
that you would peer at promoting international relationships in terms of building commissioning. | regret that
I could not attend the BCA dinner meeting on the second evening of NCBC in spite of your invitation.

NCBC KED 7 o FDff L, bE b X7 —7 /L F CTE LE-> T BCA OERREBIEFOFHH &, H
K@%iffTﬁ)ﬂ%ﬁ%/‘@: NI R (DK&%B&% ERBIZWES ) B LHICEGEN = L
F9, Al KEHESICBOWTUIAKEMAZ M2l vy vra = 7oES L BV R ANEL RS
LTMT\Hw:iy/J%/ﬁm%@h I%%H%ﬁﬁbié&f7ifﬁofw5:kmﬁ
WX R U E LT, BIEWWEE WK D BCA OB SICHIETEX 2o =D AT LT,

Japan status on building commissioning is almost ten years behind the USA. However, we have just
established Commissioning Process Guideline for Building Services Systems as SHASE, or Society of
Heating, Air-conditioning and Sanitary Engineers of Japan, Guideline, which includes and is based on the
newest knowledge of ASHRAE and other parties' Guidelines and Manuals from USA and IEA/ECBCS/
Annex40 research program. Top-down approach by the government and public sectors are yet too slow in
Japan but our academic and private sector's approach, or at least recognition among engineers, is rather
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strong.

== y az=r T 5 AAROHRITKE LY 10 F B THETR, ZOEOZESHn-
BAETLS _m\féﬁ&“{rﬂ Ry va = JHEHEEY £ L, FHUZiE ASHRAE FEEHI .
ﬂ%@ﬂﬁ@v:;?w%ﬁﬂﬁ\ Z AT IEAIANNEX40 DWFSENEZFITHE SN D EATE D LTWET,
AARICBWTITBHFER LD h vy X 7 BT Fa—F 3 T . Fa L g Tt T 7
a—F Dl LLEIRET E CoOBIIE E o TV ET,

Viewing future necessities we established Building Services Commissioning Association, or BSCA, as NPO
something like but something unlike BCA. BSCA basically consists of individual memberships and hopefully
supporting members, organizations. Activities will begin in this autumn when government admission will be
given.

T D LEVEE Rk L CTHA X NPO Mk CHHIREN 2 v a =7 e (BSCA) &L
FLENZNEBCAICEITWA E ZALETW WS ZANRH Y £9°, BSCA TIXEAEE DL
THEPESBIZHLHGE L CWET, BUFORAINEY 2 A0 OIEEINEE S TL X 9,

With the gratitude for your kind explanation at the commissioning site together with for your suggestion for
international cooperation, | express deep thanks to you and would like to have any proposal from BCA about
international collaboration. | am viewing to hold Pan Pacific Symposium on Building Commissioning in the
no long future, as | have strong connection with China and other SE Asian HVAC people.

a3 ‘y“/a:‘/ﬁ‘ﬁ%ﬁ‘% MZFT 2 BB D T U2 & EEEE~ OIS 1200 THed TREGH
LEJ Lz, 4% & bNAHTBE 2 THITNTENTT, RITTEST /7f1£thODIPHF¥Hn‘=@
Flebenwaxrsaryrndbh 4o T, 2095 HIT Pan Pacific Symposium on Building
Commissioning Z BAffE L72\ & o Tk 7,

With best regards.

Nobuo Nakahara

Prof. Emeritus, Nagoya University

Nakahara Laboratory, Environmental Syst.-Tech. (NESTEC)
20-48-2, Harusatocho, Chikusaku,

Nagoya 464-0038

Tel: +81-52-759-1638, Fax: +81-52-759-1639

Email: nob_naka@va.starcat.ne.jp

[Weiss—H ]

Dear Dr. Nobuo Nakahara

I was most honored to have been selected to present a project for your tour group during the recent NCBC in
Atlanta, Georgia. We at WorkingBuildings take immense pride in our projects and the value that we bring to
our clients. Commissioning is rapidly becoming the preferred choice for maintaining quality control in high
performance buildings throughout the United States.

S H @ Atlanta 12815 % NCBC Wi SOV T /NN —TD 2 7al e/ N TRAE L L
2 X ICRENE D LI REBICLE R D & T L, vt WorkingBuilding #HiZFix 07 o P =
’F&@%K%k%Tﬁ@KOHTkﬁﬁfﬁ4F%ﬁbf%@iToﬂiyya”yfi%.$
i U CEhER R EVICB W CEdnE e il 2 R O7- O OBk & L CRsIcHEIN S L9
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S TR TWVET,

Having been involved in the development of Commissioning Standards and Market Acceptance programs in
the United States, | can understand many of the challenges which will have to be resolved in the development
of a domestic Japanese program. The goals of commissioning and the value it provides benefits not only
owners, but aid in the reduction of precious natural resources which no individual, company or country can
afford to waste. The Building Commissioning Association (BCA) would welcome the opportunity to share
our collective resources in the development of a program that could benefit those in the domestic Japanese
market as well as those who are serviced by Japanese Commissioning Providers.

