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C o m m i s s i o n i n g  D o c u m e n t a t i o n  

         LEARNING  OBJECTIVES


T h e  C o n c e p t  o f  t h e  C o m m i s s i o n i n g  P r o c e s s

C o s t s  a n d  B e n e f i t s  o f  C o m m i s s i o n i n g  

G e n e r a l  C o n t r a c t o r  &  L E E D  C o m m i s s i o n i n g  :  C o n t r a c t o r ’ s  R o l e



4THE COMMISSIONING PROCESS

 T h e  c o m m i s s i o n i n g  p r o c e s s  i s  t h e  i n t e g r a t e d  

a p p l i c a t i o n  o f  a  s e t  o f  e n g i n e e r i n g  t e c h n i q u e s  

a n d  p r o c e d u r e s  t o  c h e c k ,  i n s p e c t ,  a n d  t e s t  e v e r y  

o p e r a t i o n a l  c o m p o n e n t  o f  t h e  p r o j e c t — f r o m  

i n d i v i d u a l  f u n c t i o n s  s u c h  a s  i n s t r u m e n t s  a n d  

e q u i p m e n t ,  u p  t o  m o r e  c o m p l e x  e n t i t i e s  s u c h  a s  

s u b s y s t e m s  a n d  s y s t e m s .

C o m m i s s i o n i n g  P r o c e s s :  a  q u a l i t y  f o c u s e d  

p r o c e s s  f o r  e n h a n c i n g  t h e  d e l i v e r y  o f  a  p r o j e c t .

To support the design, construction, and eventual operation of a project 

that meets the owner’s project requirements for energy, water, indoor 

environmental quality, and durability.

I N T E N T

5LEED EA PREREQUISITE 

FUNDAMENTAL COMMISSIONING 

& VERIFICATION

R E Q U I R M E N T S
Implement or have a contract in place to implement the following fundamental 

best practice commissioning procedures

 Document the Owner’s Project Requirements (OPR) and the basis of 

design documentation.

 Incorporate commissioning requirements into the construction documents.

 Develop and utilize a commissioning plan.

 Verify installation, functional performance, training, and operating and 

maintenance documentation.

 Complete a commissioning report.

To further support the design, construction, and eventual operation of a project that meets the owner’s 

project requirements for energy, water, indoor environmental quality, and durability.

I N T E N T

6
LEED EA CREDIT: POSSIBLE 6 POINTS


ENHANCED COMMISSIONING

R E Q U I R M E N T S

In addition to the Fundamental Building Commissioning prerequisite, implement or have a contract in 

place to implement the following additional commissioning tasks:

A commissioning authority independent of the design team shall conduct a review of the 

design prior to the construction documents phase.

An independent commissioning authority shall conduct a review of the construction documents 

near completion of the construction document development and prior to issuing the contract 

documents for construction.

An independent commissioning authority shall review the contractor submittals relative to 

systems being commissioned.

Provide the owner with a single manual that contains the information required for re-commissioning 

building systems.

Have a contract in place to review building operation with O&M staff, including a plan for resolution 

of outstanding commissioning-related issues within one year after construction completion date
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COMMISSIONING DOCUMENTATION

D e s i g n  I n t e n t  D o c u m e n t

 S p e c i f i c a t i o n s

C o m m i s s i o n i n g  P l a n

 B a s i s  o f  D e s i g n

S t a r t - u p  Ve r i f i c a t i o n

F u n c t i o n a l  Te s t  P l a n s

O & M / T r a i n i n g  I n f o
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DESIGN INTENT

 C r i t i c a l  t o  a  s u c c e s s f u l  C o m m i s s i o n i n g  

P r o c e s s

 C o n v e y s  t h e  o w n e r ’ s  “ b i g - p i c t u r e ”  n e e d s

 D e f i n e s  b e n c h m a r k  f o r  d e t e r m i n i n g  

s u c c e s s

 U t i l i z e d  a n d  u p d a t e d  b y  C o m m i s s i o n i n g  

t e a m  t h r o u g h o u t  t h e  C x  P r o c e s s

L i v i n g  D o c u m e n t

9SAMPLE DESIGN INTENT 

CONTENT

 P r o j e c t  g o a l s  a n d  d e s i g n  g o a l s :  O v e r a l l  L E E D ™  

