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MEDIUM VOLTAGE
CABLES

A=
COMPACT CU ORKOGUARD EP PWVC 15kV 133% INSUL “

This standard is not meant to exclude manufacturers who can meet or exceed the minimum
requirements set herein. See approved manufacturers section.
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CABLE MAIN CHARACTERISTICS:

Okonite Cable Modified by

COMPACT STRAND Greenwich Engineering

CONSTRUCTION

Okoguard®-Okoseal® Type MV-105

15kV Shielded Power Cable
One Okopact® (Compact Stranded) Copper Conductor/105°C Rating
133% Insulation Level

®

A Uncoated, Okopact (Compact Stranded) Copper Conductor

g B Strand Screen-Extruded Semiconducting EPR
’ C Insulation-Okoguard EPR
¢ D Insulation Screen-Extruded semiconducting EPR
8 E Shield-Copper Tape
. F Jacket Okoseal
Critical Specifications
F Conductor: Annealed uncoated copper compact stranded per

ASTM B-496.

Strand Screen: Extruded semiconducting EPR strand screen.
Meets or exceeds electrical and physical requirements of ICEA
S-93-639/NEMA WC74 & S-97-682, AEIC CS8 and UL 1072.

Insulation: Meets or exceeds electrical and physical
requirements of ICEA S-93-639/NEMA WC74 & S-97-682,
AEIC CS8 and UL 1072,

Insulation Screen: Extruded semiconducting EPR insulation
screen . Meets or exceeds electrical and physical requirements
of ICEA S-93-639/NEMA WC74 & S-97-682, AEIC CS8 and
UL 1072.
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Shield: 5 mil bare copper tape helically applied.

Jacket: Meets or exceeds electrical and physical requirements
of ICEA S-93-639/NEMA WC74 & S-97-682 and UL 1072 for polyvinyl chloride
jackets. UL Listed as Type MV-105 and sunlight resistant in accordance with UL 1072
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Product Features

Triple tandem extruded, all EPR system. Okoguard cables meet or exceed all
recognized industry standards (UL, AEIC, NEMA/ICEA, IEEE). 105°C continuous
operating temperature. 140°C emergency rating. 250°C short circuit rating.
Excellent corona resistance. Screens are clean stripping. Exceptional resistance
to "treeing". Moisture resistant. Resistant to most oils, acids, and alkalies.
Sunlight resistant. Improved Temperature Rating.

1-Okonite Catalog Number
2-Conductor Size - AWG or kcmil
3-Conductor Size - mm2
4-Approx. Dia. over Insulation(in.)
5-Approx. Dia. over Screen(in.)
6-Jacket Thickness - mils

7-Jacket Thickness - mm
8-Approx. O.D. - Inches

09-Approx. O.D. - mm

10-Approx. Net Weight Ibs./1000*
11-Approx. Ship Weight Ibs./1000'
12-Ampacities Conduit in Air
13-Ampacities Underground Duct*
14-Conduit Size-Inches**
15-Bending radius (in)

Okoguard Insulation:220 mils(5.59mm), 133%0 Insulation Level
1 2 3 4 56 7 8 9 10 11 12 13 1415

4115-23-3127 350 177.01.11 1.18 80 2.03 1.37 34.7 1810 1950 440415 4 18
4115-23-3131 500 253.0 1.22 1.30 80 2.03/1.49 37.7 2355 2555/535500 5 20
4115-23-3135 750 380.0 1.40 1.48 80 2.03| 1.66 42.2 3246 3511 655610 5 22

* Derate this figure to account for the external thermal contribution due to other cables
and the specific installation configuration. See Greenwich Engineering Ampacity Chart
falad 3 x 1/c 500 Kcmil are approved in 4” existing conduits at SYNY-A
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Installation Notes and Requirements:

1. Contractors, accompanying their bid proposals, shall submit written evidence
documenting that they have satisfactorily completed a minimum of three (3)
similar medium-voltage projects, of equal or greater dollar value, within the
previous five (5) years, and shall also submit the resumes of proposed
electricians expected to perform the contract's cable pulling and splicing work."

2. Ensure all pulling procedures and compounds are as approved and certified by
the cable manufacturer.

3. All single core cables shall be triplexed on reels prior to shipment at the
factory

4. No cable over 6 months old, when delivered to site, shall be used.

5. A separate grounding conductor of #4/0 shall be run all along, and bonded to

the cable sheath and manhole grounding system at every splice or termination.

6. Submit the following, certified by the manufacturer, for the full cable run and
obtain campus facilities engineering approval prior to start of work:

i. Side wall pressure profile
ii. Cable tension profile
iii. Cable pulling implementation plan, including ways and means of
execution.

7. Submit high voltage cable Splicer/Terminator certification of competency and
experience 30 days before splices or terminations are made in high voltage
cables. Splicer/Terminator experience during the immediate past 5 years shall
include regular and ongoing performance in splicing and terminating cables of
the type and classification being provided under this Contract.
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8. Company Field Advisor: Secure the services of the cable manufacturer’s field
advisor for minimum of (40) hours for the following:

APPROVED VENDORS:

1. Kerite

2. Pirelli

3. Okonite

Render advice regarding method of installing cable.

Inspection of equipment for installing cable.

Witness representative amount of cable pulling and testing.
Certify with a sworn affidavit that the aforementioned particulars

are satisfactory and the cable installed in accordance with cable
manufacturer’'s recommendations.
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SEPERABLE CONNECTORS
SPLICES &
FAULT INDICATORS

This standard is not meant to exclude other manufacturers who can meet or exceed the
minimum requirements set here in. See approved manufacturers section.
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SEPARABLE CONNECTORS:

1. Junctions

Critical Characteristics:
a. Compliance with IEEE 386

b. All Copper current carrying and mating components

4.0
™ (102 mm) ™

o {[%4 ” - —
o L[ |

|, 42
H{ 107 mm)

o) |
5.2
|| (152 mm)
) A & e I
9 2. - B - 10‘1 L ]
(56 mm) L 4
916 x 2.4° OBROUND 0z:mm)
MOUNTING HOLES
Figure 3.
Dimensional drawing shows mounting configuration.
Mola: Dimensions given are lor refarence only
TABLE 6
Dimensional Information r
¥
Physical Mounting Dimensions in/mm 4.2
Di i {107 mmj)
Number of in/mm Configuration 1 Configuration 2 Configuration 3 =
Interfaces A B Min. Max. Min. Max. Min. Max.
2 19.0 7.0 141 16.2 a7 125 5.6 8.4
(483)  (178) | (358)  (429) (248) (318) (142) 213)
.J 23.0 11.0 18.6 21.4 14.2 17.0 10.1 12.9 2.
- (584) (279) | (472)  (544) (361) (432) (257) (328) y
- = 3.4"
4 27.1 15.0 24.1 26.9 19.7 225 16.6 18.4 (g?mm
(886) (381) | (612)  (686) (500} (572) 308) (467) |‘/
Conliguralion 1. Bolh feel lumned oul.
Conliguralion 2. One Teel lumed oul, ha olher in. -
Configuralion 3. Both feel lumed in S8 HOLE
Figure 4.
Stainless Steel U-strap for direct wall
mount.
Nole: Dimensions given are for reference only.
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SEPARABLE CONNECTORS:
2. No Load Breaks (NLB)

Critical Characteristics:
a. Compliance with IEEE 386
b. All Copper current carrying and mating components
c. Connectors shall be rated for 900A (Copper)

Deadbreak Apparatus

Connectors

600 A 15/25 kV Class

Program Study

MODIFIED BY GREENWICH ENGINEERING

Bol-T™ Deadbreak Connector

GENERAL
The Cooper Power Systems 600 A,
15/25 KV Class Bol-T™ Deadbreak

Cannector is usad to terminate high-
voltage underground catde on
deadfront apparatus such as transform-
ars, switchas and switchgaar. It |s fully
shlelded, submersibéa and meets the
requirements of IEEE Standard 386™
~ “Saparable Insulated Connector
Systams”.