KEICBITS a3 ya=m  JEHETSSZAMICET S 0 /T A 0BRICEE L TE KRR
b, ARENO T v 7T AOREBICBWTRRTREZLOF Y LY URHEDL Z LT F3,
a3 vyva=V I OHBELEZNREET AME S X, A—FT—DH TR, Wh7RAEA, Stk
WEEOGRETDHZ LOTERVEEBERAREREOBLZ2ENVIEDL-OOHDTHLHY 5,
BCAIFHAED CEXLEREEZESA, BAENOTHCAARAD I v a = 7T af ¥—pH
—EREZTDHADIOIIENI STl 7 AORBEICHEAET M G2 L2 L ET,

As the market for commissioning expands it will be important to foster a greater understanding of the
commissioning process by all those that it serves. It will also be just as important to a incorporate new
techniques, expanding technologies and lessons learned from resources throughout the world. | am truly
honored that a international cooperation of this important process could be established which would serve our
two markets and have the potential of expanding throughout South East Asia, North America, Europe and the
Pacific Rim countries.

A3 vva= VI PMEETAICOoN T, INERET I IR TOANEN I v g = 7RIk
THLVEEHMEETCHI ENEEIC > TCEFT, RFHIHEIN, R, R0y > —
AL/ ERIEHAT A ENEBEICR->TEET, FATZOELE L7 vt 2ADERRR )13
SEL, BxmEOHBICEMLL, HE T 7 - dbT7 AU g3 — A ONS B KEEED [E & 12K
LCWLS AREMEZ RO L Y I mic4 E R L LS T0ET,

Over the next few weeks the BCA will develop a proposal for your review which will outline our initial intent
for sharing of resources. | welcome further conversations and look forward to expressing these exciting
prospects with you.

b oMM D 9 HIZ BCA 1ZV Y —RADEFICHTIEIOBEE L E->TEIA L Ea—
THEODRELE- CRIEWVERWEST, BRLIXGEAEFIL, ZNHDERKL LLWEZEIZHOWN
TEREZZbLEWEHWES,

Until Such time I remain at your disposal
Most Sincerely,

Michael L. Weiss, PhD ABD
President
WorkingBuildings, LLC
4501 Circle 75 Parkway
Suite B-2200

Atlanta, GA 30339

T (678) 990-8001

C (404) 518-9090

F (678) 990-5399
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NEBB

KBRS R 5 SR (1RGR)

National Environmental Balancing Bureau
8575 Grovemont Circle

Gaithersburg, Maryland 20877

Tel: 301-977-3698 fax: 301-977-9589

Email: miked@nebb.org
URL: www.nebb.org

(1) FEEDOREESR
NEBB (% 1971 41 HVAC BEEDFEHAEIZ L > TR S/ NPO Th 5, NEBB [FEEFE
BIRZE - e A —F— BRAEENHVAC VAT L2 AT HRERELZERL, TRLEH S
AT OMRBERET 2L OICZET 6O TH D,
NEBB (X Tt &L 9 &M O THEO T O OEERME, FIECHARE LR LIRET 5.
ZoMN =2 T, T XA N, IR, RREOM 5EEIT o T D,

K22 LR OREBFHE (TAB)

- PR FHH

7 — 2 — AEBEDEHA

/LT AT A (HVAC, fMPEKkEAETE) oalvra=v7r
NEBB (135 iR & FHEEFHR(I T F A=A ST U T)ENF D,

() BRHIEOERELHWN

NEBBOE LY AT Aa vy a=r7 705 LTI NEBB THISE L7- EICAET 5.,
SHORIEEBMADRTFEFE5THHDOTH D, BADOHBWIIE LV AT AaIyva=y

D7 ik E T A EHT 518D Do & B (supervison) (2B TE OFEH #1244 5 %
DTH D,

VAT AAI v a =y ORMIE, EAVAT AERN, BHINEBICABLTHRESN,
FrouYe s MREATFTLOBELEBVICEET 2L 2HNDLZ2 L THD, BAEDTZD
@ﬁ%ﬁﬁﬁ% Az EicEy, Ed—F—F NEBBIZLVWaIyvva=rrIhky
AT DT H3ICHEEE AT RE TR E B 0 O TENET 5 Z EAMERES D,

GRIE: 222, &b EVWEDaI v a = 7 ORBHEMN R B, miko BCA OEfig L =
T MFEENRE S RS, THEEME TAB 22 L2 X D ICEfiE S, TAB 5 &
Bl L C XM R R BTN S, )

PLEICE Y TReo HIEZE <,

PERFLUEDHERE LR, AV AT AEEOa v a = I DD TR E L1
FRORIAL,
ZO¥EBEIT O BIITER SN D AMOEE R LD T DHE RIKIENEZ Ot EE
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(3) on

