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COORDINATED POWER SYSTEM PROTECTION
08/21

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  t he coor di nat ed pr ot ect i on of  power  
systems.

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 Criteria Change Request (CCR) .

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

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 
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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.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 242 (2001; Errata 2003) Recommended Practice 
for Protection and Coordination of 
Industrial and Commercial Power Systems - 
Buff Book

IEEE 399 (1997) Brown Book IEEE Recommended 
Practice for Power Systems Analysis

1.2   SYSTEM DESCRIPTION

**************************************************************************
NOTE:   Pr ovi de br i ef ,  gener al  descr i pt i on of  t he 
el ect r i cal  power  syst em pr oj ect .

Coor di nat e wi t h Sect i on 26 11 14. 00 10 MAI N ELECTRI C 
SUPPLY STATI ON AND SUBSTATI ON;  Sect i on 33 71 01 
OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON;  Sect i on 
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON;  
Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM;  
Section 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG.

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

The power system covered by this specification consists of:  [_____].

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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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  
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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"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

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.  

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

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-03 Product Data

Fault Current Analysis

Protective Device Coordination Study

System Coordinator

1.4   QUALITY ASSURANCE

1.4.1   System Coordinator

System coordination, recommended ratings and settings of protective 
devices, and design analysis must be accomplished by a registered 
professional electrical power engineer with a minimum of [3] [_____] years 
of current experience in the coordination of electrical power systems.  
Submit verification of experience and license number, of a registered 
Professional Engineer as specified above.  Provide experience data 
consisting of at least five references for work of a magnitude comparable 
to this contract, including points of contact, addresses and telephone 
numbers.

PART 2   PRODUCTS
2.1   COORDINATED POWER SYSTEM PROTECTION

**************************************************************************
NOTE:   The r equi r ement s f or  t he st udi es i n t hese 
par agr aphs depend on t he compl exi t y and ext ent  of  
t he power  syst em.   Del et e t hese r equi r ement s f or :  
pr oj ect s of  l i mi t ed scope;  pr oj ect s havi ng 
pr ot ect i ve devi ces whi ch ar e not  adj ust abl e or  f or  
whi ch coor di nat i on i s not  possi bl e ( st andar d mol ded 
case ci r cui t  br eaker s) ;  pr oj ect s i nvol v i ng s i mpl e 
ext ensi on of  600 vol t  l evel  ser vi ce t o a bui l di ng or  
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f aci l i t y  f r om an exi st i ng t r ansf or mer  ( 750 kVA or  
l ess) ;  or  pr oj ect s i nvol v i ng s i mpl e ext ensi on of  600 
vol t  l evel  ser vi ce t o a bui l di ng or  f aci l i t y  f r om a 
new t r ansf or mer  ( 750 kVA or  l ess) .

The desi gner  wi l l  be r esponsi bl e f or  showi ng and 
speci f y i ng t he r equi r ement s f or  f uses,  c i r cui t  
br eaker s,  pr ot ect i ve r el ays,  or  ot her  pr ot ect i ve 
devi ces associ at ed wi t h t he pr oj ect .   The pr ot ect i ve 
devi ces shoul d be sel ect ed and speci f i ed t o pr ot ect  
el ect r i cal  power  syst em conduct or s or  equi pment  
agai nst  sust ai ned over l oads,  i n- r ush condi t i ons,  
el ect r i cal  f aul t s,  or  ot her  abnor mal  power  syst em or  
equi pment  oper at i ng condi t i ons,  i n accor dance wi t h 
UFC 3- 520- 01,  I EEE 242,  and I EEE St d 141.

The compl exi t y and ext ent  of  coor di nat ed power  
syst em pr ot ect i on depends on t he t ype of  bui l di ngs 
or  f aci l i t i es r equi r ed,  on t he l oad demand of  
f aci l i t i es,  and on t he quant i t y and t ypes of  
f aci l i t i es t o be const r uct ed.   Faci l i t i es havi ng a 
r el at i vel y- l ow power  demand ( e. g. ,  2500 kVA or  l ess)  
gener al l y r equi r e pr ot ect i on of :   an i ncomi ng aer i al  
di st r i but i on l i ne or  under gr ound,  medi um- vol t age 
f eeder ;  l ow- vol t age f eeder s t o i ndi v i dual  i t ems of  
equi pment ,  or  t o power  di st r i but i on equi pment ,  and 
br anch ci r cui t s.   Mor e compl ex pr oj ect s such as 
f aci l i t i es wi t h gener at i ng capaci t y,  l ar ge mot or s,  
or  l ar ger  l oad demands,  wi l l  r equi r e mor e det ai l ed 
and ext ensi ve coor di nat ed power  syst em pr ot ect i on.

I ndependent  of  t he t ype or  t ypes of  f aci l i t i es or  
l oad demands,  t he coor di nat ed power  syst em 
pr ot ect i on wi l l  be based on:   economi cs,  s i mpl i c i t y,  
and t he el ect r i cal  power  avai l abi l i t y  di ct at ed by 
t he Usi ng Agency or  Ser vi ce,  or  by t he f unct i onal  
use of  t he f aci l i t i es or  ut i l i t i es;  r equi r ement  t o 
pr ovi de maxi mum power  ser vi ce wi t h a mi ni mum of  
power  i nt er r upt i ons;  and t he oper at i ng speed of  
pr ot ect i ve devi ces r equi r ed t o mi ni mi ze damage t o 
el ect r i cal  component s or  i t ems of  equi pment  and t o 
pr event  i nj ur y t o per sonnel  and nui sance t r i ppi ng.

