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WHAT SHOULD YOU LEARN


E n e r g y  P e r f o r m a n c e  
C o m p l i a n c e  P a t h :  
d o c u m e n t a t i o n  C h e c k l i s t

E n e r g y  P e r f o r m a n c e  
C o m p l i a n c e  P a t h :  s u b m i t t a l  
d o c u m e n t a t i o n



ENERGY EFFICIENCY COMPLIANCE PATH


T h i s  s e c t i o n  h e l p s  L E E D  p r o j e c t  t e a m s  d o c u m e n t  
t h e  e n e r g y  m o d e l i n g  c o m p l i a n c e  p a t h ,  f o c u s i n g  o n  
d o c u m e n t a t i o n  r e q u i r e m e n t s  f o r  E A  C r e d i t  1 .  I t  
o f f e r s  d e t a i l e d  t e c h n i c a l  a n d  p r o c e d u r a l  g u i d a n c e  
o n  t h e  q u a l i t y  c o n t r o l  p r o c e s s  f o r  v e r i f y i n g  e n e r g y  
s a v i n g s ,  a n d  i t  d e s c r i b e s  c o m m o n  e r r o r s  m a d e  i n  E A  
C r e d i t  1  a p p l i c a t i o n s .

T h e  f l o w  d i a g r a m  i n  F i g u r e  3 . 1  i n d i c a t e s  t h e  c r i t i c a l  
s t e p s  r e c o m m e n d e d  t o  v e r i f y  t h e  e n e r g y  s a v i n g s  
p r o p o s e d  i n  t h e  a p p l i c a t i o n .  T h e s e  a r e  e x p l a i n e d  i n  
m o r e  d e t a i l  i n  t h e  s e c t i o n s  a n d  t a b l e s  t h a t  f o l l o w .

L E E D  C r e d i t  f o r m  :  T h e  L E E D  c r e d i t  f o r m  i s  t h e  p r i m a r y  d o c u m e n t  
r e q u i r e d  f o r  E A  P r e r e q u i s i t e  2  a n d  E A  C r e d i t  1 . T h e  f o r m  m u s t  b e  
c o m p l e t e d  w i t h  t h e  r e q u i r e d  i n f o r m a t i o n  a n d  a  s u f f i c i e n t  l e v e l  o f  
d e t a i l .

T h i s  e x p e c t a t i o n  f o r  L E E D  E A  C r e d i t  1  a p p l i c a t i o n s  i s  f u r t h e r  d e s c r i b e d  
b e l o w ,  ,  w h e r e  a n  a n n o t a t e d  s a m p l e  c r e d i t  f o r m  i n c l u d e s  d e s c r i p t i o n s  
o f  t h e  r e q u i r e d  c o n t e n t .  T h e  s a m p l e  f o r m  a s s u m e s  t h a t  a p p l i c a n t s  a r e  
u s i n g  A S H R A E  9 0 . 1 – 2 0 1 6 +  b u t  i s  a n  e x a m p l e  o f  t h e  l e v e l  o f  i n f o r m a t i o n  
r e q u i r e d  f o r  p r o j e c t s  u s i n g  o t h e r  r e f e r e n c e d  s t a n d a r d s  o r  e n e r g y  
c o d e s .

S u p p o r t i n g  d o c u m e n t a t i o n  :  I n  a d d i t i o n  t o  t h e  c r e d i t  f o r m ,  a p p l i c a n t s  
m u s t  p r o v i d e  b u i l d i n g - l e v e l  s i m u l a t i o n  o u t p u t  r e p o r t s  a n d  u t i l i t y  r a t e  
s c h e d u l e s ,  a s  s h o w n  i n  p r e v i o u s  l e c t u r e s .  T h e  r e q u i r e d  b u i l d i n g - l e v e l  
r e p o r t s  f o r  r e p r e s e n t a t i v e  t y p e s  o f  s i m u l a t i o n  s o f t w a r e  w e r e  
i n t r o d u c e d  i n  C h a p t e r  2 .  F o r  e x a m p l e ,  B E P S ,  B E P U ,  a n d  E S - D  r e p o r t s  
a r e  r e q u i r e d  f o r  p r o j e c t s  u s i n g  D O E - 2 – b a s e d  s o f t w a r e . T h e  r e v i e w e r  
m a y  r e q u e s t  a d d i t i o n a l  s i m u l a t i o n  i n p u t  a n d /o r  o u t p u t  r e p o r t s  d u r i n g  
t h e  p r e l i m i n a r y  r e v i e w  f o r  c l a r i f i c a t i o n  w h e n  r e s u l t s  a r e  q u e s t i o n a b l e .  
H o w e v e r ,  p r o v i d i n g  e n t i r e  o u t p u t  f i l e s  f o r  b o t h  m o d e l s  w i t h  t h e  L E E D  
a p p l i c a t i o n  i s  n o t  r e c o m m e n d e d .