The capacitive tast point ¢n the
insuating plug provides a means of
testing tha ciroust without disturting
the bolted connection

In addition to the capacitive test point
feature an the Insulating plug, Coopar
Powaer Systems offars an optional
capacitive test point similar to the test
poants on Cooper 200 A Elbows, This
allows the usa of the Type “TPR"
Saenes Fault Indicators, and provides a
hodstick oparable means of datarmining
circuit condition when usad with high
impadance voltage sensing devices
designed for test points.

Bod-T Connectors are designed for
use on solid dielectric cable (XLPE or
EPR) with extruded sami-conductive
shlelds and concentric newtral, with or
without a jacket.

Installation cn jacketed concentric
neutral cabla may require additicnal
=aaling matanal, Cold shrinkabla
adapters are avallable for tape shield,
linzar corrugated and drain wire cabla
adaptaticn for use with deadbraak
connactors.

900 AMP RATING

The Bol-T s rated for S00 A continuous
whan usad with & coppertap compras-
shon connectar, coppar insulating
plug, copper siud and copper bushing
ar uncticn,

INTERCHANGEAEILITY

All Cooper Power Systems 600 &
Deadbreak Connectors contorm o the
alectrical, mechanical and dimensicnal
raguirements of IEEE Standard
386™. The connectors can be used
on any comparably rated bushing inter-
faca that also meats the requirements

600 A Deadbreak Conneclor without lest point; with test point.

of this standard. In addifion, all cable
adaplers, nsulafing plugs, comprassion
connectars and other compaonant pars
are designad 1o ba inlerchangaabls
with thosa curranily available from all
ather manufacturers thal also comply
with IEEE Standard 386™

INSTALLATION

A forque wrench and cne-inch sockel
are used to tightan the insulating plug
through the comprassion connector
within tha T-body onto a de-energized
&00 A bushing intadace. Reter to
Installation Instruction Sheat G600-10-2
for details,

PRODUCTION TESTS

Tasls conductad in accordance wilh

IEEE Standard 386™:

B AC 80 Hz 1 Minuta Withstand
=40 kV

B Minimum Corona Vollage Level
=19 kV

Tesls conduclad in accordance with
Cooper Powar Syslams requirem

® Physical Inspection

B Parodic Dissaction

B Porodie X-ray Analysis

Voltage Ratings and Characteristics

Description kY
Standard VoRage Class &3
Maxsmum Fating Phase-to-Ground 15.2
AC G0 Hz 1 Minute Withetand 40
OC 15 Minuse Withetand Ta
BIL and Full Weve Creat 125
Minimum Corona VoRage Lewel 19

Woliegs rabngs and orarsaclansics a5 i
gevardanca with IEEE Slandard 326™

TABLE 2
Current Ratings and Characteristics
Description Amperes
Cantinuous S0 A s
24 Hour
Cheprioad 1,000 & rm=
Short Time 40,00 & rms symmetical
for 017 =
27 000 & vms symmerical
lor 405

Curment rahings and chamoinsics ane in accordanca
wrh IEEE Siandard 386™

thlt Power Systems
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SEPARABLE CONNECTORS:
3. Fault Indicators with SCADA contacts

S.T.A.R™ Faulted Circuit Indicators Test Point Reset Type

SIDE VIEW
FRONT VIEW 94
| PULLIMNG EYE Brmm
T Provides for guick
i \__installation using a —3
| | single clamp
| (shotgun) stick.
i ¢ i — R = D N |
41 —
(104 mm}) :l: =
| C
3.2 STAR | b yorescenT FLAG
(81 mm) PASTEDORCUTIORATOR | Provides a highly visible
orange fluorescent flag C
designating a faultand a
black flag designating a § 1| ——
normal condition.
y L

CABLE
LENGTH 72" (1829 mm)

(153 mm) OPTIONAL

AUXILIARY CONTACTS CABLE
Provides additional data collection points when
usedon circuits connected to a SCADA system.

} —— - [ ——

Features and dimensions of a TPR faulted circuit indicator with optional auxiliary contacts cable.
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4. EPR / PILC CABLES
The basic kit approved for this particular case, is based on Raychem product

HVS / HVSR product.
Below is the basic components of the splice in a Y configuration.

15 14 13 12 1 10

=
)
=

PILC Cable

Wraparound Sealing Sleeve

Oil Barrier Tubes

SRM (Stress Relief Mastic) Gil Block
Insulating Tube
Shielding/Insulating Tube

Stress Relief Tube

Copper Mesh

R

9. Sealing Breakout
1G.  Polymeric Cables
11.  Ground Braid
12 Reinforcing Tube
13.  Cenductive Tubes
14, Cenductive Breakout
15 Sealing Sleeve Joining Rail
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APPROVED MANUFACTURERS:

l. SEPERABLE CONNECTORS

i. ELASTIMOLD
ii. COOPER INDUSTRIES

. FAULT INDICATORS

I. COOPER INDUSTRIES
ii. FISHER PIERCE

11, INLINE SPLICES

i. Raychem
i. 3M

Installation Notes and Requirements:

1.

Ensure all termination procedures and ancillaries are as approved and
certified by the cable and splice and termination manufacturer.

"Contractors, accompanying their bid proposals, shall submit written
evidence documenting that they have satisfactorily completed a minimum of
three (3) similar medium-voltage projects, of equal or greater dollar

value, within the previous five (5) years, and shall also submit the resumes
of proposed electricians expected to perform the contract's cable pulling
and splicing work."

Submit high voltage cable Splicer/Terminator certification of competency
and experience 30 days before splices or terminations are made in medium
voltage cables. Splicer/Terminator experience during the immediate past 5
years shall include regular and ongoing performance in splicing and
terminating cables of the type and classification being provided under this
Contract.

Each worker and/or team shall provide a non-energized mockup of each
type of splice required for the work, demonstrating methods and
workmanship, which shall be retained throughout the period of work as the
standard for judging the completed work.
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Contractor shall provide a witnessed test report of a satisfactory high
potential test in conjunction with the splice manufacturer’s destructive test
report on all mockups prepared for this work.

