
Energy	  Efficiency	  Infrastructure	  Tool	  Kit	  	  

Bill	  Tschudi	  	  
	  
Lawrence	  Berkeley	  Na<onal	  Laboratory	  
	  
November	  17,	  2013	  
wFschudi@lbl.gov	  
	  
	  



eere.energy.gov 

EE	  HPC	  WG	  resources	  
	  

	  Assessing	  your	  HPC	  center	  
•  Data Center Energy Practitioner  
•  DC	  Pro	  Tools	  
•  Assessment	  protocol	  

	  
	   	  Center	  of	  Exper<se	  

•  Update	  projec<ons	  
•  Energy	  Challenge	  
•  	  Measure	  and	  monitor	   	  	  

	  
	   	   	  Other	  Resources	  

•  LBNL	  (e.g.	  Case	  studies,	  Demonstra<ons,	  Wireless	  test	  kit)	  
•  the	  Green	  Grid	  
•  	  ASHRAE 	  	  

	  
	   	   	   	  	  

Outline	  
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Members	  collaborate	  in	  areas	  such	  as	  performance	  metrics,	  thermal	  
condi<ons,	  best	  prac<ces,	  etc.	  as	  determined	  by	  the	  group.	  	  This	  large	  
market	  influences	  manufacturers.	  

The	  EE	  HPC	  working	  group	  drives	  energy	  and	  computa<onal	  
performance	  improvement	  through	  collec<ve	  ac<ons	  
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EE	  HPC	  WG	  Shares	  Informa<on	  
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The	  Data	  Center	  Energy	  Prac<<oner	  (DCEP)	  program	  
qualifies	  individuals	  to	  perform	  data	  center	  assessments	  

5 
Developed	  by	  DOE	  in	  
collabora2on	  with	  Industry	  	  

Objec2ve:	  	  Raise	  standards,	  
repeatability,	  reach	  large	  numbers	  	  
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	  h]p://www.cdcdp.com/dcep.php	  	  
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The	  DCEP	  program	  is	  administered	  by	  Professional	  
Training	  Organiza<ons	  –	  selected	  through	  a	  compe<<ve	  
process	  

h]p://www.datacenterdynamics.com/training/course-‐
types/doe-‐cer<fed-‐energy-‐professional	  	  

PTOs	  license	  training	  and	  exam	  content	  from	  DOE,	  provide	  
training,	  administer	  exams,	  and	  issue	  cer<ficates	  

	  
DOE’s	  goal	  is	  to	  further	  priva<ze	  the	  program	  
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•  DC	  Pro	  assessment	  tools	  
–  Energy	  Profiling	  Tool	  V3	  release	  by	  end	  of	  2013	  (V2	  re<ring)	  

•  On	  line	  	  
•  Downloadable	  
•  Provides	  es<mate	  of	  PUE	  and	  recommenda<ons	  for	  
improvements	  

•  Use	  to	  track	  performance	  
	  

–  Air	  Management	  spreadsheet	  tool	  
	  
–  Electrical	  distribu<on	  spreadsheet	  tool	  
 

Assessing	  energy	  performance	  of	  
your	  HPC	  center	  
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DCDDC	  Pro	  Screen	  shots	  
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General	  informa<on	  
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IT	  equipment	  ques<ons	  
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Environmental	  condi<ons	  
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EEnergy	  end	  use	  breakdown	  
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Poten<al	  energy	  savings	  
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Poten<al	  energy	  savings	  



Center	  of	  Exper<se	  for	  Data	  Centers	  

Coming	  Soon	  



Center	  of	  Exper<se	  –	  Energy	  Challenge	  

•  Federal	  and	  Private	  industry	  Energy	  Challenge	  
being	  developed	  

•  Goal	  –	  lead	  to	  con<nual	  improvement	  
•  Possible	  elements:	  

•  PUE	  –	  best,	  most	  improved	  
•  U2liza2on	  
•  Site	  genera2on	  
•  Benchmarking	  data	  base	  

•  Your	  ideas	  are	  welcomed	  



Center	  of	  Exper<se	  –	  Measure	  and	  Manage	  

Most	  Federal	  centers	  are	  not	  
adequately	  metered	  

	  
Many	  “enterprise”	  data	  centers	  are	  

not	  adequately	  metered	  
	  
Ini<a<ve	  will	  provide	  guidance	  and	  

best	  prac<ces	  in	  collabora<on	  with	  
industry	  groups	  

	  
Your	  input	  is	  welcome	  
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•  Update data center projections originally presented in 
2007 EPA report to Congress  

Center	  of	  Exper<se	  



High	  Level	  Metric:	  Power	  U<liza<on	  Effec<veness	  
	  
(PUE)	  =	  Total	  Energy/IT	  Energy	  

Energy	  benchmarking	  reveals	  wide	  varia<on	  



End	  use	  breakdowns	  can	  be	  instruc<onal	  
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Resources	  
Federal	  Programs	  