Unl ess ot her wi se appr oved,  a dc power  sour ce wi l l  be 
shown and speci f i ed t o ensur e pr oper  c l osi ng and 
t r i ppi ng of  pr ot ect i ve devi ces whi ch r equi r e a 
r el i abl e power  sour ce dur i ng out age of  t he nor mal  
al t er nat i ng- cur r ent  power  sour ce.

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

Prepare analyses to demonstrate that the equipment selected and system 
constructed meet the contract requirements for ratings, coordination, and 
protection.  Include a load flow analysis, a fault current analysis , and a 
protective device coordination study .  Submit the study along with 
protective device equipment submittals.  No time extensions or similar 
contact modifications will be granted for work arising out of the 
requirements for this study.  Approval of protective devices proposed will 
be based on recommendations of this study.  The Government is not 
responsible for any changes to equipment, device ratings, settings, or 
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additional labor for installation of equipment or devices ordered and/or 
procured prior to approval of the study.  The studies must be performed by 
a registered professional engineer with demonstrated experience in power 
system coordination in the last [3] [_____] years.  Provide a list of 
references complete with points of contact, addresses and telephone 
numbers.  The selection of the engineer is subject to the approval of the 
Contracting Officer.

2.1.1   Scope of Analyses

The fault current analysis and protective device coordination study must 
begin at:  [the source bus and extend down to system buses where fault 
availability is 10,000 amperes (symmetrical) for building/facility 600 
volt level distribution buses.] [the source bus and extended through the 
secondary side of transformers for medium voltage distribution feeders.] 
[the source bus and extend through [outgoing breakers] [outgoing medium 
voltage feeders, down to the individual protective devices for medium 
voltage radial taps] [outgoing medium voltage feeders, through the 
secondary side of transformers] [as indicated] for main electric supply 
substations.] [the nearest upstream device in the existing source system 
and extend through the downstream devices at the load end.]

2.1.2   Determination of Facts

**************************************************************************
NOTE:   Requi r e t he Cont r act or  t o obt ai n an avai l abl e 
f aul t  capaci t y at  t he power  sour ce or  pr ovi de a 
f aul t  capaci t y on whi ch t o base t he anal ysi s.   
Del et e t he unused opt i on.

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

Determine and document the time-current characteristics, features, and 
nameplate data for each existing protective device.  [Coordinate with the 
[commercial power company] [_____] for fault current availability at the 
site.]  [Utilize the fault current availability indicated as a basis for 
fault current studies.]

2.1.3   Single Line Diagram

Prepare a single line diagram to show the electrical system buses, 
devices, transformation points, and all sources of fault current 
(including generator and motor contributions).  A fault-impedance diagram 
or a computer analysis diagram may be provided.  Each bus, device or 
transformation point must have a unique identifier.  If a fault-impedance 
diagram is provided, show impedance data.  Show location of switches, 
breakers, and circuit interrupting devices on the diagram together with 
available fault data, and the device interrupting rating.

2.1.4   Fault Current Analysis

2.1.4.1   Method

Perform the fault current analysis in accordance with methods described in 
IEEE 242 , and IEEE 399 .

2.1.4.2   Data

Utilize actual data in fault calculations.  Bus characteristics and 
transformer impedance must be those proposed.  Document data in the report.
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2.1.4.3   Fault Current Availability

Provide balanced three-phase fault, bolted line-to-line fault, and 
line-to-ground fault current values at each voltage transformation point 
and at each power distribution bus.  Show the maximum and minimum values 
of fault available at each location in tabular form on the diagram or in 
the report.

2.1.5   Coordination Study

Demonstrate that the maximum possible degree of selectivity has been 
obtained between devices specified, consistent with protection of 
equipment and conductors from damage from overloads and fault conditions. 
Include a description of the coordination of the protective devices in 
this project.  Provide a written narrative describing:  which devices may 
operate in the event of a fault at each bus; the logic used to arrive at 
device ratings and settings; situations where system coordination is not 
achievable due to device limitations (an analysis of any device curves 
which overlap); coordination between upstream and downstream devices; and 
relay settings.  Provide recommendations to improve or enhance system 
reliability, and detail where such changes would involve additions or 
modifications to the contract and cost damages (addition or reduction).  
Provide composite coordination plots on log-log graph paper.

2.1.6   Study report

a.  Include a narrative describing:  the analyses performed; the bases and 
methods used; and the desired method of coordinated protection of the 
power system.

b.  Include descriptive and technical data for existing devices and new 
protective devices proposed.  Include manufacturers published data, 
nameplate data, and definition of the fixed or adjustable features of 
the existing or new protective devices.

c.  Document [utility company data including system voltages, fault MVA, 
system X/R ratio, time-current characteristic curves, current 
transformer ratios, and relay device numbers and settings;] [and] 
[existing power system data including time-current characteristic 
curves and protective device ratings and settings].

d.  The report must contain fully coordinated composite time-current 
characteristics curves for each bus in the system, as required to 
ensure coordinated power system protection between protective devices 
or equipment.  Include recommended ratings and settings of all 
protective devices in tabulated form.

e.  Provide the calculation performed for the analyses, including computer 
analysis programs utilized.  Provide the name of the software package, 
developer, and version number.

PART 3   EXECUTION

Not Used

        -- End of Section --
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