ENERGY PERFORMANCE COMPLIANCE PATH: SUBMITTAL DOCUMENTATION


FIGURE 3.1. CRITICAL STEPS TO VERIFY PROPOSED ENERGY SAVINGS




 ENERGY PERFORMANCE COMPLIANCE PATH: DOCUMENTATION CHECKLIST


M o s t  o f  t h e  p r o b l e m s  i n  E A  C r e d i t  1  a p p l i c a t i o n s  t h a t  f o l l o w  t h e  
s i m u l a t i o n  c o m p l i a n c e  p a t h  c o m e  f r o m  t h e  i n c o r r e c t  u s e  o f  
r e f e r e n c e d  s t a n d a r d s ,  i n c o n s i s t e n c i e s  b e t w e e n  t h e  e n e r g y  m o d e l  
i n p u t s  a n d  o u t p u t s ,  a n d  l a c k  o f  v a l i d a t i o n  o f  e n e r g y  s a v i n g s  
d e m o n s t r a t e d . T h i s  s e c t i o n  i n c l u d e s  t h r e e  c h e c k l i s t s  t o  h e l p  b o t h  
a p p l i c a n t  a n d  r e v i e w e r  d e t e r m i n e  w h e t h e r  t h e  e n e r g y  m o d e l i n g  
a c c u r a t e l y  d e m o n s t r a t e s  t h e  p r o j e c t ’ s  p o t e n t i a l  e n e r g y  s a v i n g s .

I n p u t  q u a l i t y  C o n t r o l  C h e c k l i s t
T h e  f i r s t  s t e p  i n  v e r i f y i n g  t h e  a c c u r a c y  o f  t h e  e n e r g y  s a v i n g s  i s  t o  
c o n f i r m  t h a t  t h e  m o d e l i n g  i n p u t s  c o m p l y  w i t h  t h e  r e q u i r e m e n t s  o f  
t h e  r e f e r e n c e d  s t a n d a r d . T a b l e  3 . 1  p r e s e n t s  a  c h e c k l i s t  f o r  r e v i e w i n g  
t h e  e n e r g y  m o d e l i n g  i n p u t s  a n d  i d e n t i f i e s  t h e  c o m m o n  e r r o r s  f o u n d  
i n  L E E D  a p p l i c a t i o n s .  P r o j e c t s  f o l l o w i n g  A S H R A E  9 0 . 1 – 2 0 1 6 +  c a n  u s e  
t h e  t a b l e  a s  a  g u i d e  t o  p e r f o r m  q u a l i t y  a s s u r a n c e  f o r  c o m p l e t e n e s s  
a n d  a c c u r a c y . T h e  i n p u t s  a r e  f o u n d  i n  t h e  L E E D  O n l i n e  c r e d i t  f o r m  
a n d  e n e r g y  m o d e l i n g  s u m m a r y  r e p o r t s .

T h e  m o s t  c o m m o n  e r r o r s  a r e  f o r  p r o j e c t s  u s i n g  A S H R A E  9 0 . 1 – 2 0 1 6 + ,  
A p p e n d i x  G .  F o r  p r o j e c t s  u s i n g  C a l i f o r n i a  T i t l e  2 4 ,  t h e  b a s e l i n e  
i n p u t  i s  a u t o m a t i c a l l y  g e n e r a t e d  b y  t h e  s i m u l a t i o n  s o f t w a r e  a n d  i s  
t h e r e f o r e  n o t  s e p a r a t e l y  i n c l u d e d  i n  t h i s  s e c t i o n .