T DHENL,

EANVATAEEO I v a = T OO R TikEE FRX &7 L5 AM
SR =R AN RV

NEBB CTE® el E I HE L, Srto HiEA NEBB @ HEEL G8(L, NEBB 73
EDTCEBICABET D MERAT 220X eattd, EATATLDaI vy
a=r T EERL, BETAICHELWERIET S Z &,

BNV AT ADAI ya = ZTEAT H2HE R KON oA FEEE O SR
ELTHRYILDZ L,

SE AR

ZOENVAT haIyya =y IR+l Ehiisng X oicnsd EER-BIK-EMS &9
OFFHER ZET L 92D 0, YD & Z AT HVAC EfkEAREO 2l vy v a=v T
I E->T5, HVAC VAT A2 vy a =27 ORGEE 7= 23 O R O F8FE )N B
SNAEENZMZD Z ENHKD, CIUTIEDFLICE O 5 PR (supervisor) 23 i 529~ 5 Fa

DI

HE L, MBRICEHRTILEND D,

(4) FEREDEREZEAT:
1) S35 ZF:

@

@ & e

B THERAE, ¥ 7 P LEHEEA¥E, WMERMEAZE, TABFFAESLWIE LI AT
LAy vam U TEEEITOITL VT TR EORAREER & Ll
& 12 » A2 H - T operate L 7=#%5R,

PEREICKRT L CHEAEKD 224t & L COFH, EA—F =720 OHEEIR, Sinidzo
LD ZEFS R DO MERARE 0 b DR T

NEBB DHUH D X v N— L LTORLREEFZ R LT D

225+ /K% TAB D NEBB GRAEIC ML E 245 FE D TAB Hlitdsz BH I TR TE 52 L
HIZER @™ TNEBB Procedural Standard for Testing, Adjusting and Balancing of Environmental
System] & [NEBB Procedural Standards for Building System Commissioning] #f&& L.
$£72 NEBB DR T 57 4+ —~ v b & AW o iR L0 B8R R & RB R %
iy B R

S ERBLEML A TCEAL VAT LI vy a =y 7 OEHEEITH BEEE
(administrator, supervisor)l 43 LA L4 LE®EICI VRZET 52 L, TOBMFEIL TR
DERZN =T LEN B D,

2) ﬂﬂ)\i’?ﬂ“?‘é%ﬁi

1. PRREStEVITEM SR T VX A A TEHE L T D,
2. BBV TEHEOMMN AR TS, T XTOELaI v a = VHIAL
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3.

(5) £k

ONTaERETE DT L, Ewﬁpﬁ¥~zyﬁwﬁyhﬁw’%@%%®%
TEOEWZ &, YFEHEETIL FTRICFASORREAT L2 L,
> a 77 LVVy hENTHEEE i*f’A‘/\jt%ﬁ>EI%i0)%u%7ﬁb )
HVAC % & LH E 72 ITGR e BB IC D22 < &b 2 T UL Lo BB (B ) Sk Bk
F720E
> b T LYy b ENT iR (KR D TR S R4 (associates degree) D
FALAEFFD . 22D HVAC FEXEIZEIT 5 TAB £721L BSC 0472 < &b 4L |
DR ER A H 45 Z & (BSC : Building System Construction 7>?)
F7T
> ¢ Dl b 4L D TABBSC F 7o idak stk & \HVAC FE3EIZH5 17 5 TAB
FEBSC oA &b AEL LOBERBREAT L L
EJ el
> d. HVAC BB (77 Loy b SN BEWHIEZZ O TRYY) 4 4LLE,
TAB #8852 42LA . HVAC EEEIZISI1T % TAB £ 7213 BSC DEERER 4 L1 L
AR 10 EU L0 FEFRRE A5 L
IEBEFE L, MU SGE G B e e E % 8 U C V> D (good standing)NEBB FRAESR VM {5
i D24 D Fa 44 B4 (designated  candidate supervisor) T 0 | [RIBFICL B 72
NEBB TAB D% 7tiki 2 B ICHIE LWERK O H 5T X C oA ICE AT
B7gvy, % LT TAB FitilRIC (R Cld e W) AT 20BN H 5,
SN EHL I LT ALY ZT A aI vy a = ZOBERMA L E)ICET S
HFIZOWTHEY R EL VAT Aalyva =y VTRBRICAK T2 LIk - T
RERFR BN,

YL EICHEN T,

ECH

TAB ZE5iiER, FHEER (TAB HBRAKIILADRIIRSEtED L 5> Th b, TABDE
ke L RBRIC W TIE AR — L 2— D Test & Baklance D~=2—JITFELY)

Ay a=rIRB (BT AT A vy g =2 73BT NEBB TS LS Y
AT LA yva=yTEIF—ThR ELFEI-BHAESND)