R a t i n g

 E n v e l o p e  U - v a l u e s 


 C h i l l e r  k W/ t o n 


 A n n u a l  E n e r g y  U s e  G o a l

 O p e r a t i o n  p l a n  &  m a i n t e n a n c e  r e q u i r e m e n t s

 M e a s u r a b l e  p e r f o r m a n c e  c r i t e r i a :  A p p l i c a b l e  

c o d e s  a n d  s t a n d a r d s ,  G e n e r a l  e f f i c i e n c y ,  E n e r g y  

g o a l s ,  To l e r a n c e s  o f  t h e  I E Q  o b j e c t i v e s

 Ty p e s  o f  t e n a n t s ,  o c c u p a n c y  r e q ’ s ,  o p e r a t i n g  

s c h e d u l e

 I E Q  c r i t e r i a :  s p a c e  t e m p e r a t u r e ,  r e l a t i v e  h u m i d i t y ,  

i n d o o r  a i r  q u a l i t y ,  n o i s e  l e v e l ,  a n d  i l l u m i n a t i o n  l e v e l
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COMMISSIONING DOCUMENTATION

D e s i g n  I n t e n t  D o c u m e n t

 S p e c i f i c a t i o n s

C o m m i s s i o n i n g  P l a n

 B a s i s  o f  D e s i g n

S t a r t - u p  Ve r i f i c a t i o n

F u n c t i o n a l  Te s t  P l a n s

O & M / T r a i n i n g  I n f o

11BASIS OF DESIGN
 R e q u i r e d  i n p u t  f r o m  D e s i g n  E n g i n e e r s  

i n t o  t h e  C o m m i s s i o n i n g  P r o c e s s

 C o m p l e t e d  p r i o r  t o  t h e  e n d  o f  

C o n s t r u c t i o n  D o c s

 D o c u m e n t s  e n g i n e e r i n g  d e t a i l e d  

a s s u m p t i o n s

 U s e d  t o  c o m p l e t e  d e s i g n  r e v i e w s ,  

s u b m i t t a l  r e v i e w s ,  a n d  w r i t e  f u n c t i o n a l  

t e s t s  

 U t i l i z e d  a n d  u p d a t e d  b y  C o m m i s s i o n i n g  

t e a m  t h r o u g h o u t  t h e  C x  P r o c e s s

12

SAMPLE BASIS OF DESIGN CONTENT
 H t g  &  C l g  l o a d s  &  d e s i g n  a s s u m p t i o n s

 E n g i n e e r i n g  c a l c s  ( i . e .  p i p i n g  s i z i n g ,  d u c t  

s t a t i c ,  d u c t  s i z i n g ,  p u m p  h e a d ,  d i v e r s i t y  f a c t o r s )

 O u t d o o r  w e a t h e r  c o n d i t i o n s  

 G e n e r a l  v e n t i l a t i o n  s t r a t e g i e s  &  r e q u i r e m e n t s

 F i l t r a t i o n  r e q u i r e m e n t s

 C o n t r o l  s y s t e m  p o i n t  l i s t

 S y s t e m  a n d  c o n t r o l  r e q u i r e m e n t s  &  

m a i n t e n a n c e  p e r s o n n e l  c a p a b i l i t i e s
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COMMISSIONING DOCUMENTATION

D e s i g n  I n t e n t  D o c u m e n t

 S p e c i f i c a t i o n s

C o m m i s s i o n i n g  P l a n

 B a s i s  o f  D e s i g n

S t a r t - u p  Ve r i f i c a t i o n

F u n c t i o n a l  Te s t  P l a n s

O & M / T r a i n i n g  I n f o
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COMMISSIONING PLAN
 P l a i n  l a n g u a g e  d o c u m e n t  t h a t  d e s c r i b e s  t h e  

