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**************************************************************************
NOTE:   Thi s 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  pol y- phase 
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 and 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.

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.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present. 

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 Cr i t er i a Change Request  ( CCR) .

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

**************************************************************************
NOTE:   Si nce met er i ng f or  ener gy management  and 
cost s al l ocat i on var i es wi del y,  i t  i s  expect ed t hat  
t he desi gner  wi l l  make si gni f i cant  adj ust ment s and 
addi t i ons t o t hi s gui de speci f i cat i on.

NOTE:   Use t he 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 :

-  -  Sect i on 26 12 19. 10 THREE- PHASE PAD- MOUNTED 
TRANSFORMERS

-  -  Sect i on 26 11 14. 00 10 MAI N ELECTRI C SUPPLY 
STATI ON AND SUBSTATI ON
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-  -  Sect i on 26 22 00. 00 10 480- VOLT STATI ON SERVI CE 
SWI TCHBOARD AND TRANSFORMERS

-  -  Sect i on 26 23 00 SWI TCHBOARDS AND SWI TCHGEAR

NOTE:   Thi s speci f i cat i on pr ovi des gui dance f or  t he 
f aci l i t y  ener gy manager  or  desi gn engi neer  af t er  
det er mi ni ng what  dat a wi l l  be gat her ed and what  
anal ysi s pr ocedur es wi l l  be used.

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

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 s i 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 publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 100 ( 2000;  Ar chi ved)  The Aut hor i t at i ve 
Di ct i onar y of  I EEE St andar ds Ter ms

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

I EEE C37. 90. 1 ( 2013)  St andar d f or  Sur ge Wi t hst and 
Capabi l i t y  ( SWC)  Test s f or  Rel ays and 
Rel ay Syst ems Associ at ed wi t h El ect r i c  
Power  Appar at us

I EEE C57. 13 ( 2016)  Requi r ement s f or  I nst r ument  
Transformers

I NTERNATI ONAL ELECTROTECHNI CAL COMMI SSI ON ( I EC)

I EC 61000- 4- 5 ( 2017)  El ect r omagnet i c Compat i bi l i t y  ( EMC)  
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-  Par t  4- 5:  Test i ng and Measur ement  
Techni ques -   Sur ge I mmuni t y Test

I EC 62053- 22 ( 2003;  Cor r  1 2018)  El ect r i c i t y Met er i ng 
Equi pment  ( A. C. )  -  Par t i cul ar  Requi r ement s 
-  Par t  22:  St at i c Met er s f or  Act i ve Ener gy 
( Cl asses 0, 2 S and 0, 5 S)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C12. 18 ( 2006;  R 2016)  Pr ot ocol  Speci f i cat i on f or  
ANSI  Type 2 Opt i cal  Por t

ANSI  C12. 20 ( 2015;  E 2018)  El ect r i c i t y Met er s -  0. 1,  
0. 2,  and 0. 5 Accur acy Cl asses

ANSI  C62. 61 ( 1993)  Amer i can Nat i onal  St andar d f or  Gas 
Tube Sur ge Ar r est er s on Wi r e Li ne 
Tel ephone Ci r cui t s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

1. 2   DEFINITIONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hi s speci f i cat i on and on t he dr awi ngs shal l  be as def i ned i n 
I EEE 100.

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 c t  Of f i ce 
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( 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 c t  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.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

a.  Mai nt enance manual  shal l  pr ovi de:
   1.  Condensed descr i pt i on of  how t he equi pment  oper at es.
   2.  Bl ock di agr am i ndi cat i ng maj or  assembl i es.
   3.  Tr oubl eshoot i ng i nf or mat i on
   4.  Pr event i ve mai nt enance.
   5.  Spar e par t s i nf or mat i on.

b.  Pr ovi de oper at i on and mai nt enance manual s r equi r ed by submi t t al  i t em 
" SD- 10 Oper at i on and Mai nt enance Dat a. "

SD- 02 Shop Dr awi ngs

SD- 03 Pr oduct  Dat a

Power  Met er s;  G[ ,  [ _____] ]

Cur r ent  Tr ansf or mer s;  G[ ,  [ _____] ]

Pot ent i al  Tr ansf or mer ;  G[ ,  [ _____] ]

Communi cat i ons Modul e;  G[ ,  [ _____] ]

Pr ot ocol  Modul es;  G[ ,  [ _____] ]

Dat a Recor der ;  G[ ,  [ _____] ]

Modem;  G[ ,  [ _____] ]

  Submi t t al s shal l  i ncl ude manuf act ur er ' s i nf or mat i on f or  each component ,  
devi ce,  and accessor y pr ovi ded wi t h t he met er ,  pr ot ocol  modul e or  

SECTI ON 26 27 13. 10 30  Page 6



communi cat i ons modul e.

SD- 06 Test  Repor t s

Accept ance Checks and Test s;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Power  Met er s;  G[ ,  [ _____] ]

Communi cat i ons Modul e;  G[ ,  [ _____] ]

Pr ot ocol  Modul es;  G[ ,  [ _____] ]

Dat a Recor der ;  G[ ,  [ _____] ]

Modem;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Syst em Funct i on Ver i f i cat i on;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   I nst al l at i on Dr awi ngs