TR

GERE DT

IZHOWTRIE SN TN D,
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(5) HE®

List Price Discounted Price $ NEBB Member Price $|

Procedural Standards for TAB

. $70 $53 $35
Environmental Systems
Environmental Systems
$160 $120 $80
Technology
TAB Manual for Technicians $110 $85 $55
Instructor's Guide to TAB Manual
o N/A N/A $60
for Technicians
Testing, Adjusting and Balancing
. $750 $650 $550
Study Course [for Supervisors]
Testing, Adjusting and Balancing
- N/A N/A $195
Study Course for Technicians
McGraw Hill HVAC TAB Manual $100 $75 $50
TAB Report Software 2001
N/A N/A $1000
Standalone
TAB Report Software 2001
] N/A N/A $1000
Client/Server
TAB Report Software 2001
N/A N/A $500
Standalone Upgrade
TAB Report Software 2001
) N/A N/A $500
Client/Server Upgrade
TAB Report Software 2001
i N/A N/A $1500
Standalone and Client/Server
TAB Report Tab Report Forms
N/A N/A $60
(complete set)
TAB Report Forms by pad $80 $60 Call
Computer Paper (box of 1000
$80 $60 $35

sheets)
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Procedural Standards for the

Measurement and Assessment

of Sound and Vibration

Sound and Vibration Design

Analysis

Study Course for Measuring

Sound and Vibration

Procedural Standards for

Certified Testing of Cleanrooms

Study Course for Certified

Testing of Cleanrooms

Procedural Standards for

Building Systems
Commissioning

Building Systems
Commissioning Forms on

CD-ROM
NEBB Decal

Tri-Fold Engineering Resource
Cards (set of 100)

$80

$80

$350

$100

$400

$100

N/A

N/A

$35

21

$60

$60

$375

$75

$375

$75

N/A

N/A

$35

$40

$40

$250

$50

$350

$50

$295

$2

$25



University of Wisconsin

Certification Training for Accredited Commissioning Process Manager, Authority Professionals,
Technical Support Provider, Provider

Related Course: The Commissioning Process for Delivering Quality Constructed Projects

Building Systems and Construction

Engineering Professional Development (EPD)

432 N. Lake St., Madison, WI 563706 USA

Tel: 800-462-0876

Fax: 608-263-3160

Emalil’ custserv@epd.engr. wisc.edu

URL: epdwww.engr.wisc.edu/action.lasso

FER AR
University of Wisconsin Certification Programs on the Commissioning Process
Charles E. Dorgan, Ph.D, PFE.

Q) alyva=rrruesIu
U4 AT RITEE e HANEP#E 7 v 7 Z L (Engineering Professional Development) %

AL TH Y ZoH |2 Building Systems and Construction @ FFEd U A b DR THRYIO kL Z =
Wik _5aIyva=VRGET e 77 e alyva = JICEHT5a—ATH D,

Building Systems and Construction

The Commissioning Process for Building Assemblies and Systems, directed by Dorgan

The Commissioning Process for Delivering Quality Constructed Projects, directed by Dorgan

Effective Construction Contract and Field Administration

Fundamentals of Lighting Efficiency

Fundamentals of Lighting Efficiency

Fundamentals of Lighting Efficiency

Low Slope Roofing Systems-Built-up, Single Ply, Metal and Polyurethane Foam Roofs

Masonry Design and Construction--How to Avoid and Solve Masonry Problems

Preventing and Detecting Deficiencies in Design and Construction Documents

Preventing and Detecting Deficiencies in Design and Construction Documents

Preventing and Detecting Deficiencies in Design and Construction Documents

Preventing and Solving Moisture-Related Problems in Buildings

Principles and Practices of Construction Project Scheduling

Principles and Practices of Construction Project Scheduling

Principles and Practices of Estimating for Construction and Design

Structural Design of Masonry Systems

Tools and Techniques for Effective Construction Project Management

Tools and Techniques for Effective Construction Project Management

Waterproofing and Moisture Control

VARV URF(YT 4V V) T 2003 FFlZayva =77 at A0 OGE - 7%
E 71 77 I (certification and accreditation recognition program) z Bi#s L7=, BHWIX, =3I v 3
=y 7 Tu AR FATT DI oo TRIEFTREZR L~V ORI &R A T2k 5 2 & TH D,
2004 4E 3 A £ TITH 120 ADIGEENZH LT-, KFETINE TIC5 ARMOEFH 22 H K72
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BE LA BT LHE I — 22K ITZADRKI 600 A THD, ZHETDODEZAH, aIv
9= 7 TR AFETOR L RDBFEL/L12ODOT X TOEMEZTET L7ZAD 16 ATH
B 1ENZ 33 AN accredited Qualified Commissioning Provider & L COE: %252 T L7-,