The contractor shall secure the services of the splice / termination
manufacturer’s field advisor for a minimum of (40) hours for the following:

i. Witness construction of at least 20 % of the splices and terminations
by each cable splicer who will be doing the actual splicing.

il. Certify with a sworn affidavit that the aforementioned particulars are
satisfactory and the splice / terminations are installed in accordance
with the splice / termination and cable manufacturer’s
recommendations.
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MANHOLES & DUCTBANKS
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1 CAST IRON MANHOLE FRAME AND COVER —- 36" DIAMETER ROUND OPENING — OF
STANDARD DESIGN FOR VEHICULAR TRAFFIC LOADS —— COVER TO HAVE CAST
INSCRIPTION "HIGH VOLTAGE".

2 EACH —— 6" WF STEEL BEAM 5'-6" LONG —— WITH 6" WIDE AND 3" WDE
STRIP OF #13 GAGE EXPANDED METAL REPRODUCING, TACK WELDED TO BEAM FOR
ITS FULL LENGTH, AS SHOWN IN SECTION "C-C".

PORCELAIN INSULATOR —— TYPICAL —— (2) INSULATORS REQUIRED FOR EACH 2)
CABLE ENTERING MANHOLE. 3

9  3/4" X 10'-0" COPPERWELD GROUND ROD WITH CABLE CONNECTOR.
10 EACH —— PULLING-IN EYE. 4)

11 HORIZONTAL SIDEWALL REINFORCING —— TYPICAL #5 RODS SPACED 8" ON
CENTERS. 5)

12 EACH —— VERTICAL SIDEWALL REINFORCED ROD. SAME AS ITEM #14

13 HORIZONTAL ENDWALL REINFORCING —— TYPICAL #5 RODS SPACED 8" ON CENTERS.

14 VERTICAL REINFORCING —— TYPICAL #5 RODS SPACED 8" ON CENTERS.

15 EACH —— FLOOR REINFORCING ROD #5 © 12° ON CENTERS 7
18 FLOOR REINFORCING —— TYPICAL #5—— RODS SPACED 8" ON CENTER.

17 ROOF REINFORCING —— TYPICAL #5—— RODS SPACED 6" ON CENTER.

18 ROOF REINFORCING —— TYPICAL #5 RODS SPACED 6" ON CENTER.

19 EACH 2-#5 ROOF REINFORCING ROD.

20 SUMP HORIZONTAL REINFORCING —— TYPICAL #5 RODS SPACED 6" ON CENTER.

6)

21 SUMP VERTICAL REINFORCING —— TYPICAL #5 RODS SPACED 9" ON CENTER ALL
AROUND.

22  REINFORCING KEYING CONDUIT BANK TO MANHOLE —— TYPICAL #5 TWO RODS
TOP AND BOTTOM AT EACH BANK.

23 4" CAST IRON DRAIN PPE (OMIT WHERE BOTTOM OF MANHOLE FALLS WTHIN
WATER TABLE).

24  CRUSHED ROCK DRY WELL —— 1 CUBIC YARD MINIMUM —— (OMIT WHERE BOTTOM
OF MANHOLE FALLS WITHIN WATER TABLE).

25 CONDUIT ENTRY POSITIONS FOR 2 OR 3 WIDE CONDUIT BANK.
26 CONDUIT ENTRY POSITIONS FOR FOUR WIDE CONDUIT BANK.
27  BRICK CHIMNEY —— WATERPROOF OF ALL (4) SIDES.

28 EACH —— CONDUIT BANK —— REFER TO PLANS FOR QUANTITY AND ARRANGEMENT
OF CONDUITS.

29 INSTALL POLYPROPPYLINE LADDER RUNGS AT 1'-0" INTERVAL

L 18
4
1 o o
14 N ML , 60"
6 R ®|@ 9’ SEE NOTE 6
25 9
VuTsS o
26 ZY XV
SEE NOTE 7 FOR EXPLANATION
15 15 OF LETTERS
\y,_l 17 5 |_.\];l 7
18
W 3 W
L ¥ |
2 2
L
o e
L
1 1
v 19 L
12'-10°
(RODF PLAND
SEE NOTE 2
5/8°
SEE NOTE 1 6
1
SEE NOTE 2

3 CAST IRON GRATING.

4 SUMP PIT, 18" X 18" X 18",

5  END BELLS - FLUSH- TYPICAL.

6  EACH —— CABLE RACK. NOTES

7 2 - POSITION BACK ARM —— TYPICAL. 1) 3" WIDE REINFORCING STRIPS AT SIDE TOWARDS MANHOLE OPENING.
8

6" WIDE REINFORCING STRIP.

GROUND ROD TO BE SET WTH TOP 6" ABOVE FLOOR —— SEAL OPENING IN
FLOOR SLAB AROUND GROUND ROD.

ALL REINFORCING RODS SHALL BE 5/8" BILLET STEEL DEFORMED
INTERMEDIATE GRADE.

IN PAVED AREAS, MANHOLE COVER TO BE SET FLUSH WITH FINISHED
GRADE —— IN UNPAVED AREAS, MANHOLE COVER TO BE SET 2" ABOVE
FINISHED GRADE, WITH SURROUNDING SOIL REGRADED TO A SMOOTH
SLOPE EXTENDING AT LEAST 3 FEET TO MEET UPSET COVER.

THESE DIMENSIONS RELATE TO A BASIC 30 INCH COVER OVER TOP CONDUITS
—— THEY ARE TO BE INCREASED AS REQUIRED WHERE COVER IS GREATER.

CONDUITS IN ENTERING CONDUIT BANKS SHALL OCCUPY CONDUIT ENTRY
POSITIONS IDENTIFIED BY LETTERS IN ACCORDANCE WITH THE FOLLOWING: -

POSITIONS OCCUPIED
AC
ACDF
ABCDEF
ACD/F,G
AB,CDEF.GH.
ACDF,GLJL
AB,C,D.EF,GH,JKL
ZY.XW
ZYXWVU,TS
ZY.XWV,U,TSRQP,0
ZY,XWV,U,T.SR,QP,0KLMN

O I I I CR

O I I N I I )

N I )

8)  ALL INDICATED CONDUIT ENTRY POSITIONS WHICH ARE NOT OCCUPIED BY

CONDUITS IN AN ENTERING DUCT BANK SHALL BE PROVIDED WITH PLUGGED
OPENINGS.

GREENWICH ENGINEERING, LLC
Consulting & Fnginecring Services

124 WEST PUTNAM AVENUE
GREENWICH, CT 06830 USA

DESIGNED BY: DATE: SCALE:
N.Y. 05/05/2005 NTS
PROJECT:
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LEGEND

1 CAST IRON MANHOLE FRAME AND COVER —— 36" DIAMETER ROUND OPENING —— OF
STANDARD DESIGN FOR VEHICULAR TRAFFIC LOADS —— COVER TO HAVE CAST
INSCRIPTION "HIGH VOLTAGE".