Dr awi ngs shal l  i ndi cat e but  not  be l i mi t ed t o t he f ol l owi ng:

a.  El ement ar y di agr ams and wi r i ng di agr ams wi t h t er mi nal s i dent i f i ed of [  
k i l owat t ] [  advanced]  met er , [  cur r ent  t r ansf or mer s, ] [  pot ent i al  
t r ansf or mer s, ] [  pr ot ocol  modul es, ] [  communi cat i ons modul es, ] [  Et her net  
connect i ons, ] [  t el ephone l i nes] .  [ For  each met er  i nst al l at i on,  pr ovi de a 
di agr am i dent i f i ed by t he bui l di ng number . ]

b.  One- l i ne di agr am,  i ncl udi ng met er s, [  swi t ch( es) , ] [  cur r ent  
t r ansf or mer s, ] [  pot ent i al  t r ansf or mer s, ] [  pr ot ocol  modul es, ] [  
communi cat i ons modul es, ] [  Et her net  connect i ons, ] [  t el ephone out l et s, ] [  and 
f uses] .  [ For  each met er  i nst al l at i on,  pr ovi de a di agr am i dent i f i ed by t he 
bui l di ng number . ]

1. 4. 2   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.  Pr oduct s shal l  have been i n sat i s f act or y 
commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d openi ng.  The 2- year  
per i od shal l  i nc l ude appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.  The pr oduct  shal l  have been on sal e on 
t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  
br ochur es dur i ng t he 2- year  per i od.  Wher e t wo or  mor e i t ems of  t he same 
cl ass of  equi pment  ar e r equi r ed,  t hese i t ems shal l  be pr oduct s of  a s i ngl e 
manuf act ur er ;  however ,  t he component  par t s of  t he i t em need not  be t he 
pr oduct s of  t he same manuf act ur er  unl ess st at ed i n t hi s sect i on.

1. 4. 3   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  i s  
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furnished.

1. 4. 4   Mat er i al  and Equi pment  Manuf act ur i ng Dat a

Pr oduct s manuf act ur ed mor e t han 2 year s pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 5   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

1. 6   SYSTEM DESCRI PTI ON

1. 6. 1   Syst em Requi r ement s

The met er i ng and r eadi ng syst em,  consi st i ng of  commer ci al ,  of f - t he- shel f  
met er s,  pr ot ocol  modul es,  communi cat i ons modul es,  and communi cat i on 
channel s,  wi l l  be used t o r ecor d t he el ect r i c i t y consumpt i on and ot her  
val ues as descr i bed i n t he sect i ons t hat  f ol l ow and as shown on t he 
drawings.

1. 6. 2   Sel ect i on Cr i t er i a

**************************************************************************
NOTE:   Coor di nat e wi t h t he Publ i c  Wor ks Depar t ment  -  
when an i nst al l at i on- wi de ener gy and ut i l i t y  
moni t or i ng syst em exi st s,  i ncl ude t he l ast  sent ence.

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

Met er i ng component s ar e par t  of  a syst em t hat  i ncl udes t he physi cal  met er ,  
dat a r ecor der  f unct i on and communi cat i ons ( modem)  met hod.  Ever y bui l di ng 
s i t e i dent i f i ed shal l  i ncl ude suf f i c i ent  met er i ng component s t o measur e t he 
el ect r i cal  par amet er s i dent i f i ed and t o st or e and communi cat e t he val ues as 
r equi r ed i n t he f ol l owi ng sect i ons.  Cont r act or  shal l  ver i f y t hat  t he 
met er i ng syst em i nst al l ed on any bui l di ng s i t e i s  compat i bl e wi t h t he 
f aci l i t y- wi de communi cat i on and met er - r eadi ng pr ot ocol  syst em. [   Cont r act or  
must  connect  t he met er i ng syst em t o t he f aci l i t y- wi de ener gy and ut i l i t y  
moni t or i ng and cont r ol  syst em. ]

PART 2   PRODUCTS

2. 1   POWER METERS

**************************************************************************
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 on 
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.

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.

SECTI ON 26 27 13. 10 30  Page 8



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

2. 1. 1   Physi cal  and Common Requi r ement s

**************************************************************************
NOTE:   Met er s wi l l  gener al l y  be i nst al l ed out s i de 
t he bui l di ng i n a r eadi l y accessi bl e l ocat i on.  I n 
t hat  case,  use t he socket - mount  desi gn.  I n t he 
s i t uat i ons wher e panel - mount i ng i s r equi r ed,  add t he 
panel - mount i ng sect i on.

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

a.  Met er i ng syst em component s shal l  be i nst al l ed accor di ng t o t he Met er i ng 
Syst em Schedul e shown[  i n t hi s speci f i cat i on] [  on t he dr awi ngs] .

[ b.  Power  met er  shal l  be socket - mount  desi gn. ]

[ c.  Power  met er  shal l  be panel - mount ed desi gn.  Met er s shal l  be semi - f l ush,  
back- connect ed,  dust pr oof ,  dr aw- out  swi t chboar d t ype.  Cases shal l  have 
wi ndow r emovabl e cover s capabl e of  bei ng seal ed agai nst  t amper i ng.  
Met er s shal l  be of  a t ype t hat  can be wi t hdr awn t hr ough appr oved 
sl i di ng cont act s f r om f r ont s of  panel s or  door s wi t hout  openi ng 
cur r ent - t r ansf or mer  secondar y c i r cui t s,  di st ur bi ng ext er nal  c i r cui t s,  
or  r equi r i ng di sconnect i on of  any met er  l eads.  Necessar y t est  devi ces 
shal l  be i ncor por at ed wi t hi n each met er  and shal l  pr ovi de means f or  
t est i ng ei t her  f r om an ext er nal  sour ce of  el ect r i c  power  or  f r om 
associ at ed i nst r ument  t r ansf or mer s or  bus vol t age. ]

d.  I f  exi st i ng met er  base i s usabl e,  t he met er  base det er mi nes met er  f or m 
f act or .  I f  a new met er  i s  bei ng i nst al l ed,  use met er  and base f or m 
f act or  of  9S.