C o m m i s s i o n i n g  P r o c e s s

 O w n e r 


 D e s i g n  P r o f e s s i o n a l s 


 C o n t r a c t o r s  


 C o m m i s s i o n i n g  P r o v i d e r

 P r o v i d e s  s a m p l e  f o r m s  u s e d  d u r i n g  d e s i g n  a n d  

c o n s t r u c t i o n  f o r  c o m m i s s i o n i n g

 I n c l u d e s  r e s p o n s i b i l i t y  m a t r i c e s  s h o w i n g  e a c h  

m e m b e r ’ s  i n v o l v e m e n t
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SAMPLE COMMISSIONING PLAN
Table of Contents 

1.  Introduction......................................................................................................................... 1 

2.    Construction/Cx Team Data  (primary parties) ................................................................... 3 

3.  Roles and Responsibilities .................................................................................................. 5 

4.  Commissioning Process ...................................................................................................... 8 

4.1 Overall Coordinating of the Commissioning Work During Design ............................... 8 

4.2 Develop Design Intent Document................................................................................. 10 

4.3 Develop Commissioning Specifications for 100% CDs............................................... 13 

4.4 Commissioning Scoping Meeting................................................................................. 14 

4.5 Miscellaneous Management Protocols ......................................................................... 14 

4.6 Contractor Submittals of Commissioned Equipment ................................................... 15 

4.5 Installation Checklists, Tests and Startup ..................................................................... 15 

4.7 Functional Performance Testing ................................................................................... 16 

4.8 O&M Manuals .............................................................................................................. 16 

4.9 Training of Owner Personnel........................................................................................ 16 

4.10 Warranty Period and Near-warranty End Review ........................................................ 17 

5.  Written Work Products ..................................................................................................... 18 

6. Schedule................................................................................................................................ 20 

APPENDIX 1. Design Intent Document Sample Outline and Section ..................................... 22 

APPENDIX 2: Flow Charts and Submittal Maps...................................................................... 23 

APPENDIX 3: Construction Phase Commissioning Forms...................................................... 28 
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COMMISSIONING DOCUMENTATION

D e s i g n  I n t e n t  D o c u m e n t

 S p e c i f i c a t i o n s

C o m m i s s i o n i n g  P l a n

 B a s i s  o f  D e s i g n

S t a r t - u p  Ve r i f i c a t i o n

F u n c t i o n a l  Te s t  P l a n s

O & M / T r a i n i n g  I n f o

17CX SPECIFICATIONS
 P r o v i d e  c o n t r a c t o r ’ s  r e s p o n s i b i l i t i e s  f o r  C o m m i s s i o n i n g

 A d d i t i o n a l  S e c t i o n s  m a y  b e  n e e d e d  f o r  m o r e  d e t a i l e d  

i n f o r m a t i o n
 0 1 8 1 1 :  M e c h a n i c a l  S y s t e m s 


 0 1 8 1 2 :  E l e c t r i c a l  S y s t e m s

 I n t e g r a t e  w i t h  o t h e r  s p e c i f i c a t i o n s

 R e q u i r e s  c o o r d i n a t i o n

 S c h e d u l i n g 


 C l o s e o u t 


 O & M  D a t a 


 T r a i n i n g

 S p e c i f i c a t i o n  w r i t e r 


 C o m m i s s i o n i n g  p r o v i d e r 


  D e s i g n  P r o f e s s i o n a l s

 D i v i s i o n  1 ,  S e c t i o n  0 1 8 1 0  i s  C o m m i s s i o n i n g  R e q u i r e m e n t s

18

COMMISSIONING DOCUMENTATION

D e s i g n  I n t e n t  D o c u m e n t

 S p e c i f i c a t i o n s

C o m m i s s i o n i n g  P l a n

 B a s i s  o f  D e s i g n

S t a r t - u p  Ve r i f i c a t i o n

F u n c t i o n a l  Te s t  P l a n s

O & M / T r a i n i n g  I n f o
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START-UP 