2 EACH —- 8" WF STEEL BEAM 5'-6" LONG —— WITH 6" WIDE AND 3" WDE
STRIP OF #13 GAGE EXPANDED METAL REPRODUCING, TACK WELDED TO BEAM FOR

ITS FULL LENGTH, AS SHOWN IN SECTION “"C-C".

CAST IRON GRATING.

SUMP PIT, 18" X 187 X 18"

END BELLS — FLUSH-TYPICAL.

EACH —— CABLE RACK.

2 — POSITION BACK ARM —— TYPICAL.

PORCELAIN INSULATOR —— TYPICAL —— (2) INSULATORS REQUIRED FOR EACH
CABLE ENTERING MANHOLE.

® N e o e

9  3/4" X 10'-0" COPPERWELD GROUND ROD WITH CABLE CONNECTOR.

10 EACH —— PULLING-IN EYE.

11 HORIZONTAL SIDEWALL REINFORCING —— TYPICAL #6 RODS SPACED 8" ON
CENTERS.

12 EACH —— VERTICAL SIDEWALL REINFORCED ROD. SAME AS ITEM #14

13 HORIZONTAL ENDWALL REINFORCING —— TYPICAL #5 RODS SPACED 8" ON CENTERS.

14 VERTICAL REINFORCING —— TYPICAL #6 RODS SPACED 8" ON CENTERS.

15 EACH —— FLOOR REINFORCING ROD #6 © 12° ON CENTERS

16 FLOOR REINFORCING —— TYPICAL #6 RODS SPACED 8" ON CENTER.

17 ROOF REINFORCING —— TYPICAL #6 RODS SPACED 6" ON CENTER.

18  ROOF REINFORCING —— TYPICAL #6 RODS SPACED 6" ON CENTER.

19 EACH 2-#6 ROOF REINFORCING ROD.

20 SUMP HORIZONTAL REINFORCING —— TYPICAL #6 RODS SPACED 6" ON CENTER.

21 SUMP VERTICAL REINFORCING —— TYPICAL $6 RODS SPACED 9" ON CENTER ALL
AROUND.

22 REINFORCING KEYING OONDUIT BANK TO MANHOLE —— TYPICAL #6 TWO RODS
TOP AND BOTTOM AT EACH

23 4" CAST IRON DRAIN PIPE (OMIT WHERE BOTTOM OF MANHOLE FALLS WITHIN
WATER TABLE).

24  CRUSHED ROCK DRY WELL —— 1 CUBIC YARD MINIMUM —— (OMIT WHERE BOTTOM

OF MANHOLE FALLS WITHIN WATER TABLE).
25 CONDUIT ENTRY POSITIONS FOR 2 OR 3 WIDE CONDUIT BANK.
26 CONDUIT ENTRY POSITIONS FOR FOUR WIDE CONDUIT BANK.
27 BRICK CHIMNEY —— WATERPROOF OF ALL (4) SIDES.

EACH —— CONDUIT BANK —— REFER TO PLANS FOR QUANTITY AND ARRANGEMENT
OF CONDUITS.

29 INSTALL POLYPRPYLENE LADDER RUNGS AT 1'-0" INTERVAL

GRADE

L 18
ne
1 o \[/o
e 14 [NML 60"
SEE NOTE 6 R QP 9 SEE NOTE 6
7'-07 25 9
vuTs
% |z Y XW
SEE NOTE 7 FOR EXPLANATION
15 15 OF LETTERS
\B:__l 17 B |—v‘3' 17
18
W ¥ w
L v |
- 2 2
w w
- i
oL

r o 19

12'-10*

PLAN AT ‘D-D*
CRODF PLAN>

Le

SEE NOTE 2
S/8'

SEE NOTE 1
SEE NOTE 2

NOTES
1) 3" WIDE REINFORCING STRIPS AT SIDE TOWARDS MANHOLE OPENING.
2) 6" WIDE REINFORCING STRIP.

3) GROUND ROD TO BE SET WITH TOP 6" ABOVE FLOOR —— SEAL OPENING IN
FLOOR SLAB AROUND GROUND ROD.

4)  ALL REINFORCING RODS SHALL BE 5/8" BILLET STEEL DEFORMED
INTERMEDIATE GRADE.

5) IN PAVED AREAS, MANHOLE COVER TO BE SET FLUSH WITH FINISHED
GRADE —— IN UNPAVED AREAS, MANHOLE COVER TO BE SET 2" ABOVE
FINISHED GRADE, WITH SURROUNDING SOIL REGRADED TO A SMOOTH
SLOPE EXTENDING AT LEAST 3 FEET TO MEET UPSET COVER.

6)  THESE DIMENSIONS RELATE TO A BASIC 30 INCH COVER OVER TOP CONDUITS
—= THEY ARE TO BE INCREASED AS REQUIRED WHERE COVER IS GREATER.

7) CONDUITS IN ENTERING CONDUIT BANKS SHALL OCCUPY CONDUIT ENTRY
POSITIONS IDENTIFIED BY LETTERS IN ACCORDANCE WITH THE FOLLOWING: -

CONDUIT BANK

HiGH POSITIONS OCCUPIED
1 AC

ACDF

ABCDEF

ACDF,G/

ABCDEF.GH,I

ACD/F,GlJL

AB,CDEFCH,)IKL

ZYXW

ZYXWVUTS

ZY.XWVUTSRQP.0

ZYXWVUTSRQP.OKLMN

=

=]

m
N I I SI N}

N L R T R R O )

- N

8)  ALL INDICATED CONDUIT ENTRY POSITIONS WHICH ARE NOT OCCUPIED BY
CONDUITS IN AN ENTERING DUCT BANK SHALL BE PROVIDED WITH PLUGGED
OPENINGS.

GREENWICH ENGINEERING, LLC
Consulting & Lnginecring Services

124 WEST PUTNAM AVENUE
GREENWICH, CT 06830 USA

DESIGNED BY: DATE: SCALE:
N.Y. 05/05/2005 NTS
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COVER

DRILL & TAP FOR %2' SS
HARDWARE & 2 HOI
E&N;ASPRESSION CRIMP CABLE

15" — WELDING CABLE—\

(a
(a)

FRAME

CONNECT SECOND GROUNDING
BONDING _CONNECTIONS r/l (c) / ASSEMBLY WHERE REQUIRED
TO THE CABLE SHEATH
OR SHIELDING (
4 WEATHERPROOF OR
ISULATED GROUNDING
LE CAULK WITH LEAD WOOL

E/B' A, X 10°—0" LONG GROUND
0D (UNLESS OTHERWISE
SPECIFIED) TOP_OF ROD 6
ABOVE MANHOLE FLOOR

LEGEND

(a) CABLE CLAMP.

(b) GROUND CONNECTOR.

(c) GROUND ROD CONNECTOR.
(d) CABLE CONNECTOR.