**************************************************************************
NOTE:   I f  t he measur ed l oad i s l ess t han 220 amps,  
use Cl ass 200 met er s f or  di r ect  cur r ent  r eadi ng 
wi t hout  cur r ent  t r ansf or mer s.

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

[ e.  Use Cl ass 200 met er s f or  di r ect  cur r ent  r eadi ng wi t hout  cur r ent  
transformers. ]

f .  Met er  shal l  be a Cl ass 20,  t r ansf or mer  r at ed desi gn.

g.  Met er  shal l  be r at ed f or  use at  t emper at ur e f r om - 40 [ _____]  degr ees 
Cent i gr ade t o +70 [ _____]  degr ees Cent i gr ade.

h.  Met er  shal l  have NEMA 3R encl osur e f or  sur f ace mount i ng.

**************************************************************************
NOTE:   Sel ect  i f  t he r ecor ded dat a wi l l  be i n a 
modul e i nsi de t he met er  or  ext er nal  i n a dat a 
l ogger .  The pr ef er r ed met hod i s t o i nst al l  t he 
r ecor di ng modul e i nsi de t he met er  case.  Some 
r et r of i t  appl i cat i ons may r equi r e an ext er nal  dat a 
logger.

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

i .  Sur ge wi t hst and shal l  conf or m t o I EEE C37. 90. 1.
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j .  Met er  shal l  have a st andar d[  4]  [ _____] - year  war r ant y.

k.  Met er  shal l  compl y wi t h I EC 62053- 22 ( Par t  21:  St at i c Met er  f or  Act i ve 
Ener gy,  c l asses 0. 2S and 0. 5S) ,  cer t i f i ed by a qual i f i ed t hi r d par t y 
t est  l abor at or y.

2. 1. 2   Vol t age Requi r ement s

a.  Met er  shal l  be capabl e of  connect i on t o t he ser vi ce vol t age phases and 
magni t ude bei ng moni t or ed.  I f  t he met er  i s  not  r at ed f or  t he ser vi ce 
vol t age,  pr ovi de sui t abl e pot ent i al  t r ansf or mer s t o send an accept abl e 
vol t age t o t he met er .

b.  Met er  shal l  be capabl e of  connect i on t o t he ser vi ce vol t age i ndi cat ed i n 
t he Met er i ng Syst em Schedul e:

c.  Met er  shal l  accept  i ndependent  vol t age i nput s f r om each phase.  Met er  
shal l  be aut o- r angi ng over  t he f ul l  r ange of  i nput  vol t ages.

d.  Vol t age i nput  shal l  be opt i cal l y  i sol at ed t o 2500 vol t s DC f r om si gnal  
and communi cat i ons out put s.  Component s shal l  meet  or  exceed 
I EEE C37. 90. 1 ( Sur ge Wi t hst and Capabi l i t y) .

e.  The Cont r act or  shal l  be r esponsi bl e f or  det er mi ni ng t he act ual  vol t age 
r at i o of  each pot ent i al  t r ansf or mer .  Tr ansf or mer  shal l  conf or m t o 
I EEE C57. 13 and t he f ol l owi ng r equi r ement s.  

    
   1.  Type:   Dr y t ype,  of  t wo- wi ndi ng const r uct i on.

   2.  Weat her :  Out door  or  I ndoor  r at ed f or  t he appl i cat i on.

   3.  Fr equency:   Nomi nal  60Hz,  50Hz f or  t hose bases t hat  oper at e on 50Hz.

   4.  Accur acy:   Pl us or  mi nus 0. 3% at  60Hz or  0. 3% f or  t hose syst ems 
t hat  oper at e at  50Hz.

2. 1. 3   Cur r ent  Requi r ement s

a.  Met er  shal l  accept  i ndependent  cur r ent  i nput s f r om each phase.  Cur r ent  
t r ansf or mer  shal l  be i nst al l ed wi t h a f ul l  l oad r at i ng as shown i n t he 
schedule.

b.  Si ngl e r at i o cur r ent  t r ansf or mer  shal l  have an Accur acy Cl ass of  [  0. 3] [  
0. 6]  [  1. 2]  wi t h a maxi mum er r or  of  +/ -  [  0. 3%] [  0. 6%] [  1. 2%]  at  5. 0 
amps.

c.  Cur r ent  t r ansf or mer  shal l  have:

   1.  I nsul at i on Cl ass:   Al l  600 vol t  and bel ow cur r ent  t r ansf or mer s 
shal l  be r at ed 10 KV BI L.  Cur r ent  t r ansf or mer s f or  2400 and 4160 
vol t  ser vi ce shal l  be r at ed 25 KV BI L.

   2.  Fr equency:   Nomi nal  60Hz,  50Hz f or  bases t hat  oper at e on 50Hz.

   3.  Bur den:   Bur den cl ass shal l  be sel ect ed f or  t he l oad.

   4.  Phase Angl e Range:   0 t o 60 degr ees.

d.  Met er  shal l  accept  cur r ent  i nput  f r om st andar d i nst r ument  t r ansf or mer s 
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( 5A secondar y cur r ent  t r ansf or mer s. )

e.  Cur r ent  i nput s shal l  have a cont i nuous r at i ng i n accor dance wi t h 
I EEE C57. 13.

**************************************************************************
NOTE:   Si nce l oads i n bui l di ng can var y over  t i me,  
mul t i - r at i o cur r ent  t r ansf or mer s al l ow t he 
f l exi bi l i t y  t o change t he r at i o of  t he cur r ent  
t r ansf or mer  t o mat ch t he l oad.  The accur acy of  
cur r ent  t r ansf or mer  per f or mance decr eases when t he 
act ual  cur r ent  i s  i n t he l ower  band of  i t s  measur i ng 
range.

