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ELECTRICITY METERING
02/11

**************************************************************************
NOTE:   Many Act i v i t i es have,  or  ar e i n t he pr ocess 
of ,  conver t i ng t o basewi de met er i ng syst ems.

Thi s Navy gui de speci f i cat i on cover s t he 
r equi r ement s f or  t he i nst al l at i on of  el ect r i c i t y 
met er s sui t abl e f or  bi l l i ng,  al l ocat i on of  cost s,  
and r ecor di ng of  dat a f or  ener gy management  and 
cont r ol  appl i cat i ons f or  Navy pr oj ect s.   Thi s 
speci f i cat i on i s i nt ended t o compl y wi t h t he 
met er i ng r equi r ement s of  EPACT05.

Al t hough a uni f i ed met er i ng speci f i cat i on i s under  
devel opment ,  some Ai r  For ce pr oj ect s may r equi r e use 
of  Sect i on 26 27 13. 10 30 ELECTRI C METERS.

Coor di nat e wi t h t he Act i v i t y and pr ovi de speci f i c  
r equi r ement s " t o mat ch exi st i ng syst ems"  when 
necessar y.   I f  speci f y i ng pr opr i et ar y pr oduct s,  
i nsur e t hat  appr opr i at e " Just i f i cat i on and 
Aut hor i zat i on ( J & A) "  document at i on has been 
obt ai ned by pr oj ect  manager  and " pr opr i et ar y 
l anguage r equi r ement s"  have been added t o Di v i s i on 1 
as wel l  as addi ng t he f ol l owi ng l i nes above t he 
sect i on number  and t i t l e at  t he t op of  t he f i r st  
page of  t hi s sect i on of  t he speci f i cat i ons:

"***********************************************
Thi s speci f i cat i on sect i on cont ai ns pr opr i et ar y 
products.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * "    

I f  t her e ar e any component s ( such as met er s,  
housi ng,  or  cur r ent  t r ansf or mer s)  t hat  wi l l  be 
Gover nment  Fur ni shed Cont r act or  I nst al l ed ( GFCI ) ,  or  
Gover nment  Fur ni shed Gover nment  I nst al l ed ( GFGI ) ,  
edi t  Di v i s i on 1 and t hi s speci f i cat i on sect i on 
appropriately.

The f ol l owi ng r el at ed gui de speci f i cat i ons f or  power  
di st r i but i on equi pment  may cont ai n out dat ed met er  
i nf or mat i on.  Avoi d dupl i cat i on and ensur e 
conf l i c t i ng i nf or mat i on has been r emoved f r om 
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pr oj ect  document s.  These speci f i cat i ons ar e s l at ed 
f or  updat e i n FY11/ FY12.

-  Sect i on 26 12 19. 10 THREE- PHASE,  LI QUI D- FI LLED 
PAD- MOUNTED TRANSFORMERS
-  Sect i on 26 12 21 SI NGLE- PHASE PAD- MOUNTED 
TRANSFORMERS
-  Sect i on 26 11 13. 00 20 PRI MARY UNI T SUBSTATI ONS
-  Sect i on 26 11 16 SECONDARY UNI T SUBSTATI ONS
-  Sect i on 26 23 00 LOW VOLTAGE SWI TCHGEAR
--Section 26 24 13 SWI TCHBOARDS

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

Use of  el ect r oni c communi cat i on i s encour aged.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.  Br acket s ar e used i n t he 
t ext  t o i ndi cat e desi gner  choi ces or  l ocat i ons wher e 
t ext  must  be suppl i ed by t he desi gner .

NOTE:  TO DOWNLOAD UFGS GRAPHI CS
Go t o 
http://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables

NOTE:   Thi s sect i on ut i l i zes t he f ol l owi ng sket ches,  
det ai l s,  and f or ms ( Gr aphi cs) ,  and ar e avai l abl e i n 
met r i c ( SI )  and U. S.  Cust omar y ( I P)  syst em 
di mensi ons.  Sket ch t i t l es and st y l e number s ar e 
unchanged f or  bot h t ypes.   The met r i c val ues 
i ndi cat ed ar e a conver si on of  t he I P syst em 
dimensions.

Do not  i ncl ude t hi s l i s t  of  sket ches,  or  t he  
sket ches t hemsel ves,  i n pr oj ect  speci f i cat i ons.   Use 
sket ches as det ai l s on dr awi ngs whenever  possi bl e.  

SKETCH NUMBER TITLE

E-M101 For m 9S -  Typi cal  Wye Conf i gur at i on Wi t h Si ngl e- Rat i o CT' s and 
Wi t hout  PT' s

E-M102  For m 9S -  Typi cal  Wye Conf i gur at i on Wi t h Dual - Rat i o CT' s and 
Wi t hout  PT' s
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SKETCH NUMBER TITLE

E-M103 For m 9S -  Typi cal  Wye Conf i gur at i on Wi t h Mul t i - Rat i o CT' s and 
Wi t hout  PT' s

E-M104 For m 9S -  Typi cal  Wye Conf i gur at i on Wi t h 10 Pol e Test  Swi t ch

E-M105 For m 9S -  Typi cal  Del t a Conf i gur at i on Wi t hout  PT' s

E-M106 For m 2S -  Typi cal

E-M107 For m 5S -  Typi cal

E-M108 For m 6S -  Typi cal

E-M110 For m 9S -  Typi cal  Wye Conf i gur at i on Wi t h Si ngl e- Rat i o CT' s and 
Wi t h PT' s

E-M111 For m 9S -  Typi cal  Wye Conf i gur at i on Wi t h Dual - Rat i o CT' s and 
Wi t h PT' s

E-M112 For m 9S -  Typi cal  Wye Conf i gur at i on Wi t h Mul t i - Rat i o CT' s and 
Wi t h PT' s

E-M113 For m 9S -  Typi cal  Del t a Conf i gur at i on Wi t h PT' s

E-M201 I nsi de Met er  I nst al l at i on -  Typi cal

E-M202 Out si de Met er  I nst al l at i on on Wal l  -  Pr ef er r ed Di st ance t o Gas 
Meter

E-M203 Out si de Met er  I nst al l at i on on Wal l  -  Accept abl e Di st ance t o Gas 
Meter

E-M204 Si ngl e Phase Sel f  Cont ai ned Met er s Resi dent i al  Ser vi ce:  0- 600 
Vol t s,  Encl osed I nst al l at i on

E-M205 Si ngl e Phase Sel f  Cont ai ned Met er s Resi dent i al  Ser vi ce:  0- 600 
Vol t s,  Semi - Fl ush I nst al l at i on

E-M206 Met er  Cabi net  Encl osur e Cl ear ances:  0- 600 Vol t s

DETAILS TITLE

PADMDE1 Pad- Mount ed Tr ansf or mer  Det ai l

PADMDE2 Pad- Mount ed Tr ansf or mer  Det ai l

PADMDE3 Pad- Mount ed Tr ansf or mer  Det ai l

PADMDE4 Pad- Mount ed Tr ansf or mer  Det ai l
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DETAILS TITLE

PADMDE5 Pad- Mount ed Tr ansf or mer  Det ai l

PADMDE6 Pad- Mount ed Tr ansf or mer  Det ai l

FORMS TITLE

E-S1 Bui l di ng Met er  I nst al l at i on Sheet  Per  Bui l di ng

E-S2 El ect r i c i t y Met er  I nst al l at i on Schedul e -  Lar ge Pr oj ect

E-S3 El ect r i c i t y Met er  Dat a Schedul e -  Lar ge Pr oj ect

E-S4 Sampl e Cont r act  Dat a Requi r ement s Li st  ( CDRL) -  Bl ank

E-S5 Sampl e Cont r act  Dat a Requi r ement s Li st  ( CDRL) -  Exampl e

The Cont r act  Dat a Requi r ement s Li st  ( CDRL)  can al so be downl oaded at  
http://www.dtic.mil/dtic/pdf/customer/STINFOdata/DD14231.pdf .
**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C12.1 ((2014; Errata 2016) Electric Meters - 
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Code for Electricity Metering