VERIFICATION

 Wo r k  w i t h  c o n t r a c t o r ’ s  t o  

v e r i f y  t h a t  s t a r t - u p  i s  

c o m p l e t e d

 U s e  P r e - f u n c t i o n a l  C h e c k l i s t s  

t o  d o c u m e n t  c o m p l e t i o n

 S t a r t - u p  i s  c o m p l e t e d  

p r i o r  t o  F u n c t i o n a l  Te s t i n g
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COMMISSIONING DOCUMENTATION

D e s i g n  I n t e n t  D o c u m e n t

 S p e c i f i c a t i o n s

C o m m i s s i o n i n g  P l a n

 B a s i s  o f  D e s i g n

S t a r t - u p  Ve r i f i c a t i o n

F u n c t i o n a l  Te s t  P l a n s

O & M / T r a i n i n g  I n f o

21FUNCTIONAL 

TESTING & ANALYSIS

 H e a r t  o f  C o m m i s s i o n i n g

 D e s i g n  I n t e n t  i s  v e r i f i e d 


 M o s t  t i m e - i n t e n s i v e  C x  a c t i v i t y 


 R e q u i r e s  c o l l a b o r a t i o n  b e t w e e n :  

O w n e r ,  C o n t r a c t o r ,  C x  P r o v i d e r

 C x  P r o v i d e r  w r i t e s  d e t a i l e d  

p r o c e d u r e s

 Te s t  e a c h  s y s t e m 


 Te s t  u n d e r  a l l  m o d e s  o f  o p e r a t i o n



22FUNCTIONAL 
TESTING & ANALYSIS

 D i f f e r e n t  m e t h o d s  o f  v e r i f i c a t i o n

 C o n t r a c t o r s  t e s t  s y s t e m  a n d  C x  P r o v i d e r  

d o c u m e n t s  r e s u l t s 


 A t - R i s k  C o m m i s s i o n i n g  P r o v i d e r  p e r f o r m s  

a n d  d o c u m e n t s  t e s t i n g

 C x  P r o v i d e r  a n a l y s e s  t e s t  r e s u l t s

 Te s t i n g  C o m p l e t e d  P r i o r  t o  

S u b s t a n t i a l  C o m p l e t i o n
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COMMISSIONING DOCUMENTATION

D e s i g n  I n t e n t  D o c u m e n t

 S p e c i f i c a t i o n s

C o m m i s s i o n i n g  P l a n

 B a s i s  o f  D e s i g n

S t a r t - u p  Ve r i f i c a t i o n

F u n c t i o n a l  Te s t  P l a n s

O & M / T r a i n i n g  I n f o
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O&M / TRAINING 
INFORMATION

 Ta i l o r  O & M  a n d  T r a i n i n g  

i n f o r m a t i o n  f o r  e a c h  p r o j e c t

 M a i n t e n a n c e  C o n t r a c t o r 


 “ I n - h o u s e ”  C r e w  t h a t  c a r e s  f o r  

s e v e r a l  B l d g s 


 F u l l - t i m e  s t a f f  d e d i c a t e d  t o  t h i s  

b u i l d i n g

 C a p a b i l i t i e s  o f  F a c i l i t y  S t a f f

 C o m p l e x i t y  o f  s y s t e m s

 W h o  a r e  f a c i l i t y  s t a f f :  



M A R K E T I N G 

&  P R O M O

A company is an 

association or collection of 

individuals, whether

A company is an 

association or collection of 

individuals, whether

C O M P L E X 

I D E A S

A company is an 

association or collection of 

individuals, whether

25

C o n t r a c t o r s  m u s t  i n t e r f a c e  w i t h  c o m m i s s i o n i n g  

a g e n t s  a n d  p a r t i c i p a t e  i n  t h e  v a r i o u s  p h a s e s  o f  

c o m p r e h e n s i v e  b u i l d i n g  c o m m i s s i o n i n g  a c t i v i t i e s .