(2) B#kOEE
L7077 ATIEHLLT O 4 FEEO G 26 E L,
- (CXM)*M: Certification for Accredited Commissioning Process Manager
@EaIvva=rr et Avx—T v <BEMERILBREE B > 585E)
EXT RADBH LI CXAP E72id CAP(F v » 7 L&) & AT,
. (CxAP)SM, (CAP)SM: Certification for Accredited Commissioning Process Authority Professional
REaAIvva= A=V VT 4—7 a7 xyati, BENERIEEEREERGE
FEXH  RADH LT, CM 1T,
- (CXTS)™, (CTS)*™: Certification for Accredited Commissioning Process Technical Support
Provider GRIE = X v ¥ a = 7 7w AFAM SR 7 v A ¥ — <GRIEMEREMRGEE TR EL T =
B RAE>)
EFBEFH RAOHEIC CXTS £IXCTS & &,
- (QCxP)*M, (QCP)*M: Accredited Qualified Commissioning Process Provider
BEaIvva=rrrokv AT g X — < BEMERGERTE >)
EFBEH  RAOHEIC QCP F£7/1E QCxP %17,
INHORFE, RBET BT T ALY 4 AT VU RB(YT 4 Y V) LRREHANT I EE
(EPD)IC L » CHEEEHIND,

() BEDOHEK
B OFRFE-FBET 7 7 T MILLT D L 9 ITENE DML D& H& (independent source) % $2
272D STz,

1. AL RBRICHBLa vy a=r 77 at X(CxP)DFETAET L TRNICEL =
EOWkDaI vy v a = 74— U7 ¢ —(Commissioning Authorities, CxAs, :HER
AEEATE). BID CXAP 35 LIE4 9 5720

2. ko Hx 7D/I7%@t@@:://a%/77mtx§#%vz D RAN-F
ZhHz BwECaIva=r I at A(CKkP) &2 FEIT L TRINCEN =&, BIH CXM
Ze D72

3. FEXWCalyrva=r I 7 akvACKRPIIBMT N, ZnE ) —RFT5H5CxATHL 1
T LDy —The, LnLaIvra=rr 7ok R&HMhcEL 29I
EEREEZFHCDHH, BIH CXTS kB4 5729

4, AIvyva=r I 7aRAIONWTORERMBERT LN 2 U o7 ay=7 M
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BOWTERICAI vy a = JlEz I T T DR OEN S T2E T L TH L KED
Wik a2t 5, BFEHREEZK A, EELTaIvyva=r 77 20RBRICAEHK
L 7= (3B RE R GEH A7 (Qualified Commissioning Process Provider, QCP) & L Tt &
o,
(4) BB
a3y va=rrrak ANER L?’éﬁ B SN TE X, GamEREy, &7 nd=
7 b BE-Ta A0YE, FiATRRE L, U — BN mXAF =T e s N THA
V&»H%EgmﬁME::Ti§ HEFVED & & @ Design-Build DA A —TTH A D),
ESCO m ¥ =7 ~, ZDOMod - %%7 2yl MZBWTC, A—F—07av=7 M
EERE, REPBREL T 7 FEFICEEICERT 200 L LTRITESIND L) IctE
THZEWEHD, aI v a=mr TORTOLEODOHA RTA 3K >0dbsThEL, 20
PORE7 1 777 1% ASHRAE/NIBS Guideline 0 [IZHE L 56D T, 67wy =2 FOIKRE D H
LENLEFR- T Y2l NDOTA T A I NVCELERRAI v a =TT u Rk RE
IZEL eI E & BN DRI EFE 2 N2 TV D,
ZXUIZIE ASHRAE Guideline 1-1996 & BCA D7 @ (attribute) D A Y EA: O K 5y & E e,
;ﬂ%@muﬁ% AT D 72 DIt best practice & — B 7R @R AR AL ETH D, 3l
DFFEILATIL S [F] Lﬁ?ﬁﬁmﬁ'ﬁﬁ‘%ﬂéo WEEOFERIIaI vy v a = S e RADETLFIC
BII2EBIHTHIERTHD, HTMZDHIC, EHERBROMENADIZDIZIT, BEEM LR
BRICEHET D 4D FIC, PEREMAER T (Qualified Commissioning Process Provider, QCP) D3 E
WRIHTE %,