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2017; Errata 1-2 2017; INT 1 2017) 
National Electrical Safety Code

IEEE C37.90.1 (2013) Standard for Surge Withstand 
Capability (SWC) Tests for Relays and 
Relay Systems Associated with Electric 
Power Apparatus

IEEE C57.13 (2016) Requirements for Instrument 
Transformers

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2017; Errata 2017) Standard for 
Acceptance Testing Specifications for 
Electrical Power Equipment and Systems

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)

IEC 60687 (1992) Alternating Current Static 
Watt-Hour Meters for Active Energy 
(Classes 0,2 S and 0,5 S)

IEC 62053-22 (2003; Corr 1 2018) Electricity Metering 
Equipment (A.C.) - Particular Requirements 
- Part 22: Static Meters for Active Energy 
(Classes 0,2 S and 0,5 S)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C12.7 (2014) Requirements for Watthour Meter 
Sockets

ANSI C12.18 (2006; R 2016) Protocol Specification for 
ANSI Type 2 Optical Port

ANSI C12.20 (2015; E 2018) Electricity Meters - 0.1, 
0.2, and 0.5 Accuracy Classes

NEMA C12.19 (2012) Utility Industry End Device Data 
Tables

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; 
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; 
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; 
TIA 17-11; TIA 17-12; TIA 17-13; TIA 
17-14; TIA 17-15; TIA 17-16; TIA 17-17 ) 
National Electrical Code
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1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in these specifications, and on the drawings, shall be as defined in 
IEEE Stds Dictionary .

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

**************************************************************************
NOTE:   I n t hi s speci f i cat i on,  speci al  submi t t al s ar e 
r equi r ed f or  Cont r act  Dat a Requi r ement s Li st  
( CDRL) .   The CDRL submi t t al s ar e i ndi cat ed as 
br acket ed opt i ons.

When used,  i ncl ude a compl et ed DD For m 1423,  
Cont r act  Dat a Requi r ement s Li st  wi t h t he pr oj ect  
speci f i cat i ons.   Thi s f or m i s essent i al  t o obt ai n 
del i ver y of  al l  document at i on.   Each del i ver abl e 
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must  be cl ear l y speci f i ed,  wi t h bot h descr i pt i on and 
quant i t y r equi r ed.   A sampl e CDRL and an edi t abl e 
bl ank CDRL ar e i ncl uded i n t he gr aphi cs l i s t  at  t he 
f r ont  of  t hi s speci f i cat i on,  as Gr aphi cs ES- 4 and 
ES-5.

The acqui s i t i on of  al l  t echni cal  dat a,  dat a bases 
and comput er  sof t war e i t ems t hat  ar e i dent i f i ed 
her ei n wi l l  be accompl i shed st r i ct l y i n accor dance 
wi t h t he Feder al  Acqui s i t i on Regul at i on ( FAR)  and 
t he Depar t ment  of  Def ense Acqui s i t i on Regul at i on 
Suppl ement  ( DOD FARS) .

Those r egul at i ons as wel l  as t he Ser vi ces 
i mpl ement at i on t her eof  shoul d al so be consul t ed t o 
ensur e t hat  a del i ver y of  cr i t i cal  i t ems of  
t echni cal  dat a i s not  i nadver t ent l y l ost .   
Speci f i cal l y,  t he Ri ght s i n Techni cal  Dat a and 
Comput er  Sof t war e Cl ause DFARS 252. 227- 7013,  and t he 
Dat a Requi r ement s Cl ause DOD FAR 52. 227- 7031,  as 
wel l  as any r equi s i t e sof t war e l i censi ng agr eement s 
wi l l  be made a par t  of  t he CONTRACT CLAUSES or  
SPECI AL CONTRACT REQUI REMENTS.   I n addi t i on,  t he 
appr opr i at e DD For m 1423 Cont r act  Dat a Requi r ement s 
Li st  ( CDRL) ,  wi l l  be f i l l ed out  f or  each di st i nct  
del i ver abl e dat a i t em and made a par t  of  t he 
cont r act .   Wher e necessar y,  a DD For m 1664,  Dat a 
I t em Descr i pt i on,  wi l l  be used t o expl ai n and mor e 
f ul l y i dent i f y t he dat a i t ems l i s t ed on t he DD For m 
1423.   I t  i s  t o be not ed t hat  al l  of  t hese cl auses 
and f or ms ar e r equi r ed t o ensur e t he del i ver y of  t he 
dat a i n quest i on and t hat  such dat a i s obt ai ned wi t h 
t he r equi s i t e r i ght s t o use by t he Gover nment .

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality 
Control approval.] [information only.  When used, a designation following 
the "G" designation identifies the office that will review the submittal 
for the Government.]

[Technical data packages consisting of technical data and computer 
software (meaning technical data which relates to computer software) which 
are specifically identified in this project and which may be 
defined/required in other specifications shall be delivered strictly in 
accordance with the CONTRACT CLAUSES and in accordance with the Contract 
Data Requirements List, DD Form 1423.  Data delivered shall be identified 
by reference to the particular specification paragraph against which it is 
furnished.  All submittals not specified as technical data packages are 
considered 'shop drawings' under the Federal Acquisition Regulation 
Supplement (FARS) and shall contain no proprietary information and be 
delivered with unrestricted rights.]

Submittals with an "S" are for inclusion in the Sustainability eNotebook, 
in conformance to Section 01 33 29  SUSTAINABILITY REPORTING.  Submit the 
following in accordance with Section 01 33 00  SUBMITTAL PROCEDURES[, the 
CONTRACT CLAUSES and DD Form 1423]:

SD-02 Shop Drawings
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Installation Drawings ; G[, [_____]]

SD-03 Product Data

Electricity meters ; G[, [_____]]

**************************************************************************
NOTE:   Det er mi ne i f  a Techni cal  Dat a Package wi l l  be 
r equi r ed f or  el ect r i cal  met er s as descr i bed i n t he 
above not e.   I f  a Techni cal  Dat a Package i s 
r equi r ed,  i ncl ude t he br acket ed opt i on bel ow.

**************************************************************************

[The most recent meter product data shall be submitted as a 
Technical Data Package and shall be licensed to the project site.  
Any software shall be submitted on CD-ROM and [_____] hard copies 
of the software user manual shall be submitted for each piece of 
software provided.]

Current transformer ; G[, [_____]]

Potential transformer ; G[, [_____]]

External  communications devices; G[, [_____]]

[ Configuration Software ; G[, [_____]]

The most recent version of the configuration software for each 
type (manufacturer and model) shall be submitted as a Technical 
Data Package and shall be licensed to the project site.  Software 
shall be submitted on CD-ROM and [_____] hard copies of the 
software user manual shall be submitted for each piece of software 
provided.

] SD-06 Test Reports

Acceptance checks and tests ; G[, [_____]]

System functional verification ; G[, [_____]]

Building meter installation sheet, per building ; G[, [_____]]

Completed meter installation schedule ; G[, [_____]]

Completed meter data schedule ; G[, [_____]]

Meter configuration template ; G[, [_____]]

Contractor shall fill in the meter configuration template and 
submit to the Activity for concurrence.

Meter configuration report ; G[, [_____]]

The meter configuration report shall be submitted as a Technical 
Data Package.

SD-10 Operation and Maintenance Data
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Electricity Meters and Accessories , Data Package 5; G[, [_____]]

Submit operation and maintenance data in accordance with Section 01 78 23  
OPERATION AND MAINTENANCE DATA and as specified herein.

