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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

SAMPLE 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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8BASIS 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
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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 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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14CX 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
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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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18FUNCTIONAL 

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
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20FUNCTIONAL 
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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SAMPLE COMMISSIONING ANALYSIS OF 

2 ADJACENT DAYLIGHTING ZONES

Assembly Area - June 21st 

0:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 19:12 21:36 0:00

Time of Day

No. Truss So. Truss
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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 :  

IS COMMISSIONING NECESSARY AND COST 
EFFECTIVE?

1. Increasing complexity of facility systems, specialization of 
subcontractors, energy and other facility costs all say that systems 
tuning and retuning are necessary.  

3. Traditional methods neglect input and feedback from people that will 
run the facility (operations and maintenance staff).  Commissioning 
forces this to happen resulting in better training and smoother transition.

2. First cost and schedule deadline paranoia always lead   to 
operational problems.  Commissioning can help minimize these 
problems.

4. Designers and contractors rarely participate in the entire process 
(especially start up and tuning).  Commissioning forces this to occur.



IS COMMISSIONING NECESSARY AND COST 
EFFECTIVE?

5. Malfunctioning automated systems are often worse than 
malfunctioning manual systems.  The problems usually cost more 
and are harder to fix.  Commissioning ensures they are working at 
transition and that training has occurred.

6. Commissioning can cost 1 to 5% of the facility first cost but this 
can often be recovered in the first year of operation (very 
difficult to document; but think about your experiences).

7. Design professionals, contractors, facility operating and 
maintenance staff, and management all benefit from 
commissioning.  It should be an important part of all facility 
construction and modification.

COMMISSIONING, RECOMMISSIONING, AND 
REAL TIME COMMISSIONING ARE COST 
EFFECTIVE AND THEY ARE EXPENSIVE

 See References (esp. BCBC Study, Northwest Utility Study, West 
Bend Mutual Insurance Company Study, and Canadian Public 
Schools Study)

 Estimate a minimum of .5 to1% facility cost up to a maximum of 
5% (4%) for a complex facility with lots of emergency and BASs; 
probably averages 2 to 3%.

REAL TIME COMMISSIONING


 11. A Texas A&M study started Continuous Commissioning ™ on 80 
campus buildings in 1995.  By 1999, more than $2,000,000 was spent 
for metering and another $2,000,000 was spent for analysis and 
implementation of recommendations.  Cumulative savings over the 
same time period were more than $10,000,000.
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