GROUNDING OF ELECTRICAL MANHOLES
N.T.S

NOTES

MANHOLE STRUCTURE AND COVER SHALL
COMPLY WITH AASHTO H20 LOADING AND
ASTM C978 REQUIREMENTS FOR HEAVY
TRAFFIC

MANHOLE, DEIGN.A“%TYP&
ENGRAVED 1/32° DEEP. NOT LESS
THAN 1/32° WIDE. FOR REQUIRED
DESIGNATION SEE PLANS

DRILL FOR 10-24
SCREWS. USE BRASS
SCREWS. . 3/16*

SYMETRICAL ABOUT § ———

3" X 5/8" X 1/4" —‘
2 1/8"
2 1/2" J

BEARING SéJRFACE %F FRAME

AND COVER SHALL BE
(BRASS -1/8" THICK)  JACHINED

\
2> ELA66B ¢

A ~| (BRASS —1/8" THICK)

DRILL AND TAP 1/2"-13 HOLE
FOR LIFTING RINGS AND SUPPLY
THREADED BOLTS TO PLUG HOLES.

3 INCH DIAM.

1/2-13 BOLT
. 4 PLACES)

A—]

TYPICAL DETAIL OF
MANHOLE COVER

N.T.S.

"E® FOR ELECTRIC

MDA VERT.
9'/_ , 9" /” plune

[

$

.\/\
al

ADD. #4x2'—8"LG.
4 TYP
(SEE NOTE)

3/4"DIA_HOT DIPPED
/ GALVANIZED STEEL
PULLING HOOK
. | WELDED TO REINF.
©| PAINT WELDED AREA
WITH A ZINC—RICH
EPOXY PAINT.
TOP_OF
BOTTOM
SLAB

ADD, 4— —
#4 toriz. | B/

NOTE
CUT TYPICAL REINFORCEMENT 2"
CLEAR OF RECESSED OPENING

DETAIL 1"
TYPICAL DETAIL OF
RECESSED PULLING HOOK
N.T.S.
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GENERAL NOTES:

1.

2.

FRAME AND COVER FOR TRUCK LOADS SHALL BE CAST IRON CAMPBELL#1012B

(MANHOLES) OR APPROVED EQUAL.
FOR COVER MARKINGS AND MANHOLE ID, CONSULT CAMPUS FACILITIES

3. INSERTS SHALL BE HOT—DIPPED GALVANIZED STEEL UNISTRUT SERIES P—3200

COMPLETE WITH END CAPS OF SIMILAR MATERIAL AND FINISH, AND WAXED
CARDBOARD CLOSURE STRIPS.

. g\lLSATIGgL GROUNDING ASSEMBLY IN LOCATIONS SPECIFIED OR AS SHOWN ON

5. PAINT ALL GROUND CONNECTIONS WITH ASPHALT BASE PAINT.

6. REINFORCING BARS SHALL BE ASTM A-615 GRADE 60.
6. REINFORCING BARS SHALL BE ASTM A-615 GRADE 60.

DUCT—BANK NOTES:

1. INSERTS SHALL BE HOT—DIPPED GALVANIZED STEEL UNISTRUT
SERIES P—3200 COMPLETE WITH END CAPS OF SIMILAR MATERIAL
AND FINISH, AND WAXED CARDBOARD CLOSURE STRIPS.

2. REINFORCING BARS SHALL BE ASTM A—615, GRADE 60.
3. CONCRETE STRENGTH SHALL BE A MINIMUM 4000 PSI @ 28 DAYS

CONDUIT SUPPORT
|=—— AND_SPACERS
4'—0" MAXIMUM
24" MIN. BETWEEN A
ADJ. COUPLINGS

DR AN | ] L3N

RECESSED PULLING HOOK

TO CLEAR DUCT OPENINGS;

OPENNG VARES N SIZE
AND LOCATION (SEE PLANS)

1° PREFORMED EXPANSION
JOINT MATERIAL AND MASTIC

CONDUIT
ENCASEMENT
— Fvaries

EXPANSION
JOINT MATERIAL

RECESSED PULLING HOOK

N.T.S.

MANHOLE DESIGNAﬂONSTYP&
ENGRA\ 1/32 DEEP. NOT LESS
THAN 1/32 WIDE. FOR REQUIRED
DESIGNATION SEE PLANS

DRILL FOR 10-24

SCREWS. USE BRASS

SCREWS.

i . 3/16"
PR L] SYMETRICAL ABOUT § ——
i) ELA‘66B ! 3" X 5/8" X 1/4" —‘
L/~ ENSRRSRACE 2 1/8"
. I 2 1/2" J
167 MIN. FOR MANHOLES B4 BEARING SURFACE OF FRAME
> MIN_I__I RENFORGING (BRASS —1/8" THICK) Ao, COVER SHALL BE
g wa -
e > A (BRASS —1/8" THICK)
INTERMEDIATE B DRILL AND TAP 1/2°—13 HOLE
51 1= FOR LIFTING RINGS AND SUPPLY
SPACER iifes THREADED BOLTS TO PLUG HOLES.
BASE SPACEI
\4 \/ I
USE SIDE_FORMS: / VA f?_’ -
WHERE NECESSARY ) Mt % i
RIGID PVC BASE MATERIAL—— TALNieTr oyttt | 3"
COMPATIBLE WITH THE 37 MIN:
SPACERS POWER 3 INCH DIAM.
SECTION A-A SECTION B-B
s o 8
1. FOR SIZE AND NUMBER OF CONDUITS AS WELL AS DUCT BANK FORMATION,SEE PLANS.
2. REINFORCEMENT OF THE CONCRETE ENCASEMENT FOR CONDUIT BANKS SHALL CONSIST CONSULT WITH FACILITIES FOR MANHOLE ID
OF #5 LONGITUDINAL REINFORCING BARS LOCATED 3" IN FROM THE OUTSIDE SURFACE
OF THE ENVELOPE AND SPACED 6" ON CENTERS ON ALL 4 SIDES: TOP, BOTTOM,
AND TWO SIDES #4 REBARS © 12" ON CENTER APART SHALL BE USED TO TIE THE
LONGITUDINAL BARS TOGETHER.
DUCT BANK DETAILS — TYPICAL ARRANGEMENT NTS.
NTS.
GREENWICH ENGINEERING, LLC DESIGNED BY:  DATE: SCALE:
) . L N.Y. 05/05/2005 NTS
Consulting & Fngineering Services PROJECT:
124 WEST PUTNAM AVENUE
GREENWICH. CT 06830 USA ELECTRICAL MASTER PLAN DESIGN STANDARD
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|j Uptown Campus, Primary Electric Master Plan - Program Study

State University of New York At Albany, SUCF Project No. 01832

PRIMARY SWITCHES
&
MEDIUM VOLTAGE TRANSFORMERS




LEGEND

I PRIMARY SELECTIVE 15 KV SWITCH ASSEMBLY I

|
N.O. N.C. WITH VACUUM INTERRUPTER ) CIRCUIT BREAKER
|
3) CURRENT TRANSFORMER.
1200/5 SUBSCRIPT NUMERAL IN PARENTHESIS
O— —O KEY INTERLOCK INDICATE NUMBER OF DEVICES.
NUMERAL INDICATES RATIO.
3
wlu POWER TRANSFORMER ®) POTENTIAL TRANSFORMER
~rm o NUMERAL IN PARENTHESIS
e INDICATES NUMBER OF DEVICES
_D_ VACUUM INTERRUPTER DIGITAL POWER METERING SYSTEM
A SEPERABLE CONNECTOR —o o LIGHTNING ARRESTER

NO LOAD BREAK, 900A LA
ALL COPPER

SHORT SPECS:

SF6 SWITCHGEAR:

— The switchgear shall consist of a gas-tight tank containing SF6
gas, load-interrupter switches and re-settable vacuum fault
interrupters with visible open gaps and integral visible grounds,
and a microprocessor-based over-current control. Load-
interrupter switch terminals shall be equipped with bushings
rated 600 amperes continuous, and fault-interrupter terminals
shall be equipped with bushing wells rated 600 amperes
continuous to provide for elbow connection. Manual operating
mechanisms and viewing windows shall be located on the
opposite side of the tank from the bushings and bushing wells so
that operating personnel shall not be required to perform any
routine operations in close proximity to high-voltage elbows and
cables.