SD-11 Closeout Submittals

System functional verification ; G[, [_____]]

1.4   QUALITY ASSURANCE

**************************************************************************
NOTE:   Sel ect  f r om t he i dent i f i ed br acket ed opt i ons 
t he i nf or mat i on t hat  i s t o be pr ovi ded on t he 
dr awi ngs.   Del et e t he i t ems not  needed f or  t he 
pr oj ect .   Det er mi ne i f  communi cat i ons i nf or mat i on 
wi l l  be addr essed i n t he dr awi ngs f or  t he met er i ng 
pr oj ect  or  as a separ at e document at i on package.   The 
l evel  of  det ai l  r equi r ed mi ght  var y wi t h t he pr oj ect .

I dent i f y t he r equi r ed el ect r oni c dr awi ng f or mat  i n 
t he sel ect i on bel ow.

**************************************************************************

1.4.1   Installation Drawings

Drawings shall be provided in hard-copy and [_____] electronic format, and 
shall include but not be limited to the following:

a.  Wiring diagrams with terminals identified of [kilowatt] [advanced] 
meter, [current transformers, ] [potential transformers, ][protocol 
modules, ][communications interfaces, ][Ethernet connections, 
][telephone lines].  [For each typical meter installation, provide a 
diagram.]

b.  One-line diagram, including meters, [switch(es), ][current 
transformers, ][potential transformers, ] [protocol modules, 
][communications interfaces, ][Ethernet connections, ][telephone 
outlets, ][ and fuses].  [For each typical meter installation, provide 
a diagram.]

1.4.2   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in 
satisfactory commercial or industrial use for 1 year prior to bid opening. 
The 1-year period shall include applications of equipment and materials 
under similar circumstances and of similar size.  The product, or an 
earlier release of the product, shall have been on sale on the commercial 
market through advertisements, manufacturers catalogs, or brochures during 
the prior 1-year period.  Where two or more items of the same class of 
equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.4.3   Material and Equipment Manufacturing Data

Products manufactured more than 1 year prior to date of delivery to site 
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shall not be used, unless specified otherwise.

1.5   MAINTENANCE

1.5.1   Additions to Operation and Maintenance Data

In addition to requirements of Data Package 5, include the following on 
the actual electricity meters and accessories  provided:

a.  A condensed description of how the system operates

b.  Block diagram indicating major assemblies

c.  Troubleshooting information

d.  Preventive maintenance

e.  Prices for spare parts and supply list

1.6   WARRANTY

The equipment items and software shall be supported by service 
organizations which are reasonably convenient to the equipment 
installation in order to render satisfactory service to the equipment and 
software on a regular and emergency basis during the warranty period of 
the contract.

1.7   SYSTEM DESCRIPTION

1.7.1   System Requirements

Electricity metering, consisting of meters and associated equipment, will 
be used to record the electricity consumption and other values as 
described in the requirements that follow and as shown on the drawings. 
Communication system requirements are contained in a separate 
specification section as identified in paragraph entitled "Communications 
Interfaces".

1.7.2   Selection Criteria

**************************************************************************
NOTE:   Sel ect  a br acket ed opt i on bel ow i f  i t  i s  
i nt ended t hat  t he new met er  syst em be compat i bl e 
wi t h t he exi st i ng syst em component s.

**************************************************************************

Metering components and software are part of a system that includes the 
physical meter, data recorder function and communications method.  Every 
building site identified shall include sufficient metering components to 
measure the electrical parameters identified and to store and communicate 
the values as required. 

[Contractor shall verify that the electricity meter installed on any 
building site is compatible with the base-wide metering system with 
respect to the types of meters selected and the method used to program the 
meters for initial use. Software and meter programming tools are necessary 
to set up the meters described by this specification.  New software tools 
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different from the meter programming methods currently used by base 
personnel will require separate approval for use.]

[Contractor shall verify that the metering system installed on any 
building site is compatible with the facility-wide or base-wide 
communication and meter reading protocol system.]

PART 2   PRODUCTS

2.1   ELECTRICITY METERS AND ACCESSORIES

**************************************************************************
NOTE:   When an act i v i t y has a met er i ng syst em 
i nst al l ed,  pr ovi de met er s t o mat ch.   Coor di nat e wi t h 
t he pr oj ect  manager  and i ncl ude pr opr i et ar y 
speci f i cat i on i nf or mat i on.

Met er i ng f eat ur es t hat  ar e uni que t o a bui l di ng 
shoul d be l i s t ed i n a schedul e ei t her  i n t hi s 
speci f i cat i on or  on accompanyi ng dr awi ngs.   See 
Gr aphi c ES- 2 f or  a sampl e " Met er i ng Syst em Schedul e" .

**************************************************************************

**************************************************************************

ACTIVITY CURRENT AMI  
CONTRACTOR

EXISTING 
METER 
TYPE

COMM 
METHOD

COMMENTS

Naval  Base 
Ventura 
County

Squar e D I ON 8600 Not e 1 I on Ent er pr i se Dat a 
Acqui si t i on Syst em ( DAS)  
Software

NAVFAC SW American 
Systems

I ON 8600 Not e 2 WinPM

NAVFAC SE Squar e D I ON 8600 Not e 1 I on Ent er pr i se DAS 
Software

NAVFAC NW Squar e D I ON 8600 Not e 3 I on Ent er pr i se DAS 
Software

Naval 
District 
Washington

Weston NEXUS 
1272

Not e 1 Ener gy I CT,  EI  Ser ver  
Software

NAVFAC HI TBD Abandoni ng TWACS;  syst em 
wi l l  i ncl ude Hi ckam AFB 
wi t h exi st i ng Squar e D 
syst em;  Paci f i c Mi ssi l e 
Test  Range i s al so Squar e 
D wi t h al l  f i ber
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ACTIVITY CURRENT AMI  
CONTRACTOR

EXISTING 
METER 
TYPE

COMM 
METHOD

COMMENTS

NAVFAC LANT TWACS LANT i n pr ocess t o get  a 
new met er i ng syst em f or  
sel ect ed met er s.  TWACS 
syst em t o r emai n f or  
r emai ni ng met er s wi t h 
appr opr i at e i nt er f ace.

Not e 1:   Combi nat i on r adi o mesh wi t h f i ber  opt i c l i nks.

Not e 2:  Radi o mesh.   Wi nPM,  si mi l ar  t o I on ent er pr i se wi t h a wr ap 
interface.

Not e 3:   Combi nat i on r adi o mesh wi t h f i ber  opt i c l i nks.   I ncl udes some 
exi st i ng copper  i nf r ast r uct ur e.

**************************************************************************

**************************************************************************
NOTE:   One exampl e of  a speci f i cat i on par agr aph i s 
pr ovi ded bel ow  f or  t he case i n whi ch t he met er  i s 
pr ogr ammed usi ng gover nment - owned equi pment .   I f  
t hi s t ype of  par agr aph i s used,  devel op wor di ng 
appl i cabl e t o t he speci f i c  pr oj ect .

**************************************************************************

[Provide meter(s) and connect the meter(s) to the existing AMI DAS. The 
contractor shall use the existing government laptop computers to configure 
the meter using existing software loaded on the computer.  The contractor 
will not be allowed to modify any software or add any additional software 
to the computer.  Alternatively, the government will configure the 
meter(s), which must be compatible with the existing system, using 
existing software.  Contract shall insure that the meter(s) will transmit 
the specified data to the DAS.  The current meters being used by [_____] 
are: [ION 8600A meters with X MB of memory] [_____].]

2.1.1   Physical and Common Requirements

**************************************************************************
NOTE:   Thi s speci f i cat i on i s desi gned f or  pr oj ect s 
wher e mul t i pl e met er i ng syst ems wi l l  be i nst al l ed as 
par t  of  t he same pr oj ect .   I t  i s  expect ed t hat  
di f f er ent  bui l di ngs may have di f f er ent  met er i ng 
syst ems dependi ng on t he met er i ng syst em t hat  can be 
i nst al l ed economi cal l y f or  any speci f i c  bui l di ng and 
t hat  meet s t he needs of  t he f aci l i t y  anal ysi s and 
bi l l i ng syst em.