COMMISSIONING -CONTRACTOR OVERVIEW
 

I n  g e n e r a l ,  c o n t r a c t o r s  a r e  r e s p o n s i b l e  f o r  f i l l i n g  

o u t  t h e  c o n s t r u c t i o n  c h e c k l i s t s  a n d  r e t u r n i n g  t h e m  

t o  t h e  C o m m i s s i o n i n g  A g e n t  ( C x A ) .

C o n t r a c t o r s  a r e  r e s p o n s i b l e  f o r  r e s p o n d i n g  t o  a n y  

i s s u e s  d i s c o v e r e d  d u r i n g  c o m m i s s i o n i n g .

T h e  C x A  g e n e r a l l y  o v e r s e e s  t h e  t e s t i n g ;  t h e  

c o n t r a c t o r s  e x e c u t e  t h e  t e s t i n g .

M A R K E T I N G 

&  P R O M O

A company is an 

association or collection of 

individuals, whether

A company is an 

association or collection of 

individuals, whether

C O M P L E X 

I D E A S

A company is an 

association or collection of 

individuals, whether
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P a r t i c i p a t e  i n  C x  k i c k- o f f  m e e t i n g s .

CONTRACTOR BEST PRACTICES


R e v i e w  t h e  B a s i s  o f  D e s i g n  ( B O D ) ,  O w n e r ’ s  P r o j e c t  R e q u i r e m e n t s  ( O P R ) ,  

a n d  c o m m i s s i o n i n g  r e q u i r e m e n t s  o f  t h e  s p e c i f i c a t i o n s  t o  u n d e r s t a n d  t h e  

r e s p o n s i b i l i t i e s  a n d  t a s k s  f o r  t h e  g e n e r a l  c o n t r a c t o r  a n d  s u b c o n t r a c t o r s  

t h r o u g h o u t  t h e  p r o j e c t

M e e t  w i t h  t h e  d e s i g n  a n d  e n g i n e e r i n g  t e a m  a n d  t h e  C x A  t o  f u l l y  

u n d e r s t a n d  t h e  c o m m i s s i o n i n g  s c o p e ,  B O D  a n d  O P R

Wr i t e  t h e  o u t l i n e s  o f  t h e  c o m m i s s i o n i n g  r e q u i r e m e n t s  ( B O D ,  O P R )  i n t o  t h e  

w o r k  s c o p e s  o f  t h e  M E P  a n d  l o w  v o l t a g e  c o n t r a c t o r s ,  i n c l u d i n g  r e -

c o m m i s s i o n i n g  o f  t h e  s y s t e m s

P r o v i d e  l i n e  i t e m s  o n  t h e  P r o j e c t  S c h e d u l e  f o r  a l l  c o m m i s s i o n i n g  

a c t i v i t i e s  i n c l u d i n g  d e s i g n  r e v i e w,  s u b m i t t a l  r e v i e w,  p r e - f u n c t i o n a l  t e s t i n g  

a n d  s t a r t - u p ,  r e - c a l i b r a t i o n ,  d o c u m e n t a t i o n ,  a n d  r e - c o m m i s s i o n i n g .

M A R K E T I N G 

&  P R O M O

A company is an 

association or collection of 

individuals, whether

A company is an 

association or collection of 

individuals, whether

C O M P L E X 

I D E A S

A company is an 

association or collection of 

individuals, whether
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P r o v i d e  f o r  s e p a r a t e  m e e t i n g s  w i t h  t h e  d e s i g n  a n d  e n g i n e e r i n g  t e a m ,  C x A ,  

a n d  M E P  a n d  l o w -  v o l t a g e  c o n t r a c t o r s

R e m e m b e r  t h a t  c o m m i s s i o n i n g  i s  a  d i s c r e t e  s e p a r a t e  p r o c e s s  f r o m  

c o n s t r u c t i o n  o b s e r v a t i o n  ( p u n c h  l i s t ) ,  s t a r t - u p ,  TA B  –  t e s t i n g ,  a d j u s t i n g ,  

a n d  b a l a n c i n g ,  o r  f i n a l  p u n c h - o u t  l i s t .