(5) FRFEDIRA L H# ]
BT Z OFBRETE DN R & BB B OSE T 72 b NS RBREE 2 L LT EPD
RESINTHKERO 2 —RTHEE LTI EORFETH DL, ThEaIvyra=rr kR
%@%@@%@ TRV TIE BRI 2 B Y DB 2 A EATT D RES) - B Ak - B A
RAEL ST D Z L 2 BEWT 5D TR,
Q%Pmﬁéﬁﬁfét@@gﬁ%ﬁifét TIIREBOGNNERL SN, FTieOZnE
DFFEE ﬂLTAﬁ%ﬁmﬁwﬁh%ﬁxéioibfwé HIH EPD 205
1. CxAP ZI- L, TOREME LRV LERICK L TEalfEL 72 6T FOHKRLE TH
Al
2. CXMBEREZAFT-H 1L, DRI CxP B 2 2R T& % CxAP 2 HisE L T, HH D E T2
HEEO7ay 27 NeEBUMBT 22N TE, $halivyvva=yr7akAR
DOEEAFLE - T r B AZONWTHREEREREHT 55 TH D,
3. CXTS OBFEZG-HIL, 2 via=r7Fukt A& L T CxAP X CXM (2L -
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ThR—Enhnwaslyra=yr7av 2g0iieras vy a = 70EBEICH
WCIRWEIFH DR ZIT 9. ZHUTIIBIZIXEL T O L 9 e Z L 25N 2B IZIRE
(ERY A RAAN
O /MHEOTeY 2 b, ENOTRY 27 F, ZRAFXF—aTIva =IO
IuYes MIBIFAEL AR v g = FEBEILCXP OAE R R A E
17925 Z LD3AlHE,

@ CXAP B\ I CXM D HRHWEBF & LTE<,
@ ZIvva=rI7uvAHOY—LRY T by =T iRt S,
@ faIvia=yr7ubvAOR T EHYT S, HlzT
(7)) HerErERERER
() iz
(7) Hi L.
(=) CM

() F=v 7 U R MERK
() Bl OReR
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> > > >Dear Prof. Dorgan:

>>>>

> > > >0n January last year in Chicago Japanese members had a lecture on Commissioning process from
you, you will remember. | was the leader of the group at that time. Thanks again for your kindness.

> > > >Also | participated in NCBC meeting in Atlanta last month and attended the panel discussion on
Certification program for commissioning provider, which was very informative and interesting.

>>>>

> > > >After coming back to Japan | am compiling information on commissioning certification of various,
actually five, organizations in order to introduce to Japanese society and further to prepare for establishing
certification program in Japan in the future.

WEAE 1 H1Z ASHRAE KEDESS I TBEWL L7 Fy—%51F . /-8B T 5% TNCBC
RBCHFE L Calyra=ry 77 ang X —OGECET L S%VT 4 Ah v g SICERL
FEFICHBEE BE Lz, IREBEHRIEHZ L COE T2, B ARDREROERHFEHIEIC 6 R
T oDT, SRIONEZ AARTHI LIz E BT,

>>>>

> > > >| read your paper included in CDROM proceedings as well as UW's website but | could not find
applicant's requirements on academic degree and carrier of practical experience on commissioning and
others, contrary to other four associations. Your certification program is really unique and I would like to
know more into details, especially the requirements mentioned above. The homepage says you can send
electronic brochure by e-mail, | imagine, so would you be kind enough to send it to me?

JED CDROM 1T HNT-LEE L T 4 RAa YV U RFED T =T A &G E LT, 1D
FUATIZTEEMR SN TN D, BRRIGEE OFRE L EEFIGT 282 BT 2 N TEEEA
TLV, B0 0 /T AMIBEIL2=—7 THhHDOT, EIZERDZ EHLEDTEVFEL
<HNY TonEWET, BERZBED < ESEENTT,

>>>>
> > > >As | have recently applied the government for establishing NPO on commissioning development,
any information available is welcome.

>>>>

> > > >With best regards.

> > > >Nobuo Nakahara

> > > >Prof. Emeritus, Nagoya University

> > > >Nakahara Laboratory, Environmental Syst.-Tech. (NESTEC)

> > > >20-48-2, Harusatocho, Chikusaku,

> > > >Nagoya 464-0038

> > > >Tel: +81-52-759-1638, Fax: +81-52-759-1639

> > > >Email: nob_naka@va.starcat.ne.jp

>>>>URL: http://www2.starcat.ne.jp/~nob_naka/

>>>
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> > > Prof. Nakahara:

> > > Attached is some information on the program. There are a rather large number of additional forms for
each of the Certifications and the one Accreditation. Hope this helps. | did see you at NCBC, but did not
have a chance to really discuss your development of the program in Japan. | think my son Chad Dorgan did
talk to you for a short period at the Wednesday luncheon.

707 T LDEROBONEIRM LET, 3 ODFRIEE 1 OB T T T ADEDEBDITKL
THo oA E SN O ET, TR DZ LA E T,

>>>

> > > Charles E. Dorgan, PE, PhD, CxAP
> > > Professor Emeritus

> > > Department of Engineering Professional Development
>>>432 N. Lake Street

> > > University of Wisconsin - Madison
> >>53706-1415

>>>

> > > PH: 608 2620692 or 800 4620876
> > > e-mail: cedorgan@wisc.edu

> > > web: http://fedpweb.engr.wisc.edu

> > > personal: http://cedorgan.com

> > > and http://f-w.com

[ I ]

> >Dear Prof. Dorgan:

>>

> >Thank you for your kindly providing detailed materials on commissioning certification program at the
University of Wisconsin. And yet, | cannot find educational requirements on academic point of view, such
as to have technical engineering degree from 4 years of university, etc., which may correspond to
requirements 8., though I can understand that certifying professional practice is of ultimate importance.