Thi s speci f i cat i on has been devel oped f or  60- Hz 
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appl i cat i ons.   Desi gner  must  r evi ew and pr ovi de 
addi t i onal  modi f i cat i ons necessar y f or  50- Hz use.

Sub- met er i ng ( ver sus si ngl e- met er i ng at  a f aci l i t y)  
i s  not  speci f i cal l y addr essed and t he speci f i cat i on 
wi l l  r equi r e modi f i cat i on t o addr ess uni que 
sub- met er i ng r equi r ement s.

I f  t he " Two- Way Aut omat i c Communi cat i ons Syst em 
( TWACS) "  i s used f or  communi cat i ons,  t hi s syst em has 
addi t i onal  wi r e s i ze and f use r equi r ement s.   The use 
of  TWACS mi ght  l i mi t  t he maxi mum vol t age pr ovi ded at  
each met er .   Edi t  t hi s speci f i cat i on t o addr ess 
t hese uni que needs.

Cl ass 320 met er s ar e not  al l owed by t hi s 
specification. 

Def i ne t he conf i gur at i on t hat  i s r equi r ed t o be 
i ni t i al l y  pr ogr ammed i nt o each met er .   I f  possi bl e,  
def i ne a st andar d pr ogr ammi ng pr of i l e and i dent i f y 
any except i ons t o t hat  pr of i l e.

**************************************************************************

a.  Provide metering system components in accordance with the Metering 
System Schedule shown [in this specification][on the drawings].  
Provide Meter configuration template .

**************************************************************************
NOTE:   The br acket ed opt i on bel ow al l ows t he 
sel ect i on of  whet her  t o use or  r epl ace exi st i ng 
met er  bases.

Met er  bases shoul d be i nspect ed i f  t hey ar e t o be 
r e- used.   The second br acket ed opt i on r equi r es an 
assessment  of  t hei r  physi cal  condi t i on bef or e use.

For  exi st i ng panel boar d,  swi t chboar d,  and swi t chgear  
i nst al l at i ons,  pr ovi de t he same st y l e met er .   A 
di r ect  r epl acement  wi t h a s i mi l ar  conf i gur at i on can 
mi ni mi ze t he need f or  a desi gn change and avoi d 
c l ear ance i ssues i nsi de t he encl osur e.  

The desi gner  must  have concur r ence f r om t he Act i v i t y 
and shoul d exer ci se caut i on i f  changi ng an exi st i ng 
i nst al l at i on t o a socket  ar r angement  usi ng a For m 9S 
adapt or  k i t .   Thi s can r educe t he number  of  uni que 
met er s st y l es t o mai nt ai n f or  spar es,  but  can al so 
cost  mor e dur i ng t he i ni t i al  i nst al l at i on and can 
r esul t  i n i nadequat e c l ear ances wi t hi n t he equi pment  
and t he ext er i or .   

**************************************************************************

b.  [Replace all existing meter bases. For socket arrangements, use meter 
and base form of 9S unless installation-specific limitations require 
the use of a different form type. For panelboards, switchboards, and 
switchgear, match the existing installation with the new meter base.] 
[Existing meter bases can be re-used if they are electrically 
functional, in physically good condition, and show no signs of 
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corrosion on the electrical contacts.  If the existing meter base is 
usable, the meter base determines meter form factor.  If a new meter 
is being installed, use meter and base form factor of 9S unless 
installation-specific limitations require the use of a different form 
type.]  [If use of a socket adaptor arrangement has been approved by 
the activity, contractor shall verify that all clearances are met and 
doors are able to be properly closed.]

**************************************************************************
NOTE:   Sel ect  t he br acket ed opt i on bel ow i f  t he 
met er  wi l l  be i nst al l ed i n an encl osur e.   A 
st ai nl ess st eel  encl osur e mi ght  be necessar y f or  
coast al  or  hi gh humi di t y ar eas.

**************************************************************************

c.  [Meter shall have NEMA [3R] [3R stainless steel] enclosure for surface 
mounting with bottom or rear penetrations.]

d.  Surge withstand capability shall conform to IEEE C37.90.1 .

**************************************************************************
NOTE:   Modi f y t he col or  scheme bel ow i f  t he act i v i t y 
uses a di f f er ent  i dent i f i cat i on syst em.   Thi s col or  
scheme i s f or  met er i ng wi r i ng onl y and does not  
mat ch t he col or  codi ng r equi r ement s f or  power  
conductors. 

Wi r e l abel i ng i s al so an accept abl e appr oach t o 
i dent i f i cat i on.   I f  wi r e l abel i ng i s sel ect ed,  
modi f y t he col or  scheme l i st ed bel ow t o i dent i f y t he 
l abel  i nf or mat i on f or  each wi r e.

**************************************************************************

e.  Use #12 SIS (XHHW, or equivalent) wiring with ring lugs for all meter 
connections.  Color code and mark the conductors [as follows:

(1) Red - Phase A CT - C1
(2) Orange - Phase B CT - C2
(3) Brown - Phase C CT - C3
(4) Gray with white stripe - neutral current return - C0
(5) Black - Phase A voltage - V1
(6) Yellow - Phase B voltage - V2
(7) Blue - Phase C voltage - V3
(8) White - Neutral voltage ]

**************************************************************************
NOTE:   The el ect r i c i t y met er s cover ed by t hi s 
sect i on ar e i nt ended f or  l ow vol t age appl i cat i ons 
and shoul d be capabl e of  r ecei v i ng i nput  nomi nal  
vol t ages of  120 t o 480 vol t s.   Thi s sect i on assumes 
t hat  t he avai l abl e l ow vol t age wi l l  be used as t he 
met er  suppl y.   Pot ent i al  t r ansf or mer s ar e not  
required.

I f  new medi um vol t age appl i cat i ons ar e pl anned,  t hen 
i ncl ude pot ent i al  t r ansf or mer  r equi r ement s as par t  
of  t he associ at ed swi t chgear  speci f i cat i on.   I f  t hi s 
sect i on i s appl i ed t o an exi st i ng i nst al l at i on,  t hen 
use t he br acket ed opt i ons bel ow t o est abl i sh t he 
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pot ent i al  t r ansf or mer  r equi r ement s.
**************************************************************************

2.1.2   Potential Transformer  Requirements

a.  Meter shall be capable of connection to the service voltage phases and 
magnitude being monitored.  If the meter is not rated for the service 
voltage, provide suitable potential transformers to send an acceptable 
voltage to the meter.

b.  Voltage input shall be optically isolated to 2500 volts DC from signal 
and communications outputs.  Components shall meet or exceed 
IEEE C37.90.1 .

**************************************************************************
NOTE:   Fusi ng i s r equi r ed t o pr ovi de ci r cui t  
pr ot ect i on and t o mi ni mi ze ar c f l ash l evel s.   
I ncl ude br acket ed opt i on i f  pul l - out  t ype 
ar r angement  i s r equi r ed.

**************************************************************************

c.  Provide [a pull-out type fuse block containing] one fuse per phase, 
Class RK type, to protect the voltage input to the meter.  Size fuses 
as recommended by the meter manufacturer.  Fusing shall either be 
inside the secondary compartment of the transformer or inside the same 
enclosure as the CT shorting device.

**************************************************************************
NOTE:   Sel ect  t he f ol l owi ng br acket ed opt i on i f  
pot ent i al  t r ansf or mer s wi l l  be used t o t r ansf or m 480 
vol t  i nput s t o 120 vol t s.

**************************************************************************

[d.  Potential transformers will be used to convert 480 volt inputs to 120 
volts for the locations shown on the metering schedule.  Potential 
transformers shall be rated indoor or outdoor, as required for the 
specific application.  Voltage rating shall provide 120 volts, 
wye-connected, 3 phase, 4 wire, 60 Hz, insulation class, 600 volts.  
Potential transformers BIL shall be 10 kV and shall have an accuracy 
class of 0.3 at burdens w, x, and y.  Thermal rating shall be 500 VA.]