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

f .  Mul t i - r at i o cur r ent  t r ansf or mer  wher e i ndi cat ed shal l  have a t op r ange 
equal  t o or  gr eat er  t han t he act ual  l oad.  The Cont r act or  shal l  be 
r esponsi bl e f or  det er mi ni ng t he act ual  r at i o of  each t r ansf or mer .   
Cur r ent  t r ansf or mer  shal l  conf or m t o I EEE C57. 13.

2. 1. 4   El ect r i cal  Measur ement s

Power  met er  shal l  measur e and r epor t  t he f ol l owi ng quant i t i es:

**************************************************************************
NOTE:   Sel ect  each of  t he f ol l owi ng measur i ng 
capabi l i t i es t hat  ar e r equi r ed and i ncl ude t he 
abbr evi at i on i n t he Met er i ng Syst em Schedul e f or  
each bui l di ng.  Si nce power  met er s have a ser vi ce 
l i f e gr eat er  t hat  10 year s,  i ncl ude opt i onal  
f eat ur es t hat  ar e expect ed t o be used and anal yzed 
over  t he l i f e of  t he met er .

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

a.  Ki l owat t - hour s ( " kWh"  i n Met er i ng Syst ems Schedul e)  of  consumpt i on.  
Cumulative.

b.  Ki l owat t s of  demand ( " kW"  i n Met er i ng Syst ems Schedul e) .  Peak aver age 
over  a sel ect abl e demand i nt er val  bet ween 5 and 60 mi nut es ( t ypi cal l y  
15 mi nut es) .

c.  React i ve power  ( " kVAR"  i n Met er i ng Syst ems Schedul e) .  Measur ed over  t he 
same i nt er val  as t he peak kW r eadi ng.

d.  Power  f act or  ( " PF"  i n Met er i ng Syst ems Schedul e) .  Measur ed over  t he same 
i nt er val  as t he peak kW r eadi ng.

**************************************************************************
NOTE:   At  l ocat i ons wher e t i me of  use ( TOU)  bi l l i ng 
i s r equi r ed by t he el ect r i c  company,  t hi s 
speci f i cat i on pr ovi des t hat  al l  TOD met er s cover  t he 
same per i ods as def i ned i n t he next  sect i on.

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

e.  Ti me of  use consumpt i on ( " TOU"  i n Met er i ng Syst ems Schedul e) .  
Ki l owat t - hour s r ecor ded separ at el y f or  each per i od set  by pr ogr ammi ng 
i nt o t he met er .  Ti me per i ods shal l  be capabl e of  bei ng changed wi t hout  
r emoval  f r om ser vi ce.  The met er  shal l  i nt er nal l y r ecor d and st or e Ti me 
of  Use dat a.
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   1.  [ Four  ( 4) ]  mi ni mum [ _____]  TOU Rat es ( Regi st er s)

   2.  [ Twent y ( 20) ] [ _____]  Year  Cal endar

   3.  [ Two ( 2) ]  mi ni mum [ _____]  seasons per  year

**************************************************************************
NOTE:   I nt er val  r ecor di ng i s an i mpor t ant  t ool  f or  
anal yzi ng ener gy consumpt i on wi t hi n a bui l di ng.  For  
bi l l i ng pur poses,  r eal - t i me r epor t i ng i s not  
r equi r ed.  For  non EPACT05 met er s,  t he met er  can be 
r ead nomi nal l y once per  mont h wi t h al l  r ecor ded 
i nt er val  dat a capt ur ed at  t hat  t i me.  Wher e r eal - t i me 
dat a i s needed by an ener gy management  cont r ol  
syst em ( EMCS)  or  ot her  syst em,  t he syst ems may have 
t hei r  own connect i on t o t he met er  or  i t s  own cur r ent  
and pot ent i al  t r ansf or mer s.

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

f .  I nt er val  r ecor di ng ( " I R"  i n Met er i ng Syst ems Schedul e) .  Ki l owat t - hour s 
shal l  be r ecor ded f or  each[  15] [ _____]  mi nut e i nt er val  and shal l  
accumul at e f or [  30] [ _____]  days.  Memor y f or  r ecor di ng t he i nt er val  
r eadi ngs shal l  be i nt er nal  t o t he met er  and ANSI  C12. 19 compl i ant .  
Met er  shal l  pr ovi de t i me- st amped r eadi ngs f or  ever y measur ed par amet er .

g.  Met er  r eadi ngs shal l  be t r ue RMS.

2. 1. 5   Met er  Accur acy

**************************************************************************
NOTE:   Met er s used f or  bi l l i ng pur poses shoul d 
gener al l y be hel d t o t he same met er i ng accur aci es as 
est abl i shed st andar ds by ut i l i t y  compani es.

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

Power  met er  shal l  pr ovi de t he f ol l owi ng accur aci es.  Accur aci es shal l  be 
measur ed as per cent  of  r eadi ng at  st andar d met er  t est  poi nt s.

a.  Power  met er  shal l  meet  ANSI  C12. 20 f or  Cl ass 0. 2 and I EC 62053- 22 
accur acy r equi r ement s.

2. 1. 6   An on t he Met er  Di spl ay,  Out put  and Readi ng Capabi l i t i es

Met er  shal l  i ncl ude t he f ol l owi ng out put  s i gnal s.

a.  The met er  wi l l  have a f ace di spl ay pl at e and shal l  di spl ay ever y 
el ect r i cal  par amet er  i ndi cat ed t o be r ecor ded.  Met er s shal l  not  be 
r equi r ed t o i ndi cat e i nt er val  dat a col l ect ed i n a dat a l ogger  wi t h a 
communi cat i ons out put  f eat ur e.  Peak val ues,  i nst ant aneous and 
cumul at i ve val ues shal l  be di spl ayed.