OUTPUT QUALITY CONTROL CHECKLIST


T h e  n e x t  s t e p  i s  t o  d e t e r m i n e  w h e t h e r  t h e  o u t p u t s  c o m p l y  w i t h  t h e  
r e f e r e n c e d  s t a n d a r d ’ s  r e q u i r e m e n t s  a n d  L E E D  r e q u i r e m e n t s ,  s u c h  a s  
u n m e t  l o a d  h o u r s ,  p r o c e s s  e n e r g y  u s e ,  a n d  e x c e p t i o n a l  
c a l c u l a t i o n s . T a b l e  3 . 2  p r e s e n t s  a  c h e c k l i s t  t o  h e l p  t e a m s  a n d  
r e v i e w e r s  c o n f i r m  t h a t  t h e  r e q u i r e m e n t s  h a v e  b e e n  m e t  a n d  t h e  
o u t p u t  v a l u e s  r e p o r t e d  i n  t h e  L E E D  c r e d i t  f o r m  a r e  c o n s i s t e n t  w i t h  
t h e  s i m u l a t i o n  o u t p u t  r e p o r t s .  T h e  c h e c k l i s t  a p p l i e s  t o  p r o j e c t s  
u s i n g  A S H R A E  9 0 . 1 –  2 0 1 6 +  a n d  C a l i f o r n i a  T i t l e  2 4 – 2 0 0 5 ,  P a r t  6 .

O u t p u t - I n p u t  C o n s i s t e n c y  C h e c k l i s t

T h e  l a s t  s t e p  f o r  v e r i f y i n g  t h e  a c c u r a c y  o f  t h e  e n e r g y  s a v i n g s  i s  t o  
c h e c k  f o r  c o n s i s t e n c y  b e t w e e n  o u t p u t s  a n d  i n p u t s .  T a b l e  3 . 3  i s  a  
c h e c k l i s t  f o r  r e v i e w i n g  t h e  c o n s i s t e n c y  o f  e n e r g y  m o d e l i n g  o u t p u t s  
a n d  i n p u t s  a n d  p r o v i d e s  c a l c u l a t i o n  m e t h o d s  a n d  r u l e s  o f  t h u m b  t o  
p r e d i c t  r o u g h  o r d e r - o f - m a g n i t u d e  r e s u l t s .  I t  c a n  a s s i s t  w i t h  q u a l i t y  
a s s u r a n c e  o n  p r o j e c t s  u s i n g  A S H R A E  9 0 . 1 – 2 0 1 6 +  a n d  C a l i f o r n i a  T i t l e  
2 4 .

Table 3.1. Input Quality Control Checklist
General Information

TOPIC CHECK ERRORS RESOURCES
Simulation program Verify that approved energy simulation 

software has been used.
Using unqualified simulation 

software, e.g. using Energy-10 for 
buildings with more than 2 
thermal zones or larger than 
10,000 sf.

ASHRAE 90.1–2016, Section 
G2.2

Weather file and climate zone Verify that weather file and climate zone 
are correct.

NA NA

Referenced standard Verify that approved referenced 
standard has been used.

Using referenced standard other 
than ASHRAE 90.1–2016 for 
project not located in California.

NA

Target Finder score Confirm that Target Finder score is 
provided. If not, check Section 1.2 of 
EA Prerequisite 2 form to verify 
project’s primary occupancy.

 Not providing Target Finder 
score even though project has 
Target Finder standard 
occupancy type.

 Target Finder “Design” score 

has been confused with Target 
Finder “Target Rating.” 

 Target Finder score is very low 

but percentage of energy savings 
reported is high.

Target Finder Web site



Table 3.1. Input Quality Control Checklist
Space Summary

TOPIC CHECK ERRORS RESOURCES
Building floor area Verify that building floor area in Section 

1.2 of EA Prerequisite 2 form is 
consistent with other credits. Verify 
conditioned area with IEQ Prerequisite 
1. Consider +10% variance to account 
for built-up area.

Building floor area is inconsistent 
with other credits.

NA

Table 3.1. Input Quality Control Checklist
Building Envelope

TOPIC CHECK ERRORS RESOURCES
Existing building Verify baseline energy modeling approach for existing 

building renovation.
Baseline building shell of existing 

construction is not modeled as it exists 
prior to any revisions.

ASHRAE 90.1–2016+, Table G3.1.5(f)

Opaque assemblies Verify that opaque envelope input reflects correct 
assembly construction and U-values, C-values and 
F-values.

Incorrect envelope constructions are 
modeled in baseline building (e.g., exterior 
walls not modeled with lightweight, steel- 
framed assemblies).