**************************************************************************
NOTE:   The f ol l owi ng par agr aphs ar e necessar y onl y 
f or  medi um vol t age appl i cat i ons.

**************************************************************************

[e.  The Contractor shall be responsible for determining the actual 
voltage ratio of each potential transformer for medium voltage 
applications.  Transformer shall conform to IEEE C57.13  and the 
following requirements.

(1) Type:  Dry type, of two-winding construction.

(2) Weather: Outdoor or indoor rated for the application.

(3) Frequency: Nominal 60 Hz.

(4) Accuracy: Plus or minus 0.3 percent at 60 Hz.
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f.  Potential transformers installed inside switchgear and panels shall be 
rated for interior use.  Voltage rating shall provide 120 volts, 
wye-connected, 3 phase, 4 wire, 60 Hz, insulation class, 600 volts. 
Potential transformers BIL shall be a minimum of 10 kV, and have an 
insulation class and BIL rating that equals or exceeds the ratings of 
the associated switchgear.  Potential transformers shall have an 
accuracy class of 0.3 at burdens w, x, and y. Thermal rating shall be 
500 VA.  Potential transformers shall be accessed from the front and 
mounted in a metering section. ]

2.1.3   Current Transformer  Requirements

a.  Current transformer shall be installed with a rating as shown in the 
schedule.

b.  Current transformers shall have an Accuracy Class of 0.3 (with a 
maximum error of plus/minus 0.3 percent at 5.0 amperes) when operating 
within the specified rating factor.

c.  Current transformers shall be solid-core, bracket-mounted for new 
installations using ring-tongue lugs for electrical connections. 
Current transformers shall be accessible and the associated wiring 
shall be installed in an organized and neat workmanship arrangement.  
Current transformers that are retrofitted onto existing switchgear 
busbar can be a busbar split-core design.

d.  Current transformers shall have:

**************************************************************************
NOTE:   I ncl ude t he br acket ed opt i on bel ow onl y i f  
medi um vol t age cur r ent  t r ansf or mer s ar e used f or  t he 
el ect r i c i t y met er i ng cover ed by t hi s speci f i cat i on.

**************************************************************************

(1) Insulation Class:  All 600 volt and below current transformers 
shall be rated 10 KV BIL.  [Current transformers for 2400 and 4160 
volt service shall be rated 25 KV BIL.]

(2) Frequency: Nominal 60 Hz.

(3) Burden: Burden class shall be selected for the load.

(4) Phase Angle Range: 0 to 60 degrees.

e.  Meter shall accept current input from standard instrument transformers 
(5A secondary current transformers).

f.  Current inputs shall have a continuous rating in accordance with 
IEEE C57.13 .

**************************************************************************
NOTE:   Si ngl e- r at i o cur r ent  t r ansf or mer s ( CTs)  ar e 
speci f i ed bel ow and ar e based on a per - met er  
appl i cat i on.   Dual - r at i o or  mul t i - r at i o CTs ar e onl y 
al l owed i f  f ut ur e r equi r ement s ar e expect ed t o 
change t he l oad demand.

Thi s speci f i cat i on wi l l  r equi r e addi t i onal  edi t i ng 
i f  dual - r at i o or  mul t i - r at i o CTs ar e used.
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**************************************************************************

g.  Provide one single-ratio current transformer for each phase per power 
transformer with characteristics listed in the following table.

**************************************************************************
NOTE:   Thi s speci f i cat i on uses t he CT r at i ng f act or  
and r equi r es 55 degr ees C as t he basi s f or  
sel ect i on.   Many CTs ar e i nst al l ed out door s;  r el y i ng 
on t he CT 30 degr ees C r at i ng i s not  appr opr i at e f or  
t hese i nst al l at i ons.

Sel ect  t he appr opr i at e CT r at i o,  
cont i nuous- t her mal - cur r ent  r at i ng f act or  ( RF)  at  55 
degr ees C ( ver sus 30 degr ees C whi ch was used f or  
pr evi ous gui dance)  and ANSI  Met er i ng Accur acy Cl ass 
val ues based on t r ansf or mer  kVA si ze and secondar y 
vol t age.   The basi s f or  t he 55 degr ees C val ue i s t o 
al l ow f or  CT heat i ng ef f ect s and hi gher  ambi ent  
t emper at ur es dur i ng oper at i on.   

The r at i ng f act or  est abl i shes t he mi ni mum el ect r i cal  
cur r ent  r ange t hat  wi l l  meet  t he CT accur acy r at i ng.  
The CT shoul d meet  i t s accur acy r equi r ement  f or  
measur ed cur r ent  bet ween 10 per cent  of  t he CT r at i o 
and t he r at i ng f act or  mul t i pl i er  appl i ed t o t he CT 
ratio.

Exampl e #1:  f or  a 500 kVA t r ansf or mer  at  208 vol t s -  
sel ect  1200/ 5,  1. 33,  0. 3 -  B- 0. 5.  For  t hi s 
sel ect i on,  t he CT shoul d be accur at e wi t hi n i t s 
speci f i cat i ons f or  an i nput  cur r ent  bet ween 10 
per cent  t o 133 per cent  of  t he r at i ng,  or  120 t o 
1, 600 amper es.   The t r ansf or mer  f ul l - l oad cur r ent  
r at i ng i s 1, 388 amper es.

Exampl e #2:  f or  a 150 kVA t r ansf or mer  at  480 vol t s -  
sel ect  200/ 5,  2. 0,  0. 3 -  B- 0. 1.   For  t hi s sel ect i on,  
t he CT shoul d be accur at e wi t hi n i t s speci f i cat i ons 
f or  an i nput  cur r ent  bet ween 10 per cent  t o 200 
per cent  of  t he r at i ng,  or  20 t o 400 amper es.  The 
t r ansf or mer  f ul l - l oad cur r ent  r at i ng i s 180 amper es.

The t abl e bel ow l i s t s t he mi ni mum al l owed r at i ng 
f act or .  Some manuf act ur er s mi ght  be capabl e of  
hi gher  r at i ng f act or s.

VOLTS

208 240

kVA CT Rat i o RF Met er  Cl ass CT Rat i o RF Met er  Cl ass

75 200/5 2.0 0. 3 t hr u B- 0. 1 200/5 2.0 0. 3 t hr u B- 0. 1

SECTION 26 27 14.00 20  Page 19



VOLTS

208 240

kVA CT Rat i o RF Met er  Cl ass CT Rat i o RF Met er  Cl ass

112.5 200/5 2.0 0. 3 t hr u B- 0. 2 300/5 2.0 0. 3 t hr u B- 0. 2

150 300/5 2.0 0. 3 t hr u B- 0. 2 400/5 2.0 0. 3 t hr u B- 0. 2

225 400/5 2.0 0. 3 t hr u B- 0. 2 600/5 2.0 0. 3 t hr u B- 0. 5

300 500/5 1.5 0. 3 t hr u B- 0. 5 1200/5 1.5 0. 3 t hr u B- 0. 5

500 1200/5 1.33 0. 3 t hr u B- 0. 5 2000/5 1.33 0. 3 t hr u B- 0. 9

750 2000/5 1.0 0. 3 t hr u B- 0. 9 3000/5 1.0 0. 3 t hr u B- 1. 8

VOLTS

480 600

kVA CT Rat i o RF 
55 C

Met er  Cl ass CT Rat i o RF 
55 C

Met er  Cl ass

75 100/5 2.0 0. 3 t hr u B- 0. 1 100/5 2.0 0. 3 t hr u B- 0. 1

112.5 200/5 2.0 0. 3 t hr u B- 0. 1 100/5 2.0 0. 3 t hr u B- 0. 1

150 200/5 2.0 0. 3 t hr u B- 0. 1 200/5 2.0 0. 3 t hr u B- 0. 1

225 200/5 2.0 0. 3 t hr u B- 0. 1 200/5 2.0 0. 3 t hr u B- 0. 1

300 300/5 2.0 0. 3 t hr u B- 0. 2 300/5 2.0 0. 3 t hr u B- 0. 2

500 600/5 1.5 0. 3 t hr u B- 0. 5 600/5 1.5 0. 3 t hr u B- 0. 5

750 800/5 1.33 0. 3 t hr u B- 0. 5 800/5 1.33 0. 3 t hr u B- 0. 5

1000 1200/5 1.33 0. 3 t hr u B- 0. 5 1200/5 1.33 0. 3 t hr u B- 0. 5

1500 1500/5 1.33 0. 3 t hr u B- 0. 9 1500/5 1.33 0. 3 t hr u B- 0. 9

2000 2000/5 1.0 0. 3 t hr u B- 0. 9 2000/5 1.0 0. 3 t hr u B- 0. 9

2500 3000/5 1.0 0. 3 t hr u B- 1. 8 3000/5 1.0 0. 3 t hr u B- 1. 8

NOTE:   2.  I ncor por at e t he appr opr i at e val ues i n a 
t abl e s i mi l ar  t o t he one shown bel ow.