[ b.  Met er  shal l  i ncl ude opt i cal  out put  por t  capabl e of  9600 bps 
communi cat i on wi t h a hand- hel d r eadi ng devi ce.  Opt i cal  devi ce shal l  be 
compat i bl e wi t h ANSI  C12. 18]

**************************************************************************
NOTE:   The f ol l owi ng opt i onal  f eat ur es wi l l  usual l y 
be del et ed.  These f eat ur es coul d be used f or  
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connect i on t o an Ener gy Management  and Cont r ol  
System.

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

[ c .  Met er  shal l  i ncl ude out put  opt i ons f or  anal og mi l l i amp si gnal s. ]

[ d.  Met er  shal l  have t wo channel s of  anal og out put ,  0- 1mA or  4- 20mA,  f or  
posi t i ve[  and negat i ve]  wat t / hour  r eadi ngs. ]

[ e.  Met er  shal l  i ncl ude out put  opt i on f or  pul se out put .  KYZ pul se out put  
r el at ed t o kWat t s/ HR. ]

[ f .  Met er  shal l  have t wo f or m C,  dr y cont act  r el ay out put s f or  al ar m or  
control. ]

2. 1. 7   I nst al l at i on Met hods

**************************************************************************
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 t he 
met er s on t he out s i de of  t he secondar y wi r i ng 
compar t ment  has become somewhat  a 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 ,  met er s may be 
i nst al l ed on t he s i des of  bui l di ngs or  wi t hi n 
buildings.

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

a.  Tr ansf or mer  mount ed ( XFMR)

   1.  Met er  base shal l  be l ocat ed out s i de on t he secondar y s i de of  t he 
pad- mount ed t r ansf or mer .

**************************************************************************
NOTE:   Do not  use t he st and- mount ed met hod unl ess 
t he t r ansf or mer  pad i s bei ng pour ed and t he 
i nst r ument at i on condui t  can be i nst al l ed bef or e t he 
pour .  Pr ovi de a dr awi ng t o show det ai l s  f or  mount i ng 
and r out i ng condui t  and wi r es.

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

b.  St and- mount ed adj acent  t o t r ansf or mer  ( " STAND"  i n Met er i ng Syst ems 
Schedule)

   1.  Met er  base shal l  be mount ed on a st r uct ur al  st eel  pol e 
appr oxi mat el y 4 f eet  f r om t he t r ansf or mer  pad.  See det ai l  on t he 
drawings.

**************************************************************************
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.

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

c.  Bui l di ng mount ed ( " BLDG"  i n Met er i ng Syst ems Schedul e)

   1.  Met er  base shal l  be mount ed on t he s i de of  t he exi st i ng bui l di ng 
near  t he ser vi ce ent r ance.  See det ai l  on t he dr awi ngs.

d.  Panel  mount ed.  ( " PNL"  i n Met er i ng Syst ems Schedul e)
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   1.  Met er  shal l  be mount ed wher e di r ect ed.  See det ai l  on t he dr awi ngs.

e.  Common f eat ur es.

   1.  PTs ( i f  r equi r ed f or  pr oper  vol t age r ange)  and CTs shal l  be 
physi cal l y  connect ed t o t he ser vi ce ent r ance cabl es i nsi de t he 
ser vi ce ent r ance di sconnect  encl osur e.

2. 1. 8   Di sconnect i ng Swi t ches

**************************************************************************
NOTE:   Shor t i ng- t ype wi r i ng bl ocks ar e r ecommended 
t o al l ow connect i ons t o be cor r ect ed and changed 
wi t hout  t he necessi t y of  di sconnect i ng power  t o t he 
t r ansf or mer ,  r esul t i ng i n anot her  power  out age t o 
t he bui l di ng bei ng ser ved.

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

a.  Di sconnect i ng wi r i ng bl ocks shal l  be pr ovi ded bet ween t he cur r ent  
t r ansf or mer  and t he met er .  A shor t i ng mechani sm shal l  be bui l t  i nt o t he 
wi r i ng bl ock t o al l ow t he cur r ent  t r ansf or mer  wi r i ng t o be changed 
wi t hout  r emovi ng power  t o t he t r ansf or mer .  The wi r i ng bl ocks shal l  be 
l ocat ed wher e t hey ar e accessi bl e wi t hout  t he necessi t y of  
di sconnect i ng power  t o t he t r ansf or mer .  For  mul t i - r at i o cur r ent  
t r ansf or mer s,  pr ovi de a shor t i ng bl ock f r om each t ap t o t he common l ead.

b.  Vol t age- moni t or i ng c i r cui t s shal l  be equi pped wi t h di sconnect  swi t ches 
t o i sol at e t he met er  base or  socket  f r om t he vol t age sour ce.

**************************************************************************
NOTE:   I f  pr ogr ammi ng capabi l i t y  i s  not  r equi r ed,  
omi t  t he f ol l owi ng sect i on.

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

2. 1. 9   Met er  Pr ogr ammi ng

a.  Power  met er  shal l  be pr ogr ammabl e by sof t war e suppl i ed by t he met er  
manufacturer.

b.  Sof t war e shal l  have a user - f r i endl y,  Wi ndows- compat i bl e i nt er f ace.

c.  Sof t war e shal l  oper at e on [ Wi ndows] [ _____]  oper at i ng syst ems.

d.  Sof t war e shal l  al l ow t he user  t o conf i gur e t he met er ,  t r oubl eshoot  
met er ,  quer y and di spl ay met er  par amet er s and conf i gur at i on dat a and 
st or ed val ues.

e.  Met er  f i r mwar e shal l  be upgr adeabl e t hr ough one of  t he communi cat i ons 
por t s wi t hout  r emovi ng t he uni t  f r om ser vi ce.