T 7 ANEBED WD TEH LETH, RIED @ FHIRFO LMY & oz L9 2)F %
e RHEEE A, 20 ZHUTEMOR 8 HIZ Y2200 EBWET, Zia, FMIEGEORE
DO THEETH D Z LITHD F3 035,

>>

> >| would be glad if you send it again.

>>

> >|t was very lucky for me that | could talk with your son, Dr. Chad Dorgan, even for a short time. He and
Dr. Weiss offered me to continue contacts between BCA and Japanese relating organizations as responsible
persons for BCA.

>>

> >Thank you again in advance.

>>

> >Best regards.

> >Nobuo Nakahara
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> Versus our diploma programs, Professional Development Degree, and our > Masters of Science in
Professional Practice, we do not require a specific educational requirement for our certification programs.
This is based upon the concept that these are not architectural or building engineering science certifications.

Many of those receiving the CxTS are technicians and may have a wide range of education and training
backgrounds.

>

> The educational requirement has been under review for the last several years, but as of now it has not
changed. We are also in the process of certifying school facilities maintenance operators for a couple of
states

> (however, it may never come to agreement on how to provide the training requirements and examination
(the requirement is to have an ISO approved certification). We did not select 1ISO for the CxP program
because we did not believe there was a sufficiently large group with knowledge to develop the examination
completely separately from those doing the education. This will change in the future.

KEZDZLH|JE Tdh B Professional Development Degree(TREEBH F AN IZ %) L T, Fex & Master of
Science in Professional Practice(BL[SE%5E L) CITRAE 7 0 7 7 MIFEDHBEEH 2T L FH A,
FhiE, Z ZH bl i@ %QRJ@T;{I%O)HLHIEVC ifé\b\k = O idiklcdH B 7535/6‘/;40 CXTS %%LTZ)%
< DOZHFEEIZHIEE TH Y ZOHE IO s FAEFHIZIAN > O ET,
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HFh, Dbz E —ODIMND = DEREFR R AL — X —OBGEEHED TV FE T,

IRU 72 Al &3l 2 E O L S ITET DIC oW IR L TERAS B L EH A EEC
1L 1SO DR L AL A FFHOZ L2 o TWEF), CxP 71 /T AZxh L TidFk 2 13 1ISO % i
VFEHATLE, ZORBITHEETLH2H LI3%L8c, BBREE) A ER TX 5 +072 AED
TN—TNEDLIIEZ RS TT, L L ZIUEEERIEEDSTLE D,

GRIE : BETH LN Z ZITE D IS0 &i3%5r, REEHMIIEE 7 v —7 LR BIER 7 NV — 7%
THETRETH D, Lo Lo HETIIRVW N EEDbNS, )

[(P— F—  #f%]
Dear Prof. Dorgan:

I have understood your philosophy of professional certification for commissioning authority. It is really
difficult matter to decide, especially for managing director of commissioning authorities, the educational as
well as practical requirements not merely for certification purpose but also for managing purpose of real
large project even in case of

HVAC-focussed commissioning. In the name of commissioning authority, engineers with many levels of
knowledge and experience exist in the same kind of names, which must be the reason why various
definition of certification programs have been proposed in the US.

Thank you very much for providing variable information to me. I will study further which would fit to
Japanese situation.

va=y A=Y VT 4 =T D E T OEMREREDS AT OW TR L E LT,
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Best regards.
Nobuo Nakahara

[ =72 s — ]

Professor Nakahara:

It is not unusual for the owner to require the commissioning authority to be or have on staff a registered
engineer or architect, plus specify that they have experience and knowledge of either a specific discipline
or building type. We almost always encounter this with hospitals, research laboratories, clean rooms and
sports arenas. We also see this for fire and life safety, air-conditioning, roofing, control systems,
communications,etc. Sometimes the owner must waive some requirements, since no CxA (Commissioning
Authority) has the full background experience and qualifications. | think this is the method owners should
use. We certify that the person understands the commissioning process and has demonstrated that they have
implemented on at least two projects. The owner can then add additional requirements to insure the CxA
has knowledge of design, codes, and standards that are key to the success of the project. Like maintenance
or refrigeration. We have encountered a requirement to understand refrigerated warehouse design on a low
temperature refrigerated warehouse.