**************************************************************************
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Single-Ratio Current Transformer Characteristics

kVA Sec. Volt CT Ratio RF Meter Acc. Class

[500] [208Y/120] [1200/5] [1.33] [0.3 thru B0.05]

[750] [480Y/277] [800/5] [1.33] [0.3 thru B0.05]

2.1.4   Meter Requirements

**************************************************************************
NOTE:   I f  J&A document at i on has been obt ai ned,  use 
t he f i r st  br acket ed opt i on bel ow and f i l l  i n t he  
manuf act ur er  and compl et e model  number  t hat  def i nes 
t he i nt ended met er  char act er i st i cs.   Ot her wi se 
sel ect  t he second br acket ed opt i on bel ow and edi t  
t he gener al  l i s t  of  met er  char act er i st i cs.

**************************************************************************

[Notwithstanding any other provision of this contract, meters shall be 
[_____] ;  no other product will be acceptable.]

[ Electricity meters  shall include the following features:

a.  Meter shall comply with ANSI C12.1 , NEMA C12.19 , and ANSI C12.20 .

b.  Meter sockets shall comply with ANSI C12.7 .

**************************************************************************
NOTE:   Sel ect  t he f ol l owi ng br acket ed i ndust r y 
st andar ds i f  appl i cabl e f or  an OCONUS appl i cat i on.

**************************************************************************

[ c.  Meter shall comply with IEC 62053-22 , certified by a qualified third 
party test laboratory.

d.  Meter shall comply with IEC 60687  certified by a qualified 3rd party 
test laboratory. ]

e.  Provide socket-mounted or panel mounted meters as indicated on the 
meter schedule.

[(1) Panel-mounted meters shall be semi-flush, back-connected, 
dustproof, draw-out switchboard type. Cases shall have window 
removable covers capable of being sealed against tampering.  
Meters shall be of a type that can be withdrawn through approved 
sliding contacts from fronts of panels or doors without opening 
current-transformer secondary circuits, disturbing external 
circuits, or requiring disconnection of any meter leads.  
Necessary test devices shall be incorporated within each meter and 
shall provide means for testing either from an external source of 
electric power or from associated instrument transformers or bus 
voltage.]

[(2) For meter replacement projects, meter shall match the existing 
installation.]

**************************************************************************
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NOTE:   The def aul t  desi gn i s a Cl ass 20,  t r ansf or mer  
r at ed met er .   I f  t he measur ed or  expect ed l oad i s 
l ess t han 200 amper es,  Cl ass 200 met er s can be used 
f or  di r ect  cur r ent  r eadi ng wi t hout  cur r ent  
t r ansf or mer s.   Speci f y t he l ocat i on of  t hese met er s.  

**************************************************************************

f.  Meter shall be a Class 20, transformer rated design.

g.  [Use Class 200 meters for direct current reading without current 
transformers for applications with an expected load less than 200 
amperes, where indicated.]

h.  Meter shall be rated for use at temperature from minus 40 [_____] 
degrees Centigrade to plus 70 [_____] degrees Centigrade.

i.  The meters shall have an electronic demand recording register and 
shall be secondary reading as indicated.  The register shall be used 
to indicate maximum kilowatt demand as well as cumulative or 
continuously cumulative demand.  Demand shall be measured on a 
block-interval basis and shall be capable of a 5 to 60 minute interval 
and initially set to a 15-minute interval.  It shall have provisions 
to be programmed to calculate demand on a rolling interval basis. 
Meter readings shall be true RMS.

j.  The meter electronic register shall be of modular design with 
non-volatile data storage.  Downloading meter stored data shall be 
capable via an optical port.  Recording capability of data storage 
with a minimum capability of 89 days of 15 minute, 2 channel interval 
data.  The meter shall be capable of providing at least 2 KYZ pulse 
outputs (dry contacts).  Default initial configuration (unless 
identified otherwise by base personnel) shall be:

(1) First channel - kWh
(2) Second channel - kVARh
(3) KYZ output #1 - kWh
(4) KYZ output #2 - kVARh

k.  All meters shall have identical features available in accordance with 
this specification.  The meter schedule identifies which features 
shall be activated at each meter location.

l.  Enable switches for Time of Use (TOU), pulse and load profile 
measurement module at the factory.

m.  Meter shall have an optical port on front of meter capable of speeds 
from 9600 to a minimum of 19.2k baud, and shall be initially set at 
9600 baud.  Optical device shall be compatible with ANSI C12.18 .

n.  Meters shall be 120-480 volts auto ranging.

**************************************************************************
NOTE:   I ncl ude t he br acket ed opt i on bel ow onl y i f  
pot ent i al  t r ansf or mer s ar e used.

**************************************************************************

o.  Provide blank tag fixed to the meter faceplate for the addition of the 
meter multiplier, which will be the product of the current transformer 
[and potential transformer] ratio and will be filled in by base 
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personnel on the job site.  The meter's nameplate shall include:

(1) Meter ID number.
(2) Rated voltage.
(3) Current class.
(4) Metering form.
(5) Test amperes.
(6) Frequency.
(7) Catalog number.
(8) Manufacturing date.

p.  On switchboard style installations, provide switchboard case with 
disconnect means for meter removal incorporating short-circuiting of 
current transformer circuits.

q.  Meter covers shall be polycarbonate resins with an optical port and 
reset.  Backup battery shall be easily accessible for change-out after 
removing the meter cover.

r.  The normal billing data scroll shall be fully programmable.  Data 
scroll display shall include the following.

(1) Number of demand resets.
(2) End-of-interval indication.
(3) Maximum demand.
(4) New maximum demand indication.
(5) Cumulative or continuously cumulative.
(6) Time remaining in interval.
(7) Kilowatt hours.

s.  The register shall incorporate a built-in test mode that allows it to 
be tested without the loss of any data or parameters.  The following 
quantities shall be available for display in the test mode:

(1) Present interval's accumulating demand.
(2) Maximum demand.
(3) Number of impulses being received by the register.

t.  Pulse module simple I/O board with programmable ratio selection.

u.  Meters shall be programmed after installation via an optical port. 
Optical display shall show TOU data, peak kWh, semi-peak kWh, off peak 
kWh, and phase angles.

v.  Self-monitoring to provide for:

(1) Unprogrammed register.
(2) RAM checksum error.
(3) ROM checksum error.
(4) Hardware failure.
(5) Memory failure.
(6) EPROM error.
(7) Battery status (fault, condition, or time in service).

w.  Liquid crystal alphanumeric displays, 9 digits, blinking squares 
confirm register operation.  6 Large digits for data and smaller 
digits for display identifier.

x.  Display operations, programmable sequence with display identifiers. 
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Display identifiers shall be selectable for each item.  Continually 
sequence with time selectable for each item.

y.  The meters shall support three modes of registers: Normal Mode, 
Alternate Mode, and Test Mode.  The meter also shall support a 
"Toolbox" or "Service Information" (accessible in the field) through 
an optocom port to a separate computer using the supplied software to 
allow access to instantaneous service information such as voltage, 
current, power factor, load demand, and the phase angle for individual 
phases.