	  
Federal	  Energy	  Management	  Program	  
(FEMP)	  
•  Assessment	  tools	  
•  Data	  Center	  Energy	  Prac22oner	  

Program	  
•  Data	  Center	  Challenge	  
•  Industry	  Projec2ons	  
•  Measure	  and	  monitor	  
•  Case	  studies	  
	  
General	  Services	  Administra<on	  (GSA)	  
	  
Environmental	  Protec<on	  Agency	  
(EPA)	  
•  Energy	  Star	  Buildings	  
•  Energy	  Star	  Products	  

Federal	  Data	  Center	  Consolida<on	  
Ini<a<ve	  

Industry	  	  Organiza<ons	  
	  
The	  Green	  Grid	  
	  
ASHRAE	  
	  
7	  X	  24	  Exchange	  
	  
Up<me	  Ins<tute	  
	  
AFCOM	  
	  
ITIC	  
	  
Silicon	  Valley	  Leadership	  Group	  
	  
Cri<cal	  Facili<es	  Roundtable	  
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Wireless	  Test	  Kit	  developed	  with	  goal	  of	  
quickly	  capturing	  75-‐80%	  of	  assessment	  data	  
	  

GSA	  Green	  Proving	  Ground	  
reported	  on	  the	  technology:	  	  	  

LBNL	  developed	  resources	  

hIp://www.gsa.gov/portal/content/140959	  



eere.energy.gov 

the Green Grid Maturity Model 



eere.energy.gov 

Maturity	  Model	  promotes	  con<nual	  improvement	  



Green	  Grid	  Free	  Cooling	  Map	  

Map Courtesy of The Green Grid 

http://cooling.thegreengrid.org/namerica/WEB_APP/calc_index.html 
 



GSA	  Wireless	  Study	  
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Federal	  Energy	  Management	  Program	  resources	  	  

§  Best	  Prac<ces	  Guide	  
§  Benchmarking	  Guide	  

§  Data	  Center	  Programming	  Guide	  	  

§  Technology	  Case	  Study	  Bulle<ns	  	  

§  Procurement	  Specifica<ons	  

§  Report	  Templates	  

§  Process	  Manuals	  

§  Quick-‐Start	  Guide	  



ASHRAE	  data	  center	  book	  series	  

1.  Thermal	  Guidelines	  for	  Data	  Processing	  Environments	  3rd	  
Edi<on	  (2011)	  

2.  Power	  Trends	  &	  Cooling	  Applica<ons	  2nd	  Edi<on	  (2012)	  

3.  Design	  Considera<ons	  for	  Datacom	  Equipment	  Centers	  
(2009)	  

4.  Liquid	  Cooling	  Guidelines	  for	  Datacom	  Equipment	  Centers	  
(2006)	  

5.  Structural	  &	  Vibra<on	  Guidelines	  for	  Datacom	  Equipment	  
Centers	  (2008)	  

6.  Best	  Prac<ces	  for	  Datacom	  Facility	  Energy	  Efficiency	  2nd	  
Edi<on	  (2009)	  

7.  High	  Density	  Data	  Centers	  –	  Case	  Studies	  &	  Best	  Prac<ces	  
(2008)	  

8.  Par<culate	  &	  Gaseous	  Contamina<on	  in	  Datacom	  
Environments	  (2009)	  

9.  Real-‐Time	  Energy	  Consump<on	  Measurements	  in	  Data	  
Centers	  (2010)	  

10.  Green	  Tips	  for	  Data	  Centers	  (2010)	  
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Provides	  common	  understanding	  between	  IT	  and	  
facility	  staff.	  
	  
Developed	  with	  IT	  manufacturers	  

Recommends	  temperature	  range	  
up	  to	  80.6°F	  with	  “allowable”	  much	  
higher.	  

ASHRAE	  guidelines	  apply	  to	  HPC	  systems	  

Six	  classes	  of	  equipment	  
iden2fied	  with	  wider	  
allowable	  ranges	  to	  45°	  C	  
(113°F).	  	  
	  
	  
Provides	  more	  jus2fica2on	  
for	  opera2ng	  above	  the	  
recommended	  limits Provides	  wider	  

humidity	  ranges	  



Assessment	  tools	  and	  
resources	  are	  available	  
	  
Keep	  your	  eye	  on	  FEMP’s	  	  
“Center	  of	  Exper<se”	  
	  
Exis<ng	  guides	  and	  technical	  
resources	  provide	  direc<on	  
	  
There	  is	  always	  more	  that	  
can	  be	  done	  
	  
	  

In	  summary,	  the	  infrastructure	  tool	  kit	  includes	  resources	  
to	  help	  improve	  energy	  efficiency	  in	  HPC	  centers.	  

Ques<ons?	  



Break	  