A —F—=NaIvva=r I A=V VT —ICAKX 7 L U TREZFOHIE ik E o &
*5*mzfﬁﬁwﬁm%@%@%*owf@ﬁﬁ%%o EHEERTHI LI TIIAY £
Ao e ARIEAT, 7 U — 2 b— A K ONA R — Y hgk /e & TIdsh EEiz Z g %L‘iﬁ“ Fi.
EAAEA - ZE AR - S AT A - BEFE AKX L THEERTT, D 5%ES “%%%k@
BEETHEIR CXA(Z vy a=u 23—V )T NEELRRWL S . BRI A—TF—
FTOIREFEEERQIERY FHA, FADOEZ TIEENNA—F —OWMB & FIETT, Fxlx
3iy73:Vﬁ@%%ﬁWtdﬁ<&%2#®fu917F%%ﬁbt:&f &Ltk%%
AELET, A—T— X IS IR B, W Ta%it VB - RS TV =7 Fopkhn i
HOFEL A BB R CXA I L TR S = if%i# BSFEDRHEENEIDLH Y 9,
Hx OERBCIIERAHBEORG 2B T 5 b 28l Leflichb @@ LE L,

| think that the commissioning process certification is required to prevent "just" having another expert, but
someone who can bring a quality process into the delivery of constructed projects. That always reduces
costs, enhances owner delivered requirements (including users and occupants), and brings quality delivery
to the process. If we do not accomplish these goals, then the commissioning process is not the right process.

The problem today is that we have lots of experts trained and knowledgeable of engineering, architect,
project management, and construction management. However, they seldom have the capabilities to
improve the delivery process without adding cost. This does not need to be the situation. We can implement
the same quality principles into construction delivery, as the best in agriculture, manufacturing, process,
civil projects, business, and education (which has only a few practioners, | am always amazed that we have
professors that teach gquality, but do not practice in their own class and research projects).
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Maybe this will give you some more thoughts that address your educational requirements. It is interesting
to note that most of the other groups giving certifications have placed a degree or high school diploma
requirement, plus a number of years of experience. They are essentially certifying based upon engineering
or other qualifications, versus being able to effectively implement the commissioning process. This will fail,
in that they assume anyone can implement the commissioning process if experienced. | have never seen
this work and have lots of case where it failed.

RO IO LFEFHICEFORDDIBEEMHICH LTELDEZ 2L TTLEH, HRA
5L, ZORGEE G Z TV AMOFEKEOIE LI, AL L D EROFEZEIITINZ TE L DI
BORBREZRO CVET, FHITEMICaI vy vra = THBREFIT TN ES I DKL
T AREMICHMRNZ DM OERKICESWCERREL TS DT, Ik, BRI 2 HEiET
HbaI vy a o U IR EFIITCEDLERELTCNDELEEIZLRDOTHELAINLRWVWTL E I,

NN EFAT o DERIEZ ENBRVL, BEL ORI ZRTEE LI,
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Dear Prof. Dorgan:

Your explanation is very persuasive, which shows your deep consideration and experiences for many years
on what commissioning is and who should take responsible for implementing, organizing and managing
commissioning team with wide range of levels corresponding complexity of construction projects. | have
studied quite a lot.

EHOZTHINIIEFICEENRH Y a3 a = e, HERFOET, Mk ba A L.
HE TV 27 POBMESICRGE L TEDJEWEN SR b3 via = I F— AOEME 4T
NRENPENV)FICEHTLETORNEL LR L 25 A £97,

Still, Japanese situation is different from the US, as you may know through several meetings with Japanese
experts belonging to various sectors such as general contractors, sub-contractors, designers of building
services systems and educators as well as researchers. Big differences exist especially in that we have no
TAB contractors, that packaged general contractors of design-build as well as testing and commissioning?
capability as they say. Such a complete contractors never exists, though individuals believe they have done
so, but actually in quite a limited scope. They can never commission all through the construction process
from program phase to post-acceptance phase. Also, the difference of certification system of architect &
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engineer contributes a lot on quality assurance itself of mechanical and
electrical engineers, in which we have advantageous side as well as disadvantageous side compared with
other countries.

LS RBHEAROFFITAEE LD L1, EFLHADOBRa O T 3y REHEER
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I think | must be responsible how to define commissioning authority and establish the commisioning
process as well as certification program, in the situation that such a strong back-up force as in the US as
DOE, LEED, ASHRAE, NIBS and so on do not exist in Japan yet. However it is the "must™ process to be
taken seeing that how much energy is consumed in vain, how poor environment people should endure due
to poor construction process and poor quality assurance process and how owners do not how about it and
only pressurise initial cost reduction and suffer later.

FAE. KEICET D DOE, LEED, ASHRAE, NIBS @ & 9 edfifi7e o S v g =0 ZHEDOS 5.0
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Give me advice at any time if you would remind of.
Thank you very much for your sincere advice and discussion. | intend to introduce this exchange of opinion
to members of SHASE commissioning committee and other parties.

Best regards.

Nobuo Nakahara
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