**************************************************************************
NOTE:   Det er mi ne t he desi r ed war r ant y per i od and 
updat e t he br acket ed opt i on bel ow.

**************************************************************************

z.  Meter shall have a standard [4] [_____]-year warranty.]

2.1.5   Disconnect Method

**************************************************************************
NOTE:   The st andar d desi gn shal l  i ncl ude a 10- pol e 
saf et y di sconnect .   Thi s per mi t s met er  r emoval  
wi t hout  ser vi ce i nt er r upt i on and i ncl udes shor t i ng 
t ype wi r i ng bl ocks so t hat  CTs ar e not  i nadver t ent l y 
open ci r cui t ed.

The opt i ons f or  t he di sconnect i ng wi r i ng bl ocks 
r equi r es appr oval  by t he aut hor i t y havi ng 
j ur i sdi ct i on and woul d onl y be used when i nst al l i ng 
a met er  syst em usi ng i ndi v i dual  component s r at her  
t han an i nt egr at ed swi t ch.

**************************************************************************

a.  Provide a 10-pole safety disconnect complete with isolation devices 
for the voltage and current transformer inputs, including a shorting 
means for the current transformers.

[ b.  Disconnecting wiring blocks shall be provided between the current 
transformer and the meter.  A shorting mechanism shall be built into 
the wiring block to allow the current transformer wiring to be changed 
without removing power to the transformer.  The wiring blocks shall be 
located where they are accessible without the necessity of 
disconnecting power to the transformer.

c.  Voltage monitoring circuits shall be equipped with disconnect switches 
to isolate the meter base or socket from the voltage source.  [Provide 
fuse protection in accordance with paragraph entitled "Voltage 
Requirements"] ]

2.1.6   Installation Methods

**************************************************************************
NOTE:   Pad- mount ed t r ansf or mer s have pr oven t o be 
ver y r el i abl e over  a l ong l i f e span.   I nst al l i ng one 
met er  on t he out si de of  t he secondar y wi r i ng 
compar t ment  has become t he st andar d i nst al l at i on f or  
mi l i t ar y f aci l i t i es r esul t i ng i n mi ni mal  
mai nt enance.   However ,  t o pr event  addi t i onal  
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compr omi se of  t he t r ansf or mer  encl osur e i nt egr i t y,  
i f  mor e t han one met er  i s r equi r ed f or  a l ocat i on or  
ser vi ce,  add a separ at e f r ee- st andi ng uni st r ut  f r ame 
wi t h each met er  i n i t s own encl osur e or  use 
commer ci al  met er  pedest al s f or  each met er .

Met er s may be i nst al l ed on t he si des of  bui l di ngs.  
I nst al l i ng met er s i nsi de of  a bui l di ng and behi nd 
l ocked door s has pr oven t o be a bur den f or  met er  
r eader s i n some i nst ances and i s not  r ecommended.

**************************************************************************

a.  Transformer Mounted ("XFMR" in Metering Systems Schedule).  Meter base 
shall be located outside on the secondary side of the pad-mounted 
transformer.

b.  Stand Mounted Adjacent to Transformer ("STAND" in Metering Systems 
Schedule).  Meter base shall be mounted on a structural steel pole 
approximately  1.2 meters  4 feet  from the transformer pad.  This can be 
used for multiple meters associated with a single transformers.

**************************************************************************
NOTE:   Pr ovi de a dr awi ng t o show det ai l s f or  
bui l di ng mount i ng and r out i ng condui t  and wi r es.   
Typi cal  det ai l  dr awi ngs ar e r ef er enced at  t he 
begi nni ng of  t hi s speci f i cat i on.

**************************************************************************

c.  Building Mounted ("BLDG" in Metering Systems Schedule).  Meter base 
shall be mounted on the side of the existing building near the service 
entrance.

d.  Panel Mounted. ("PNL" in Metering Systems Schedule).  Meter shall be 
mounted where directed.

e.  Commercial meter pedestal ("PED" in Metering Systems Schedule).

2.2   COMMUNICATIONS INTERFACES

**************************************************************************
NOTE:   The def aul t  met er i ng condi t i on i s t o pr ovi de 
t wo- way communi cat i on wi t h an exi st i ng DAS,  i f  
i nst al l ed at  t he Act i v i t y al r eady.   I f  a DAS i s not  
i nst al l ed or  i s out dat ed ( i nadequat e) ,  t hen 
coor di nat e wi t h t he act i v i t y t o det er mi ne i f  a new 
DAS shoul d be pr ovi ded as par t  of  t he cont r act .   I f  
a new DAS i s det er mi ned t o be necessar y,  edi t  t he 
r equi r ement s bel ow as needed t o i dent i f y t he DAS 
requirements.

The communi cat i ons r equi r ement s must  be det er mi ned 
f or  each l ocat i on and ar e not  addr essed by t hi s 
speci f i cat i on.  Possi bl e communi cat i ons opt i ons 
include:

RS-232
RS-485
Opt i cal  por t
Et her net  ( RJ- 45)
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Fi ber - opt i c ST connect i on
RF ( Wi r el ess)  Modul e and
Power  l i ne car r i er

Det er mi ne t he communi cat i ons r equi r ement s f or  t he 
met er i ng syst em and modi f y t he par agr aph bel ow as 
necessar y t o def i ne t he sel ect ed communi cat i on 
system.

**************************************************************************

Meter shall have two-way communication with the existing data acquisition 
system (DAS).  Provide a communications interface utilizing [_____].  
[Refer to Section [_____] for the communication interface requirements for 
these meters.]

Provide interfacing software if a meter is used that is different than the 
existing meters at the Activity to ensure compatibility within the 
metering system.

**************************************************************************
NOTE:   Det er mi ne t he connect i ons r equi r ement s f or  
t he AMI  net wor k and modi f y t he par agr aph bel ow as 
necessar y t o pr ovi de equi pment  f or  t he syst em.   Thi s 
coul d be as s i mpl e as pr ovi di ng a f i ber  opt i c l i nk 
t o t he c l osest  connect i on poi nt  or  coul d be mor e 
ext ensi ve and r equi r es c l ose coor di nat i on wi t h t he 
Activity.

**************************************************************************

Connect to the AMI network utilizing [_____].

**************************************************************************
NOTE:   Det er mi ne what  modi f i cat i ons need t o be done 
t o t he exi st i ng DoD I nf or mat i on Assur ance 
Cer t i f i cat i on and Accr edi t at i on Pr ocess ( DI ACAP)  t o 
mai nt ai n accr edi t at i on.   Check wi t h t he l ocal  
Command I nf or mat i on Of f i cer  ( CI O)  f or  t he l at est  
requirements.

**************************************************************************

[Provide [_____].]

2.3   SPARE PARTS

**************************************************************************
NOTE:   Spar e par t s ar e not  nor mal l y i ncl uded as par t  
of  t he const r uct i on cont r act  or  on cont r act s 
i nvol v i ng a smal l  number  of  met er s.   On l ar ge 
pr oj ect s,  i nvol v i ng t en or  mor e met er s,  t he 
f ol l owi ng may be an exampl e of  spar e par t s 
requirements.

**************************************************************************

[ Provide the following spare parts:

a.  Power Meter - two for each type used with batteries.

b.  Communications interface - one  for each type used. ]
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2.4   METERING SYSTEM SCHEDULE

**************************************************************************
NOTE:   A schedul e of  met er s and t hei r  associ at ed 
r equi r ement s ar e pr ef er ent i al l y  i ncl uded on a 
separ at e dr awi ng.  As an al t er nat e,  t he r equi r ed 
t abul ar  i nf or mat i on can be pr ovi ded bel ow.   I n each 
case,  i dent i f y t he char act er i st i cs f or  t he speci f i c  
met er  and communi cat i ons met hod f or  each bui l di ng.  