The baseline slab-on-grade floor 

construction has been modeled with U-
value rather than F-factor of 0.73.

ASHRAE 90.1–2016+, Table G3.1.5(b)


ASHRAE 90.1-2016+, Table G3.1.5(b) and 
Table 5.5

Fenestration Verify that fenestration area modeled for baseline 
meets referenced standard requirements.


  Verify that baseline and proposed design U-
values reflect assembly U-value


Verify that solar heat gain coefficient (SHGC) is 
correct for baseline.

Baseline vertical fenestration exceeds 
40% of gross above-grade wall.

 Proposed design uses center-of-glass U-

values rather than whole window 
assembly U-values (including 
frame).Baseline building adds frame 
conductance to prescriptive Baseline 
assembly U-values.

NA

ASHRAE 90.1–2016+, Table G3.1.5(c)


ASHRAE 90.1–2016+, Table G3.1.5(c)

Shading devices Confirm that Target Finder score is provided. If not, 
check Section 1.2 of EA Prerequisite 2 form to verify 
project’s primary occupancy.

 Not providing Target Finder score even 
though project has Target Finder standard 
occupancy type.

 Target Finder “Design” score has been 

confused with Target Finder “Target 
Rating.” 

 Target Finder score is very low but 

percentage of energy savings reported is 
high.

ASHRAE 90.1–2016+, Table G3.1.5, 
Exception (d)

Cool roofs Verify that proposed cool roof is modeled with 
appropriate reflectance from Table G3.1, Section 5, 
Exception (c).

Proposed roof modeled with rated 
reflectance greater than 0.45.

ASHRAE 90.1–2016+, Table G3.1.5, 
Exception (c)

Table 3.1. Input Quality Control Checklist
Lighting

TOPIC CHECK ERRORS RESOURCES
Interior lighting power 
density (LPD)

Verify that consistent calculation methodology is 
used for baseline design.

 Verify that baseline building LPD meets ASHRAE 
requirements.

 A combination of building area method and 
space-by- space method is used to model interior 
lighting

Baseline building LPD does not follow Table 9.5.1 

or Table 9.6.1. 

Additional LPD allowance modeled in baseline 

case is not equal to additional connected lighting 
power for accent and retail display lighting. 

 Additional LPD allowance is modeled in baseline 

case when building area method is used. 

Baseline lighting systems for existing building 

renovation projects are modeled with existing 
conditions rather than ASHRAE 90.1 allowances. 

 Space function inconsistent with space type is 

selected for determination of baseline lighting 
power allowance.

ASHRAE 90.1– 2016+, Table 
G3.1.6


ASHRAE 90.1–2016+, Sections 
9.5, and 9.6

Lighting controls Verify that lighting control inputs are consistent 
with ASHRAE requirements.


(Title 24 projects only):

Baseline lighting power is not calculated per 
ASHRAE Table 9.4.5. 

Proposed lighting power is inconsistent with that 

reported in documentation for SS Credit 8. 

Nontradable surfaces are not modeled with lesser 

of nontradable allowance and installed lighting 
power for each nontradable surface, as required by 
LEED Interpretation 5261.

 Lighting power allowance is claimed in baseline 

model for surfaces that are not provided with 
lighting in actual design, or lighting fixtures are 
double- counted for different exterior surfaces.

Exterior lighting energy use is not correctly 

calculated based on lighting kW in OLTG forms and 
annual equivalent full- load hours of operation.

ASHRAE 90.1–2016+, Table 
G3.1.5(b)


ASHRAE 90.1-2016+, Table 
G3.1.5(b) and Table 5.5



Table 3.1. Input Quality Control Checklist
Process Loads

TOPIC CHECK ERRORS RESOURCES
Process lighting Verify that qualified process 

lighting is reported.
 Regulated lighting use is 

incorrectly reported as process 
lighting.


ASHRAE 90.1–
2016+, Exceptions to 
Section 9.2.2.3


Other process loads Verify that all process loads are 
reported identically for baseline 
and proposed buildings and that 
all end-use load components 
within and associated with 
project are modeled.

Receptacle and other 
miscellaneous loads are different 
in baseline and proposed cases. 


 Process loads, such as cooking 
equipment and elevator, are 
omitted from baseline and 
proposed case models.

ASHRAE 90.1–
2016+, Table G3.1.12
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