2. 2   COMMUNICATIONS

**************************************************************************
NOTE:   Communi cat i ons f eat ur es may not  be needed.  
Dat a l oggi ng of  one mont h of  dat a may be r ecor ded 
i nsi de t he met er .  Recor ded dat a may be r ead si mpl y 
by a handhel d i nst r ument ,  i f  r ead dai l y.

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

SECTI ON 26 27 13. 10 30  Page 14



2. 2. 1   Communi cat i ons Met hods

2. 2. 1. 1   Opt i cal  Por t

The opt i cal  por t  shal l  communi cat e wi t h a hand- hel d r eadi ng devi ce 
accor di ng t o t he f ol l owi ng r equi r ement s.

a.  Communi cat i ons st andar ds

   1. ANSI  C12. 18

   2.  MV90 pr ot ocol

   3. ANSI  C12. 20

b.  Read oper at i ons

   1.  Cur r ent  kWh val ues

   2.  Demand ( kW)  val ues s i nce l ast  r eset

   3.  Last  r eset  val ue

   4.  Met er  st at us

   [ 5.  Load pr of i l e]

c.  Wr i t e oper at i ons

   1.  Met er  set up

2. 2. 1. 2   Ser i al  Por t

Pr ovi de ser i al  por t  f or  connect i on t o modem modul e wher e r equi r ed i n t hi s 
specification.

[ a.  On- Boar d ser i al  por t  t ypes]

   [ 1.  RS232]

   [ 2.  \ [ RS485] ]

2. 2. 1. 3   Ethernet

For  t hose met er s usi ng t he Et her net ,  l ogged i nf or mat i on shal l  be sent  usi ng 
open st andar d I nt er net  Pr ot ocol s.  

a.  On- boar d Et her net  por t  suppor t

   1.  HTTP

   2.  SMTP

      ( a)  Modbus

b.  Di st r i but e st or ed dat a by

   1.  FTP
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   [ 2.  E- Mai l ]

      [ ( a)  On- boar d web ser ver ]

2. 2. 2   Communi cat i ons Pr ot ocol s and Met hods

Communi cat i ons pr ot ocol s and met hods shal l  be nat i ve t o t he met er .  Pr ovi de 
communi cat i ons modul e( s)  as r equi r ed t o accompl i sh t he f ol l owi ng.

a.  Met er  shal l  i ncl ude an I R por t  ( " I R"  i n Met er i ng Syst ems Schedul e)  f or  
communi cat i on t o ext er nal  devi ces such as handhel d r eader s t hat  suppor t  
a mi ni mum speed of  9600 baud.

b.  [ Met er  shal l  i ncl ude[  one] [  RS- 232 ( " RS232"  i n Met er i ng Syst ems 
Schedul e) ]  or [  one] [  RS- 485 ( " RS485"  i n Met er i ng Syst ems Schedul e) ]  
di gi t al  communi cat i on por t .  Each por t  shal l  be user  conf i gur abl e wi t h 
r egar d t o speed,  pr ot ocol ,  addr ess,  and ot her  communi cat i ons 
par amet er s.  Por t s shal l  suppor t  a mi ni mum communi cat i on speed of  9600 
baud f or  t he RS232 por t . ]

[ c .  Met er  shal l  have a por t  t hat  can be conf i gur ed as a[  10/ 100 Base- T 
Et her net  por t  ( " BaseT"  i n Met er i ng Syst ems Schedul e) ] ] 

   [ 1.  A communi cat i on modul e t hat  conver t s ser i al  RS232 or  RS485 t o 
Et her net  wi l l  be accept abl e. ]

[ d.  Aut o Answer  mi ni mum 1200 baud i nt er nal  modem ( " A56K"  i n Met er i ng Syst ems 
Schedul e) .  I nt er nal  modem shal l  i ncl ude aut omat i c dat a buf f er i ng t o 
pr ovi de f ast er ,  mor e r el i abl e communi cat i ons and t he abi l i t y  t o 
aut omat i cal l y  answer  on a connect ed l i ne. ]

[ e.  Met er  shal l  be equi pped wi t h one pul se out put  channel  ( " Pul se"  i n 
Met er i ng Syst ems Schedul e)  t hat  can be conf i gur ed f or  oper at i on as KYZ 
pul se out put . ]

2. 2. 3   Communi cat i ons Channel s Sur ge Pr ot ect i on

Communi cat i ons equi pment  shal l  be pr ot ect ed agai nst  sur ges i nduced on i t s 
communi cat i ons channel s.   Communi cat i on i nt er f aces t o al l  f i el d equi pment  
shal l  be pr ot ect ed t o meet  t he r equi r ement s of  I EEE C37. 90. 1 or  t he 
r equi r ement s of  I EC 61000- 4- 5,  t est  l evel  4,  whi l e t he equi pment  i s  
oper at i ng.   Fuses shal l  not  be used f or  sur ge pr ot ect i on.   Met al l i c  cabl es 
and conduct or s whi ch ser ve as communi cat i ons channel s bet ween bui l di ngs 
shal l  have sur ge pr ot ect i on i nst al l ed at  equi pment  r at ed f or  t he 
appl i cat i on i nst al l ed at  each end,  wi t hi n 3 f eet  0. 9 met er s of  t he bui l di ng 
cabl e ent r ance.   Sur ge pr ot ect or s shal l  meet  t he r equi r ement s of  t he 
appl i cabl e ext ensi on of  ANSI  C62 ( f or  exampl e,  ANSI  C62. 61).