**************************************************************************

[_____]

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations shall conform to IEEE C2 , NFPA 70  (National 
Electrical Code), and to the requirements specified herein.  Provide new 
equipment and materials unless indicated or specified otherwise.

**************************************************************************
NOTE:   Remove t he f ol l owi ng sect i on i f  exi st i ng 
condi t i on sur veys ar e not  r equi r ed.   I f  an exi st i ng 
condi t i on sur vey i s not  r equi r ed as par t  of  t he 
i nst al l at i on,  t he met er i ng syst em schedul e shoul d 
addr ess any uni que r equi r ement s f or  each 
installation.

**************************************************************************

[ 3.1.1   Existing Condition Survey

The Contractor shall perform a field survey, including inspection of all 
existing equipment, resulting clearances, and new equipment locations 
intended to be incorporated into the system and furnish an existing 
conditions report to the Government.  The report shall identify those 
items that are non-workable as defined in the contract documents.  The 
Contractor shall be held responsible for repairs and modifications 
necessary to make the system perform as required.

3.1.1.1   Existing Meter Sockets

In some cases, the existing meter sockets will have to be replaced to 
accommodate the new electrical meters.  An existing socket is considered 
unacceptable for any of the following conditions:

a.  It is a non-ANSI form factor meter socket.

b.  It is weathered beyond the point of being safe to reuse.

c.  It is installed incorrectly, such as a non-weather resistant enclosure 
installed outdoors.

d.  It is not the correct form factor for the existing electrical service.

3.1.1.2   Existing Installations

As part of the existing condition survey, the following applies for 
installations with existing meters:
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**************************************************************************
NOTE:   Coor di nat e wi t h t he act i v i t y f or  t he desi r ed 
r e- use or  di sposi t i on of  exi st i ng PTs.

**************************************************************************

a.  Replace any meters that do not comply with this section.

b.  If CTs are installed, verify that they comply with this section.  If 
they do not comply, replace them with CTs that comply with this 
section. One CT per phase is required for wye-connected systems.

[c.  If potential transformers are installed on low-voltage systems, 
remove the PTs as part of the installation.]

d.  Install disconnect switches as specified in this section.

][ 3.1.2   Scheduling of Work and Outages

**************************************************************************
NOTE:   I nst al l at i on of  cur r ent  t r ansf or mer s and 
pot ent i al  t r ansf or mer s wi l l  r equi r e t hat  power  be 
di sconnect ed f r om t he t r ansf or mer  and bui l di ng.  
Pr ovi de coor di nat i on st eps f or  t he wor k and r equi r e 
t he Cont r act or  t o per f or m t he wor k af t er  nor mal  
hour s.   Coor di nat e wi t h Di v i s i on 1 Sect i ons.

**************************************************************************

The Contract Clauses shall govern regarding permission for power outages, 
scheduling of work, coordination with Government personnel, and special 
working conditions.[_____]

] 3.1.3   Configuration Software

The standard meter shall include the latest available version of firmware 
and software.  Meter shall either be programmed at the factory or shall be 
programmed in the field.  Meters shall have a password that shall be 
provided to the contracting officer upon project completion.  When field 
programming is performed, turn field programming device over to the 
Contracting Officer at completion of project. When interfacing software is 
used for a meter that is different than the existing meters in use at the 
Activity, turn the software over to the Contracting Officer at completion 
of the project.

3.2   FIELD QUALITY CONTROL

**************************************************************************
NOTE:   Appl y 100 per cent  checks f or  smal l er  
pr oj ect s.   Use r andom sampl i ng of  accept ance checks 
and t est s f or  l ar ge pr oj ect s.   I f  no pr obl ems ar e 
i dent i f i ed i n t he accept ance checks and t est s of  t he 
r andom sampl e,  t hen t he r esul t s woul d be accept ed.  
I f  pr obl ems ar e i dent i f i ed i n t he accept ance checks 
and t est s of  t he r andom sampl e,  t hen an addi t i onal  
r andom sampl e woul d be sel ect ed f or  ver i f i cat i on.

**************************************************************************

Perform the following acceptance checks and tests on [a random sample of 
10 percent of the installed meters as designated by the Contracting 
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Officer] [all installed meters].

3.2.1   Performance of Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations and include 
the following visual and mechanical inspections and electrical tests, 
performed in accordance with NETA ATS.

a.  Meter Assembly

**************************************************************************
NOTE:   The f ol l owi ng r equi r ement s ar e der i ved f r om 
NETA ATS and have been modi f i ed f or  t hi s 
specification.

**************************************************************************

(1) Visual and mechanical inspection.

(a)  Compare equipment nameplate data with specifications and 
approved shop drawings.

(b)  Inspect physical and mechanical condition. Confirm the meter 
is firmly seated in the socket, the socket is not abnormally 
heated, the display is visible, and the ring and seal on the cover 
are intact.

(c)  Inspect all electrical connections to ensure they are tight. 
For Class 200 services, verify tightness of the service conductor 
terminations for high resistance using low-resistance ohmmeter, or 
by verifying tightness of accessible bolted electrical connections 
by calibrated torque-wrench method.

(d)  Record model number, serial number, firmware revision, 
software revision, and rated control voltage.

(e)  Verify operation of display and indicating devices.

(f)  Record password and user log-in for each meter.

(g) Verify grounding of metering enclosure.

(h) Set all required parameters including instrument transformer 
ratios, system type, frequency, power demand methods/intervals, 
and communications requirements. Verify that the CT ratio and the 
PT ratio are properly included in the meter multiplier or the 
programming of the meter.  Confirm that the multiplier is provided 
on the meter face or on the meter.

(i) Provide building meter installation sheet, per building  for 
each facility. See example Graphic E-S1.

(j) Provide the completed meter installation schedule  for the 
installation. See example Graphic E-S2

(k) Provide the completed meter data schedule  for the 
installation. See example Graphic E-S3.

(2) Electrical tests.

SECTION 26 27 14.00 20  Page 29



(a)  Apply voltage or current as appropriate to each analog input 
and verify correct measurement and indication.

(b)  Confirm correct operation and setting of each auxiliary 
input/output feature including mechanical relay, digital, and 
analog.

(c)  After initial system energization, confirm measurements and 
indications are consistent with loads present.

(d)  Make note of, and report, any "Error-Code" or "Caution-Code" 
on the meter's display.

(3) Provide meter configuration report .

b.  Current Transformers

(1) Visual and mechanical inspection.

(a) Compare equipment nameplate data with specification and 
approved shop drawings.

(b) Inspect physical and mechanical condition.

(c) Verify correct connection, including polarity.

(d) Inspect all electrical connections to ensure they are tight.

(e) Verify that required grounding and shorting connections 
provide good contact.

(2) Electrical Tests.

Verify proper operation by reviewing the meter configuration 
report.

**************************************************************************
NOTE:   I ncl ude t he f ol l owi ng i nspect i ons and t est s 
i f  pot ent i al  t r ansf or mer s ar e i ncl uded wi t hi n t he 
scope of  t he pr oj ect .

**************************************************************************

[ c.  Potential Transformers

(1) Visual and mechanical inspection.

(a) Verify potential transformers are rigidly mounted.

(b) Verify potential transformers are the correct voltage.

(c) Verify that adequate clearances exist between the primary and 
secondary circuit.

(2) Electrical Tests.

(a) Verify by the meter configuration report that the polarity and 
phasing are correct. ]
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3.2.2   System Functional Verification

Verify that the installed meters are working correctly in accordance with 
the meter configuration report:

a.  The correct meter form is installed.

b.  All voltage phases are present.

c.  Phase rotation is correct.

d.  Phase angles are correct.

e.  The new meter accurately measures power magnitude and direction, and 
can communicate as required by paragraph entitled "Communications 
Interfaces".

       -- End of Section --
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