CAST COIL TRANSFORMER:

— The transformer shall be manufactured by a company certified
to 1SO 9001, ANSI/ASQC Q9001 for the design and manufacture
of Power, Distribution, and specialty Dry type transformers.

— The high voltage windings shall be vacuum cast in a metal mold
ensuring absence of voids.

v
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13.8 KV INCOMING
SERVICE — ENTRANCE

| 600A (SIMULATE 30E¥)
|

< LA

(3)

1000/5A
NOTE GROUNDING SWITCH

(o]
B00A*
o

[T

¢ DISPLAY

PRIMARY SF6 SWITCH AND

SECONDARY SWITCHBOARD  (480V)

CONDUCTORS
ALTERNATE NORMAL
FEEDER FEEDER 15 Kv PRIMARY SWITCHGEAR (SF6)
WITH AN INTEGRAL GROUNDING SWITCH
A A
NEW PUFFER (SF6)
SWITCH 600A
N.O. /e </ NG
VACUUM
INTERRUPTER

500 KVA, CAST COIL DRY TYPE, 80°C RISE

A
13.8KV—480Y/277V. 38, 60HZ — 95kV BIL
ing 4 LOW NOISE DESIGN

T~ 3-2/0(15KV)

TRANSFORMER

ONE LINE DIAGRAM

* FOR OTHER TRANSFORMER RATINGS REFER TO GE-SKE—-SUNYA-DS—-003 SHEET 3 OF 3
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TRANSFORMER PROTECTION "GROSS" S:)ETTINGS
150 7E 225 500
225 10E 350 800
300 15E 450 1000
500 25E 800 1600
750 30E 1200 2500
1000 50E 1200 3000
1500 65E 2500 NA
2000 125E 3000 NA
2500 150E 4000 NA
3000 200E 4500 NA
3750 250E 6000 NA
W ORI ENOINEERING. L€
GREENWICH, CT 06430 USA ELECTRICAL MASTER PLAN DESIGN STANDARD
T GE-SKE-SUNYA-DS-003 83 oF 3




Uptown Campus, Primary Electric Master Plan - Program Study
State University of New York At Albany, SUCF Project No. 01832

METERING, MONITORING
& DATA LOGGING

POWERLOGIC® Series 3000
Circuit Monitor

This standard is not meant to exclude manufacturers who can meet or exceed the minimum
requirements set herein. See approved manufacturers section.



POWERLOGIC:

Alarm Summary **

Uptown Campus, Primary Electric Master Plan -
State University of New York At Albany, SUCF Project No. 01832

Program Study

MODIFIED BY GREENWICH ENGINEERING

NOT USED AT SUNY-A

Circuit Monitors

Power Meters

Sub Metering NOT USED AT SUNY-A

CM4000T

CM4000

CM3350

PMas0

PM820

Multi-Cireuit
MMonitor

Alarm Selpoinl Learming

Transient {1ps)

‘Waveshape Alarms (Vollage &
Current)

Disturbance (10ms)

Cyele by Cyde Evenl Recording

High Spaad (100ms)

Ligilal Inpuls/Oulpuls

Boolean Logic

Selpoint-Driven Alarms
WV KWKVALPEKVAR

Power Quality

V.LKVA

Standards Compliance

islurbance Direchon Dalaction ™ [ ] ]

FNG0160 Pass/Fail Summary L L u L]

Flicker IECE1000-4-15 L

SagSwaell Melenng | | | |

ITIC/SEMI FATNEMA MG-1-1998 Opl Opt Opl

Harmonic Power Flows L || L

Harmonic Hesolulion 200lh 2001 Gard a3rd 63rd

Individual Harmonic Readings, V & | aard B3rd aard G3rd 31sl

Communications |
Onboard Fthernet w/FCC21 w/ECC21 wLCG21 Qpi** opl**

Infrared Port wiCMDW F WMV F MCMDVE | FA |

RS-485 n || u || n | Bl | Opt n
RS-232 [ | |

Vo P N - we—
Time Stamping Accuracy 1ms 1ms 1 ms 1 580 1 sec

Analog Inpuls/Oulpuls, (Maximum} 4 4} @ (4 (4"

KYZ / KY Oulput u u u u | /m

Digital Inpuls/Outputs, (Maximuim) (24) (24) () {9 (9"

Metering Characteristics | P |
Sampling Rale, Samples/ T 7 =

Gycle on B0H? B3 333512 512 128 128 128 21
Acouracy of Voltage/Curent reading (1.04% 0.04% 0.075% 0.075% | 0.075% 1% 1% 1%
Vollaga Inpul Ranga VAC d5-600 35-600 A5-600 -6 A5-600 AH0MB0 240/ 80 120480
Current Input Hange AC, STD

Maximum 0-10 {100} 010 (100) 0-10 O-10015A)] 0-10{154) 05
Control Power (Voltage Range) EE [TEEs=Seeey
VAL G0-305 40-305 40-305 0-457 Q0-457 120-480 | 120120-277 a0-132
Ve 100-300 100-300 100-300 100-300 | 100-300

Accuracy [LC Class 02 0z .55 0.55 055

Accuracy ANS| Class 1220 1220 1220 12 20 1220 1216
Cinboard HTML Web Page server w/ECC21 w/ECC21 wiFCC21

Emall on Alarm * W/ECT21 W/ECGE1 W/ECCET

Progrqmmablc Math and Logic - -

Functions

Ragislar Basad Cvanl Log | | | | | | u u

Downloadable Firmware | | | | | | | |

Fanel Mounling | | | | | | | | [ ]

DIN Rail Mounling u L L

Mulliple Device Malering
Capabilities
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MODIFIED BY GREENWICH ENGINEERING

POWERLOGIC:

Circuit Monitor Power Meters

CM3350 PM850 | PM820

Basic Instrumentation

THD, Voltage and Current per phase

MinMax Readings | V. F, PF, THD,

[OTAL KW & KVAR

|Predicted Real/Reaclive/Apparen! Power Demand 3
hasa lotal

Reactive & apparent Power Demand, Present & Peak

Real, Reaclive, Apparent Power, per phase

Fraquancy

Reactive Energy (KVARN) & Apparent Energy (KVAh)
Raal & Haaclive Enargy IN & GUT (Kwhj) (KVARh)
Real Energy (kWhj