E n s u r e  t h e  b u i l d i n g ’ s  o p e r a t i n g  s t a f f  i s  f u l l y  k n o w l e d g e a b l e  a b o u t  

o p e r a t i n g  t h e  e q u i p m e n t  a n d  s y s t e m s .  ( Ty p i c a l l y ,  t h i s  i n f o r m a t i o n  i s  

p r o v i d e d  b y  t h e  e q u i p m e n t  m a n u f a c t u r e r ,  g e n e r a l  c o n t r a c t o r ,  o r  

s u b c o n t r a c t o r s ) .

T h e  c o n t r a c t o r  s h o u l d  e n s u r e  t h a t  c o m m i s s i o n i n g  r e q u i r e m e n t s  a r e  

i n c o r p o r a t e d  i n t o  t h e  O w n e r ’ s  P r o j e c t  R e q u i r e m e n t s ,  B a s i s  o f  D e s i g n ,  a n d  

c o n s t r u c t i o n  d o c u m e n t s .  T h e  c o m m i s s i o n i n g  s p e c i f i c a t i o n s  i n  

c o n s t r u c t i o n  d o c u m e n t s  i n f o r m  t h e  c o n t r a c t o r s  a n d  s u b c o n t r a c t o r s  o f  

t h e i r  r o l e s  a n d  r e s p o n s i b i l i t i e s  t h r o u g h o u t  t h e  c o m m i s s i o n i n g  p r o c e s s .

CONTRACTOR BEST PRACTICES


D o c u m e n t a t i o n
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CX PROVIDERS

Design-Build Contractor Design Team &
General Contractor

Construction Manager

Owner

 Av o i d  C o n f l i c t  o f  I n t e r e s t

 C x  P r o v i d e r  s h o u l d n ’ t  h a v e  u l t i m a t e  a u t h o r i t y  &  

r e s p o n s i b i l i t y  t o  d e s i g n  o r  i n s t a l l  a n y  C x ’ d  s y s t e m s 


 C x  P r o v i d e r  s h o u l d n ’ t  b e  c o n t r a c t e d  b y  s o m e o n e  w i t h  

u l t i m a t e  a u t h o r i t y  &  r e s p o n s i b i l i t y  o v e r  C x ’ d  s y s t e m s

 P r o v i d e  o b j e c t i v e  a n d  u n b i a s e d  p o i n t  o f  v i e w
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CX PROVIDER QUALIFICATIONS

 K n o w l e d g e  o f  t h e  c o m m o n  i n s t a l l a t i o n ,  

m a i n t e n a n c e ,  &  o p e r a t i o n a l  p i t f a l l s  

 E x p e r i e n c e  t r o u b l e s h o o t i n g  t h e  C x ’ d  s y s t e m s  

 P r i o r  C x  e x p e r i e n c e  f o r  a t  l e a s t  2 - 5  s i m i l a r  

C x ’ d  p r o j e c t s  ( d e p e n d s  o n  s i z e  &  c o m p l e x i t y )

 C a n  b e  c o m p o s e d  o f  a  t e a m  o f  e x p e r t s  t o  

h a n d l e  p a r t i c u l a r l y  c o m p l i c a t e d  b u i l d i n g s 


 D o e s n ’ t  h o l d  o t h e r  r e s p o n s i b i l i t i e s  

r e l a t e d  t o  t h e  p r o j e c t

30COMMISSIONING

 BENEFITS

 S y s t e m s  M a n u a l 


 C o m p l e t e  t r a i n i n g  p r o g r a m 


 C o m p l e t e  O & M  d a t a

 F o r m a l ,  q u a l i t y  a s s u r a n c e  m e t h o d

 D o c u m e n t e d  p e r f o r m a n c e

 R e d u c e s  o r  e l i m i n a t e s  c o n t r a c t o r  

c a l l b a c k s

 C a p i t a l i z e s

 P a s s e s  d e s i g n  a n d  c o n s t r u c t i o n  

k n o w l e d g e  t o  o p e r a t o r s
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THANK YOU!

WWW.BEYONDSMARTCITIES.IN


