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SECTION 26 05 71
ELECTRI CAL SYSTEM PROTECTI VE DEVI CE STUDY

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the requirenents of the Electrical System
Protective Device Study (herein, “the study”).

B. A short-circuit and sel ective coordi nati on study shall be prepared for
the electrical overcurrent devices to be installed under this project.

C. The study shall present an organi zed time-current anal ysis of each new
panel board back to the existing distribution equi pnent in Buil ding 99.
The study shall reflect the operation of each device during normal and
abnormal current conditions.

1.2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Genera
el ectrical requirements that are comon to nore than one section of
Di vi si on 26.

F. Section 26 24 16, PANEL BOARDS: Low voltage panel boards.

G Section 26 24 19, MOTOR CONTROL CENTERS: Low voltage notor contro
centers.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS

B. The protective device study shall be prepared by the equi prent
manuf acturer's qualified engineers or an approved consultant. The
contractor is responsible for providing all pertinent informtion
required by the preparers to conplete the study.

1.4 SUBM TTALS

A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:

B. Product data on the software programto be used for the study. Software
shall be in mainstreamuse in the industry, shall provide device
settings and ratings, and shall show sel ective coordination by time-
current draw ngs.

C. Complete short-circuit and coordi nati on study as described in paragraph
1. 6.

D. Protective equi pment shop draw ngs shall be submitted simultaneously
with or after the protective device study. Protective equi pment shop
drawi ngs will not be accepted prior to protective device study.

E. Certification: Two weeks prior to final inspection, subnmit four copies
of the followi ng to the Resident Engi neer/COTR
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Certification by the contractor that the protective devi ces have been
adjusted and set in accordance with the approved protective device
st udy.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications listed bel ow (including amendnents, addenda, revi sions,
suppl enents, and errata) forma part of this specification to the extent
ref erenced. Publications are referenced in the text by designation only.
Institute of Electrical and El ectronics Engi neers (| EEE)
242-01 . ... Reconmended Practice for Protection and

Coordi nation of Industrial and Commercial Power

Syst ens
399-97 ... Recommended Practice for Power Systens Anal ysis
1584a-04 ............... Gui de for Performng Arc-Fl ash Hazard

Cal cul ati ons

1.6 REQUI REMENTS

A

C

The conpl ete study shall include a systemone |ine diagram short-
circuit and ground fault analysis, and protective coordination plots for
t he new panel boards and existing feeders as part of this project.
One Line Di agram
1. On the one line diagram show all electrical equipment and wiring to
be protected by the overcurrent devices installed under this project.
2. On the one line diagram also show the follow ng specific
i nformation:
a. Calculated fault inmpedance, X/ R ratios, and short-circuit val ues
at each feeder and branch circuit bus.
b. Breaker and fuse ratings.
c. Cenerator kWand Transforner kVA and vol tage ratings, percent
i npedance, X/R ratios, and wiring connections.
d. Voltage at each bus.
e. ldentification of each bus, matching the identification on the
construction draw ngs.
f. Conduit, cable, and busway material and sizes, length, and X' R
ratios.
Short-Circuit Study:
1. Systematically calculate the fault inpedance to determi ne the
avai |l abl e short-circuit and ground fault currents at each bus.
I ncorporate the notor contribution in determ ning the nmonentary and
interrupting ratings of the protective devices.
2. The study shall be cal cul ated by neans of a conputer program
Pertinent data and the rationale enployed in devel oping the
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cal cul ati ons shall be incorporated in the introductory remarks of the
st udy.

3. Present the data conclusions of the short-circuit study in a table
format. Include the follow ng:

a. Device identification.

b. Operating voltage.

c. Protective device.

d. Device rating.

e. Calculated short-circuit current.
D. Coordination Curves:

1. Prepare the coordination curves to determne the required settings of
protective devices to ensure selective coordination. Gaphically
illustrate on | og-1og paper that adequate tine separation exists
bet ween series devices, including the utility company upstream
device. Plot the specific tinme-current characteristics of each
protective device in such a manner that all upstream devices are
clearly depicted on one sheet.

2. The followi ng specific information shall also be shown on the
coordi nati on curves:

a. Device identification.
Vol tage and current ratio for curves.
3-phase and 1-phase ANSI damage points for each transforner.
No- danage, nelting, and clearing curves for fuses.
Cabl e damage curves.
Transformer in-rush points.

Q —+ ®© o O T

Maxi mum short-circuit cutoff point.
3. Develop a table to summarize the settings selected for the protective
devices. Include the following in the table:
a. Device identification.
b. Relay CT ratios, tap, time dial, and instantaneous pickup
c. Circuit breaker sensor rating, long-tine, short-tinme, and
i nst ant aneous settings, and time bands.
d. Fuse rating and type.
e. Gound fault pickup and time del ay.
1.7 ANALYSI S
A. Analyze the short-circuit cal cul ations, and hi ghlight any equi pnent
determ ned to be underrated as specified. Propose approaches to
effectively protect the underrated equi prent. Provide m nor
nodi fications to conformwith the study (exanples of minor nodifications
are trip sizes within the sane frame, the tine-current curve
characteristics of induction relays, CT ranges, etc.).
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B. After devel oping the coordination curves, highlight areas |acking
coordi nation. Present a technical evaluation with a discussion of the
| ogi cal conpromi ses for best coordination.

1.8 ADJUSTMENTS, SETTI NGS AND MODI FI CATI ONS

A. Necessary final field adjustments, settings, and m nor nodifications
shall be nade to conformw th the study wi thout additional cost to the
Gover nment .

B. Al final circuit breaker and relay settings and fuse sizes shall be
made in accordance with the recommendati ons of the study.

---END- - -
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