Heal Power Demand, Peak

Real Power Demand, Present
Real Power, 3 phase lolal (KW)
Reaclive Powar, 3 phasa lolal (KVAR & KVA)

Power Faclor, par phase & 3 phase tolal

Veltage, per phase (L1, L-N), 3 phase average

Current Demand, Max., neulial

Current Damand, Max., par phasa
Current, neulral
Current, per phase, 3 phase averagea

Advanced Instrumentation

Trending and Forecasting

Fundamenlal Vollaga/Curranl Magniludeas & Ang,
Ipar phase
Fundamental Real & Reaclive Power, 3 phase,

per phase

Incremantal RealfReachve/Apparant Enargy IN & OUT,
- phasa lolal

Vollage N-G

Current, Ground

Logging

Memory (standardioptional) 8MB 800kb | 80kb

1

Energy Summary **

Interval Minlax/Avg Log

Alarm/Event Log | | |
Billing Log | | | |
Maintenance Log n | |
hMin/iMax Log

GPS Clock Synchronization Capability

Demand Synchronization {clock, comms, inpul) | | | |
Block Intarval Demand ] | |

Event Recording

Adaptive Wavaform Caplura

100ms Evenl Recordings

Dislurbance Waveform Capiure

Steady Slate Waveform Caplture
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SAUARE D
D Schneider Electric MODIFIED BY GREENWICH ENGINEERING

%,
" Feature Summary tf%

]
1

Basic Instrumentation

(CurrentéVoltage/Phase, Current Demand,
Power{kW kKVAR KVA) K-Factor,
Energy(kWH kVARh kVah), Power Factor,
Current&Voltage THD, Min/Max Readings

113 A
i) Advanced Instrumentation

ot CM2000 Current - G, Demand Veltage, 3-ph
! canteur Ineremental Energy, Fundamental v
CurrentVoltaga/Powar, Phase Holalion

|
|
i
i
|

g5
=
a

!

| Logging
— Mounting bracket e
M

Memory (Standard / Oplional) 8MB

= Termplate Alarm / Evant Log

v

| = 1“;1;— | i Maintenance | og v
1 |"" i) _"I ™ 12s) Min / Max Average Log L
d

v

Meunting Termplate . Intarval Min / Max Log
(Millirmieters) Trending / Forecasting

Time Synchronization
1025 - Comms. Clock Synchronization

2505 v
GPE Clock Synchronizahon Option

Alarming
Setpoint-Driven Alarms

CMA000

High Speaad (100ms)
Mulliple Level Alarming
Disturbance (1/2 ¢ycle)
Power Quality
(Millllmlugﬁmj Sag / Smll Monltgnng v
Harmonic Rasolution 6ard
59 10.25 Communications
() (23] RS485 Port Spaad 38.4K
Ellu Manirrm Onboard Ethernet Speed 101 00MB

| |

| ! <
ab _Ll —- . - J' Boolean Alarms v
s 1| DIN Rail 1 Custom Alamns with Priority Levels v

. ! v

! ! g

| | v

DIN Rail Mounting

4%} o MR Onboard HTML Web Pages v
Display Oplion
Input/Output

KYZ output v
Diglal YO (available on unit)-optional 8
WFC Sleady Slale v
Side From |Mull:m::rs WFC Dishurbance v
100 ms Evant Recording v

Metering Characteristics

Sampling Rate (Samples/Cyde)
Specifications

Vollage Input-Nominal iull scale (Vac) 347 L-N
Control Voltage Range DC 100V
Control Veltage Bange (Vac) 90-305 V
Current Inpuls Range 0-104
Accuracy |EC 60687 dass 058
Accuracy ANSI 122
DN Rail Mountable v

Side View Ordering Information

Part (Type) Description

in. (mm)

0wtk dis turbanca moni o mng

Girguit Manitor, same fsaluras a5

GMDV 4-ing x 20 charactar Vacuum Fluorsscan! Display with 1R port

EGG21 1on Gard w/HTML ilifes

10 Cdd 3 card with 4 inputs, 3-relay outputs, 1 pulge output

ChMEMA 1 adapter—back 10 back display/mater mounting or CM2 senes
it

CMBELA L-hounting brackst adaptar

@ 2002 Schneider Electric
All Rights Reserved
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Critical Characteristics:

1. New meters shall be compatible with the existing meters already installed at the
uptown campus under SUCF Project Ne 37011

2. New meters shall be compatible with Square D power logic software; such that
all variables monitored can be logged and read at the existing monitoring station
in the control room of the heating plant at the uptown campus.

3. For all the variables monitored, see the previous pages.

4. All new and existing software shall be routinely updated and upgraded as per the
manufacturer's recommendations.

5. All meters installed at the main feeders (13.8kV) or at the main buildings service,
shall meet or exceed the accuracy requirements of the utility (NIMO) revenue
metering and ANSI standard C12.20



STATE UNIVERSITY CONSTRUCTION FUND

PROGRAM DIRECTIVES

DIRECTIVE 16-7 Issue date: January 2003
CAMPUS ELECTRIC DISTRIBUTION SYSTEM

1. General: This Directive has been developed to serve as a standard for the various
components of the Campus electric distribution system.

2. Policy

a. The Campus electric distribution system shall be designed and specified to
provide for a high degree of reliability, safety, and continuity of service.
Special design features such as dual selective feeders or double-ended
switchgear shall be provided when required by the Campus Master Plan
and/or the Project Program.

b. All projects to modify a Campus electric distribution system must be designed
to provide equal or better reliability than the original system.

C. Grounded systems are preferred because of the ability to coordinate clearing
of ground faults.

d. Working in live manholes is prohibited.
3. Design and Performance Criteria (Over 600 Volts)
a. Cable Construction

Q) Single conductor, EPR (Ethylene-propylene-rubber) or Kerite insulated,
shielded power cables for use at conductor temperatures of 105°C for
continuous normal operation, 140°C for emergency overload
conditions, and 250°C for short-circuit conditions.  Cross-linked
polyethylene insulation or lead shall not be used.

(@8 AEIC CS6 for Ethylene Propylene Rubber Insulated Shielded
Power Cables (does not apply to Kerite).
(b) ICEA Publications S-93-639 and S-97-682 and NEMA

Publication WC74 for Ethylene-propylene-rubber insulated wire
and cable.
(c) UL Standard 1072 for Type MV 105.

Office of Design & Construction Management Page 1
Campus Electric Distribution System Directive 16-7



STATE UNIVERSITY CONSTRUCTION FUND

PROGRAM DIRECTIVES

(2 Conductor: Uncoated copper, Class B Stranded per ASTM B-8 or Part
2 of ICEA. Aluminum conductors permitted only at SUNY/Buffalo —
Ambherst.

3) Conductor size: No. 6 AWG minimum. 500 kcmil maximum except
750 kemil maximum at Stony Brook Health Science Center.