**************************************************************************
NOTE:   Communi cat i on met hods,  modul es and sof t war e 
can be used f or  aut omat i c met er  r eadi ng ( AMR) .  AMR 
may not  be needed.  I f  aut omat i c met er  r eadi ng ( AMR)  
i s t o be i mpl ement ed,  consi der abl e coor di nat i on of  
t he communi cat i ons sendi ng,  r ecei v i ng and pr ot ocol s 
wi l l  be r equi r ed.

**************************************************************************
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2. 3   METER DATA PROTOCOL

Power  met er s shal l  have communi cat i ng dat a pr ot ocol s nat i ve or  pr ovi ded i n 
suppl ement al  modul es t o communi cat e wi t h t he communi cat i ons met hods t hat  
follow.

2. 3. 1   Open Pr ot ocol

**************************************************************************
NOTE:   Thi s sect i on shoul d be modi f i ed t o be 
f aci l i t y  speci f i c .

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

Power  met er  shal l  suppor t  t he f ol l owi ng open pr ot ocol s.  Cont r act or  shal l  
ver i f y t hat  t he met er  nat i ve pr ot ocol  i s  consi st ent  wi t h t he f aci l i t y  dat a 
r ecor di ng and communi cat i on and dat a st or age syst em.  Cont r act or  shal l  
pr ovi de addi t i onal  conver t er s and modul es as r equi r ed f or  a compl et e 
measur ement ,  r ecor di ng,  communi cat i ng and dat a st or age syst em.

a.  Met er  shal l  be f ul l y  suppor t ed by MV- 90 sof t war e syst em or  exi st i ng AMR 
sof t war e t hat  i s  MV- 90 compat i bl e.

b.  For  syst ems t hat  use pr opr i et ar y sof t war e,  an al t er nat i ve,  compet i t i ve 
sof t war e syst em must  be avai l abl e.

Syst ems capabl e of  usi ng mor e t han one br and of  commer ci al l y  avai l abl e 
met er s ar e expect ed.   I n addi t i on,  i f  pr opr i et ar y met er  r eadi ng sof t war e i s 
used,  met er s ar e t o be capabl e of  bei ng r ead by mor e t han one 
manuf act ur er ' s sof t war e.

2. 4   SPARE PARTS

2. 4. 1   Par t s Li st

Pr ovi de spar e par t s as f ol l ows:

a.  Power  met er  -  t wo f or  each t ype used.

b.  Cur r ent  t r ansf or mer  -  t hr ee f or  each t ype used.

c.  Pot ent i al  t r ansf or mer  -  t hr ee f or  each t ype used.

d.  Communi cat i ons modul e -  one f or  each t ype used.

e.  Pr ot ocol  modul e -  one f or  each t ype used.

f .  Ot her  el ect r oni c and power  component s -  one f or  each t ype used.

2. 5   METERI NG SYSTEM SCHEDULE

**************************************************************************
NOTE:   Each bui l di ng shoul d be l i s t ed on a separ at e 
r ow.  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.  
The f ol l owi ng compl et ed dat a i s an exampl e onl y.  
Del et e exi st i ng val ues.

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

Met er i ng Syst em Schedul e i s avai l abl e at  
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**************************************************************************
NOTE:   Pr ovi de a dr awi ng t o show l ocat i ons and 
det ai l s  f or  mount i ng and r out i ng condui t  and wi r es.  
I dent i f y CT r at i o and mul t i - t ap r at i os i f  known.

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

PART 3   EXECUTI ON

3. 1   INSTALLATION

El ect r i cal  i nst al l at i ons shal l  conf or m t o I EEE C2, NFPA 70,  and t o t he 
r equi r ement s speci f i ed her ei n.  Pr ovi de new equi pment  and mat er i al s unl ess 
i ndi cat ed or  speci f i ed ot her wi se.

[ 3. 1. 1   Exi st i ng Condi t i on Sur vey

**************************************************************************
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.

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

The Cont r act or  shal l  per f or m a f i el d sur vey,  i ncl udi ng i nspect i on of  al l  
exi st i ng equi pment ,  r esul t i ng c l ear ances,  and new equi pment  l ocat i ons 
i nt ended t o be i ncor por at ed i nt o t he syst em,  and f ur ni sh an exi st i ng 
condi t i ons r epor t  t o t he Gover nment .  The r epor t  shal l  i dent i f y t hose i t ems 
t hat  ar e non- wor kabl e as def i ned i n t he cont r act  document s.  The Cont r act or  
shal l  be hel d r esponsi bl e f or  r epai r s of  modi f i cat i ons necessar y t o make 
t he syst em per f or m as r equi r ed.

] 3. 1. 2   Schedul i ng of  Wor k and Out ages

**************************************************************************
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/ or  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 
Cont r act or  t o per f or m t he wor k af t er  nor mal  hour s.

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

The Cont r act  Cl auses shal l  gover n r egar di ng per mi ssi on f or  power  out ages,  
schedul i ng of  wor k,  coor di nat i on wi t h Gover nment  per sonnel ,  and speci al  
wor ki ng condi t i ons.

[ 3. 2   FI ELD APPLI ED PAI NTI NG

Wher e f i el d pai nt i ng of  encl osur es i s r equi r ed t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y- appl i ed coat i ngs,  pr ovi de manuf act ur er ' s r ecommended 
coat i ngs and appl y i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

] 3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Per f or mance of  Accept ance Checks and Test s

3. 3. 1. 1   Met er  Assembl y

a.  Vi sual  and mechani cal  i nspect i on
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   1.  Compar e equi pment  namepl at e dat a wi t h speci f i cat i on and appr oved 
shop dr awi ngs.

