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MEDIUM VOLTAGE  
CABLES              

             
              

 
 
 
 
 
 
 
 
 
              
 
 
 
 

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: 
 
COMPACT STRAND 
CONSTRUCTION  

Okonite Cable Modified by 
Greenwich Engineering 

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  

B Strand Screen-Extruded Semiconducting EPR  

C Insulation-Okoguard EPR  

D Insulation Screen-Extruded semiconducting EPR  

E Shield-Copper Tape  

F Jacket Okoseal  

 Critical Specifications 
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.  

                                        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 lbs./1000' 
11-Approx. Ship Weight lbs./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% Insulation Level  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

115-23-3127 350 177.0 1.11 1.18 80 2.03 1.37 34.7 1810 1950 440 415 4 18

115-23-3131 500 253.0 1.22 1.30 80 2.03 1.49 37.7 2355 2555 535 500 5 20

115-23-3135 750 380.0 1.40 1.48 80 2.03 1.66 42.2 3246 3511 655 610 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 
**  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: 
 

i. Render advice regarding method of installing cable. 
 

ii. Inspection of equipment for installing cable. 
 

iii. Witness representative amount of cable pulling and testing. 
 

iv. Certify with a sworn affidavit that the aforementioned particulars 
are satisfactory and the cable installed in accordance with cable 
manufacturer’s recommendations. 

 
 

   
 
 
APPROVED VENDORS: 
 
1. Kerite 
 
2. Pirelli 
 
3. Okonite 
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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. 



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

 
 
 
SEPARABLE CONNECTORS:   

1. Junctions 
 
 

Critical Characteristics: 
a. Compliance with IEEE 386 
b. All Copper current carrying and mating components 
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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) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MODIFIED BY GREENWICH ENGINEERING 
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SEPARABLE CONNECTORS:   

3. Fault Indicators with SCADA contacts 
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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. 
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APPROVED MANUFACTURERS: 
 
I. SEPERABLE CONNECTORS 

i. ELASTIMOLD 
ii. COOPER INDUSTRIES 

II. FAULT INDICATORS 
i. COOPER INDUSTRIES 
ii. FISHER PIERCE 

 
III. INLINE SPLICES 

i. Raychem 
ii. 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. 

 
2. "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." 

 
3. 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. 

 
4. 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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5. 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. 

 
6. 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. 

 
ii. 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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PRIMARY SWITCHES  

& 
MEDIUM VOLTAGE TRANSFORMERS  
 
 
 
 
 
 
 



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 ISO 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. 
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METERING, MONITORING 

& DATA LOGGING 
 
 

 
 

 
 
 
 
 

 

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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Critical Characteristics: 
 

1. New meters shall be compatible with the existing meters already installed at the 
uptown campus under SUCF Project № 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  
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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

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

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

(3) Conductor size: No. 6 AWG minimum.  500 kcmil maximum except
750 kcmil 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.
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b. Cable Insulation Rating:  Cable minimum insulation ratings shall be based on
the following:

Rating Nominal
System Voltage             System Grounding * Insulation
5 kV 2400 V ungrounded, grounded 133%, nominal
5 kV 4160 V grounded 133%, nominal
5 kV 4160 V, 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
25 kV 23 kV grounded 133%, nominal
25 kV 23 kV ungrounded 133%, nominal
35 kV 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

(1) 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.
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(5) Test phase rotation and sequencing for closed transition switching
applications.

e. Warranty

(1) 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. Identification

(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

(1) Premolded preferred.
(2) Splicers experienced in splices used.  Resume and certification to be

submitted.
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(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

(1) 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.

(3) 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.

(5) 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.

* * * * *