4) Conductor shielding: An extruded semi-conducting material must be
imposed between conductors and insulation. Shield shall meet or
exceed electrical and physical requirements of ICEA S-97-682, AEIC
CS6, and UL 1072.

5) EPR or Kerite insulation over conductor shielding. EPR insulation shall
meet or exceed electrical and physical requirements of ICEA S-97-682,
AEIC CS6, and UL 1072.

(6) Insulation shield: Extruded semi-conducting thermosetting compound
applied over the insulation. Shield shall meet or exceed the electrical
and physical requirements of ICEA S-97-682, AEIC CS6, and UL 1072.
The shield shall be free-stripping, leaving no residue on the insulation
surface.

(7 Copper tape shield: Helically applied, 5 mil uncoated copper shielding
tape with a minimum 12.5% lap applied directly over extruded
insulation shield. This shield should not be utilized for unbalanced
current in Wye-Wye systems or ground fault currents in excess of the
ampacity of the shield times three (3) without a supplemental ground
return path. Concentric URD cables are not acceptable.

(8) A polyvinyl chloride jacket shall be applied overall.

9) Cables shall be manufactured and tested under a quality assurance
program that meets the requirements of Section 10 CFR50, Appendix
B, of the Federal Register as defined in ANSI N45.2.

(10) All cable shall be identified by means of surface ink printing indicating
manufacturer, size, insulation type, insulation thickness, voltage rating,
insulation level, year of manufacture, and UL designations.

(11) Certified Test Reports may be required.

Office of Design & Construction Management Page 2
Campus Electric Distribution System Directive 16-7



STATE UNIVERSITY CONSTRUCTION FUND

PROGRAM DIRECTIVES

b. Cable Insulation Rating: Cable minimum insulation ratings shall be based on
the following:
Rating Nominal X
System Voltage System Grounding Insulation
5kv 2400V ungrounded, grounded 133%, nominal
5kV 4160V grounded 133%, nominal
5kV 4160V, 4800 V ungrounded 100%, nominal
15 kv 12.47 kV, 13.2 kV, 13.8 kV grounded 133%, nominal
15 kv 12.47 kV, 13.2 kV, 13.8 kV ungrounded 100%, nominal
25kV 23 kV grounded 133%, nominal
25kV 23 kV ungrounded 133%, nominal
35kV 34.5/19.9 kV grounded 100%, nominal

" Grounded system cable insulation ratings assume ground fault clearing
times of less than 1 minute. If ground fault protection cannot clear ground
faults in less than 1 minute, cable insulation ratings should be based on an
ungrounded system.

C. Cable Installation
1) Use pulling eye attached to conductors.

(2) Manufacturer's maximum pulling tension shall not be exceeded. Fund
representative shall monitor dynamometer.

(3) A grounding conductor shall be provided in each duct to serve as a
ground return path

(4)  Arc-proofing: Show on drawings the extent of arc-proofing. Provide in
all manholes and inside buildings where cables are run exposed.

d. Cable Testing

(2) DC high potential testing to be provided by an independent, NETA
certified testing firm.

(2 Do not test existing cable.
3 Use manufacturer recommended test voltages.

4) Test ground back to source.

Office of Design & Construction Management Page 3
Campus Electric Distribution System Directive 16-7



STATE UNIVERSITY CONSTRUCTION FUND

PROGRAM DIRECTIVES

(5) Test phase rotation and sequencing for closed transition switching
applications.

e. Warranty

Q) The cable manufacturer shall warrantee their cable for defects in
manufacturer or design for 30 years from the time of energization.

(2) Circuit protection shall be submitted to cable manufacturer to verify
that cable is properly protected.

f. Manufacturers: Consultant shall investigate manufacturers for inclusion in the
specifications and be prepared to submit background data that qualifies each
manufacturer specified. A minimum of three (3) manufacturers should be
listed.

g. |dentification

(1)  All new underground circuitry shall include the installation of a metallic-
lined, plastic underground marker tape. The tape shall be buried
directly above the ductbank and contain the printed name repeated
continuously along its length.

2 Engraved nameplates: Provide at manholes and terminations. Include
manufacturer, size, insulation type, conductor type, insulation
thickness, voltage rating, insulation level, year of installation, and
feeder designation.

3) Identify rooms with services over 600 Volts with “Danger - High
Voltage —Keep Out” warning signs.

h. Delivery and Storage
1) No cable over one year old, when delivered to site, shall be used.

(2 Store at optimum temperature for installation in dry location. Seal
cable ends against moisture.

i Splices, Terminations, and Splicers
Q) Premolded preferred.

(2) Splicers experienced in splices used. Resume and certification to be
submitted.

Office of Design & Construction Management Page 4
Campus Electric Distribution System Directive 16-7



STATE UNIVERSITY CONSTRUCTION FUND

PROGRAM DIRECTIVES

3 Extent of arc-proofing to be shown.

4) Ground shield at splice.

5) Provide fault indicators at each splice.

J- Procedure for Splicing in Electric Power Manholes

(1) Comply with OHSA standards and regulations.

(2) Open and lock out all building transformer primary switches on the
feeder to be spliced and verify, visually, that the switches have been
cleared.

3 In the main substation, shut down and lock out all feeders in the
manhole. If in doubt, shut down and lock out all feeders to the
Campus. Except in situations where it is not possible coordinate with
SUCF Design & Construction Coordinators.

4) Ground all phases of each feeder.

(5) When safe, remove grounds and verify with a meggar that all switches
have cleared.

(6) Restore the grounds.

(7 In the manhole, identify the feeder to be spliced and cut it open.
Ground all phases each end.

(8) In the main substation, identify the switch serving the cut cable.

9) Provide mechanical protection and electrical insulation on remaining
feeders in the manhole.

(10) Re-energize the remaining feeders.
(11) Prepare and splice the cable.
k. Ductbank and Manhole Design
Q) Size: Manholes must be adequate for new and future work and for safe

clearances for working. Duct size to avoid “jam ratio” for three-
conductor feeders. (NEC Ch. 9 Notes to Tables, Note 10.)
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(2 Duct Shear: Provide duct reinforcement into manhole and building
walls to prevent shearing at manhole and building entrances.

(©)) Existing Raceway: Prior to bidding, existing spare unused raceway is
to be cleaned and mandrelled. Existing conduit is also to be
mandrelled by the contractor installing the new cable.

4) Existing Manholes: Consultant shall survey existing manholes, take
photographs, and prepare a report for SUCF. The report should note
dimensions, duct arrangements, and describe grounding, splice, arc-
proofing, duct bank shear, racking, and drainage conditions. The
report should also identify any other equipment located within the
manhole and provide photographs taken. Rehabilitation of detrimental
existing conditions shall be included in the project scope.

) Where ducts cross or are close to steam or hot water pipes, the duct
shall be insulated to mitigate thermal conditions beyond the cable safe
operating temperature range.

(6) The Consultant shall update the campus one-line power distribution
diagram at the completion of the modifications.

* k k k%
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