   2.  I nspect  physi cal  and mechani cal  condi t i on.

   3.  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance usi ng 
l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e bol t ed 
el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod.

   4.  Ver i f y gr oundi ng of  met er i ng encl osur e.

   5.  Ver i f y t he pr esence of  sur ge ar r est er s.

   6.  Ver i f y t hat  t he CT r at i o and t he PT r at i o ar e pr oper l y i ncl uded i n 
t he met er  mul t i pl i er  or  t he pr ogr ammi ng of  t he met er .

b.  El ect r i cal  t est s

   [ 1.  Cal i br at e wat t hour  met er s accor di ng t o manuf act ur er ' s publ i shed 
data. ]

   2.  Ver i f y t hat  cor r ect  mul t i pl i er  has been pl aced on f ace or  met er  
wher e appl i cabl e.

   3.  Pr i or  t o syst em accept ance,  t he Cont r act or  wi l l  demonst r at e and 
conf i r m t he met er  i s  pr oper l y wi r ed and i s di spl ay i ng cor r ect  and 
accur at e el ect r i cal  i nf or mat i on.

3. 3. 1. 2   Cur r ent  Tr ansf or mer s

a.  Vi sual  and mechani cal  i nspect i on

   1.  Compar e equi pment  namepl at e dat a wi t h speci f i cat i on and appr oved 
shop dr awi ngs.

   2.  I nspect  physi cal  and mechani cal  condi t i on.

   3.  Ver i f y cor r ect  connect i on.

   4.  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance usi ng 
l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e bol t ed 
el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod.

   5.  Ver i f y t hat  r equi r ed gr oundi ng and shor t i ng connect i ons pr ovi de 
good cont act .

b.  El ect r i cal  t est s

   1.  Per f or m r esi st ance measur ement s t hr ough al l  bol t ed connect i ons wi t h 
l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

   2.  Per f or m i nsul at i on- r esi st ance t est .
   
   3.  Per f or m a pol ar i t y t est .

   4.  Per f or m a r at i o- ver i f i cat i on t est .
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3. 3. 1. 3   Pot ent i al  Tr ansf or mer s

a.  Vi sual  and mechani cal  i nspect i on

   1.  PT' s ar e r i gi dl y mount ed.

   2.  PT' s ar e cor r ect  vol t age.

   3.  Ver i f y t hat  adequat e c l ear ances exi st  bet ween pr i mar y and secondar y 
circuit.

b.  El ect r i cal  t est s

   1.  Per f or m a r at i o- ver i f i cat i on t est .

3. 3. 2   Fol l ow- Up Syst em Funct i on Ver i f i cat i on

Upon compl et i on of  accept ance checks and t est s,  t he Cont r act or  shal l  show 
by demonst r at i on i n ser vi ce t hat  c i r cui t s and devi ces ar e i n good oper at i ng 
condi t i on and pr oper l y per f or mi ng t he i nt ended f unct i on.  As an except i on t o 
r equi r ement s st at ed el sewher e i n t he cont r act ,  t he Cont r act i ng Of f i cer  
shal l  be gi ven 5 wor ki ng days'  advance not i ce of  t he dat es and t i mes of  
checki ng and t est i ng.

3. 3. 3   Training

The Cont r act or  shal l  conduct  a t r ai ni ng cour se f or  met er  conf i gur at i on,  
oper at i on,  and mai nt enance of  t he syst em as speci f i ed.  The t r ai ni ng shal l  
be or i ent ed f or  al l  component s and syst ems i nst al l ed under  t hi s cont r act .  
Tr ai ni ng manual s shal l  be del i ver ed f or  [ _____]  t r ai nees wi t h t wo 
addi t i onal  copi es del i ver ed f or  ar chi v i ng at  t he pr oj ect  s i t e.  The 
Cont r act or  shal l  f ur ni sh al l  audi ovi sual  equi pment  and al l  ot her  t r ai ni ng 
mat er i al s and suppl i es.  A t r ai ni ng day i s def i ned as ei ght  hour s of  
c l assr oom i nst r uct i on,  i ncl udi ng t wo 15- mi nut e br eaks and excl udi ng 
l uncht i me,  Monday t hr ough Fr i day,  dur i ng t he dayt i me shi f t  i n ef f ect  at  t he 
t r ai ni ng f aci l i t y .  For  gui dance i n pl anni ng t he r equi r ed i nst r uct i on,  t he 
Cont r act or  shal l  assume t hat  at t endees have a hi gh school  educat i on or  
equi val ent ,  and ar e f ami l i ar  wi t h ut i l i t y  syst ems.  Appr oval  of  t he pl anned 
t r ai ni ng schedul e shal l  be obt ai ned f r om t he Gover nment  at  l east  30 days 
pr i or  t o t he t r ai ni ng.

a.  Tr ai ni ng:   The cour se shal l  be t aught  at  t he pr oj ect  s i t e wi t hi n t hi r t y 
days af t er  compl et i on of  t he i nst al l at i on f or  a per i od of  one [ _____]  
day( s) .  A maxi mum of  [ 6] [ _____]  per sonnel  wi l l  at t end t he cour se.  The 
t r ai ni ng shal l  i ncl ude:

   1.  Physi cal  l ayout  of  each pi ece of  har dwar e.

   2.  Met er  conf i gur at i on,  t r oubl eshoot i ng and di agnost i cs pr ocedur es.

   3.  Repai r  i nst r uct i ons.

   4.  Pr event i ve mai nt enance pr ocedur es and schedul es.

   5.  Test i ng and cal i br at i on pr ocedur es.

        - -  End of  Sect i on - -
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