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1. Service drop conductors shall be above or at least 36" from any door, opening 
window, building vent, or other building opening. 
 

2. The use of split-bolts is not allowed. 
 
3. Telephone drop shall be more than 12" (vertical clearance) below power cable at 

all points. See NESC 235C1, Exception 3. 
 

4. Conductor insulation shall be type XHHW or RHW. 
 

5. If the grounding electrode conductor is exposed to physical damage it shall be 
run in conduit securely fastened to the structure. See NEC 250.64(B). 

 
6. Utility service drop is limited to a maximum 150’ span. Messenger and overhead 

service cable to be furnished and installed by Doyon Utilities. 
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1. If service drop exceeds 50’, pole shall be guyed.  Service drop shall not 
exceed 150’.  Service guys shall use Doyon standard E1.1X guy unit and 
either F2.8X screw anchor or F3.18X plate anchor assemblies. 

 
2. Telephone drop shall be more than 12” (vertical clearance) below power 

cable at all points.  See NESC 235C1, Exception 3. 
 

3. Use of split bolts is not allowed. 
 

4. Contractor shall provide and maintain a minimum 4 foot wide clearing 
between the service entrance and the DU pole. 

 
5. #4 AWG bare copper conductor shall be connected to the neutral, service 

enclosure at disconnect, and to the well or ground rod.  
 

6. Approved copper-clad ground rod, 8’ x 5/8” dia. Min., with approved 
connector, driven into undisturbed earth.  Leave exposed for inspection. 
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7. Not Used 
 
8. Temporary construction service is not to be used for energizing permanent 

wiring systems.  Construction service is approved for construction power 
only.  Service will be disconnected 12 months after connect or if permanent 
wiring is energized.   

 
9. Conductor insulation shall be type XHHW or RHW. 

 
10. Minimum pole length shall be 25’. 

 
11. For services above 200 amps see page 12 or contact DU’s Engineering 

Department for information on temporary construction. 
 

12. Meter poles are to be placed a minimum of 20’ from primary lines. 
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1. If service drop exceeds 50’ pole shall by guyed.  Service drop shall not exceed 
150’.  Service guys shall use Doyon standard E1.1X guy unit and either F2.8X 
screw anchor or F3.18X plate anchor assemblies.  

 
2. Telephone drop shall be more than 12” (vertical clearance) below power cable at 

all points.  See NESC 235C1, Exception 3. 
 

3. Use of split bolts is not allowed. 
 

4. Contractor shall provide and maintain a minimum 4 foot wide clearing between 
the service entrance and the DU pole. 

 
5. Approved copper-clad ground rod, 8’ x 5/8” dia. Minimum, with approved 
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connector, driven into undisturbed earth.  Leave exposed for inspection. 
 

6. See Grounding Detail for CT metered service grounding. 
 

7. Temporary construction service is not to be used for energizing permanent wiring 
systems.  Construction service is approved for construction power only.  Service 
will be disconnected 12 months after connect or if permanent wiring is energized. 

 
8. Conductor insulation shall be type XHHW or RHW.  

 
9. Minimum pole length shall be 25’. 

 
10. If grounding electrode conductor is exposed to physical damage it shall be run in 

conduit securely fastened to the pole.  See NEC 250.64(B). 
 

11. Meter poles are to be placed a minimum of 20’ from primary lines. 
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1. Service entrance location shall be approved by DU and shall be located as 
close as possible to existing DU facilities. 

 
2. Conduit for service cable shall be sized per NEC but shall not be less than 2 

inches. 
 

3. The Army Facilities’ service equipment shall conform to the NEC and State of 
Alaska Codes and shall be inspected and approved prior to connection of 
service by DU. 

 
4. Any deviation from this standard shall be approved in writing by DU’s 

Engineers. 
 

5. Not Used 
 

6. If grounding electrode conductor is exposed to physical damage it shall be 
run in conduit securely fastened to the structure.  See NEC 250.64(B). 

 
7. The bottom of the service entrance equipment shall not be less than 36” 

above finished grade or finished floor.  Choose equipment size to maintain 
this minimum distance and maximum height of 6’-7” to the horizontal 
centerline of the highest breaker or handle of the disconnecting means. 
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1. Service entrance location shall be approved by DU and shall be located as 
close as possible to existing DU facilities. 

 
2. Conduit for service cable shall be sized per NEC but shall no be less than 2 

inches. 
 

3. The Army facilities’ equipment shall conform to the NEC and State of Alaska 
Codes and shall be inspected and approved prior to connection of service by 
DU. 

 
4. Where fused disconnects are provided, a separate fuse access door shall be 

provided, interlocked with the main switch, to permit fuse replacement by 
owner without breaking the main service cabinet seals.  (An internal barrier 
suitable for sealing is not acceptable.) 

 
5. Any deviation from this standard shall be approved in writing by DU’s 

Engineers. 
 

6. Not Used 
 

7. The bottom of the service entrance equipment shall not be less than 36” 
above finished grad or finished floor.  Choose equipment size to maintain this 
minimum distance and maximum height of 6’-7’ to the horizontal centerline of 
the highest breaker or handle of the disconnecting means. 



- 16 - 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Contractor to provide appropriate UL approved compression connectors for 
connecting conductors to current transformers (CT's). Contractor can make 
double runs by using both sides of CT pad. 

 
2. This drawing is not intended to show grounding details.  See Grounding Details. 

 
3. Conduit for meter conductors shall be at least 1 inch diameter and no longer than 

30 feet. Conduit shall be RMC or IMC. No Compression Fittings shall be 
accepted. All conduit used for CT circuits shall be of the threaded type. 

 
4. Mount CT's on back wall of cabinet using appropriately sized bolts. Both ends of 

all mounting bolts shall be accessible for future removal. Mount so as to allow 
NEC required space to train both source and load conductors.  CT's shall be 
mounted at right angles to enclosure panels with polarity marks facing source 
side. 

 
5. CT cabinet cover shall be equipped with two handles or similar lifting device. 

 
6. CT cabinet, meter enclosure, and main disconnects shall be grouped together on 

the outside of building. All enclosures shall be raintight (NEMA 3R). Inside 
locations are not permitted without approval prior to installation. 

 
7. On service above 1200 Amps, switch gear installation is preferred. The facility 

electrical designer and contractor shall coordinate with Doyon Utilities for main 
breaker, CT enclosure, and shunt trip requirements. 

 
8. Doyon Utilities shall install CT secondary wiring and test switch. 

 
9. Conductor insulation shall be type XHHW or RHW for mast or conduit 

installations.  
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1. All service enclosures shall be NEMA 3R outdoor type.  Hubs are to be of 
the sealable type.  Hubs exposed to weather shall be rated weather tight. 

2. All CT and meter enclosures shall be sealable and have locknuts, hubs 
and hub covers that are not removable from exterior of can. 

3. This conduit shall be continuous.  No junction boxes, unions, or conduit 
bodies are permitted. 

4. These conduits shall be Rigid Metal Conduit (RMC) or Intermediate Metal 
Conduit (IMC) and sized in accordance with NEC 344.22 for RMC and 
342.22 for IMC.  No compression fittings shall be accepted. 

5. Conduit size between CT and meter enclosures shall be a minimum of 1” 
diameter and not longer than 30 feet.  Conduit shall be RMC or IMC.  No 
compression fittings shall be accepted. 

6. Supply side equipment bonding jumper sized in accordance to NEC 
250.102(C) with minimum size to be #4 Cu as required by DU.  
Equipment bonding jumper shall be continuous throughout service 
equipment. 

7. Bond grounding electrode conductor to metal water pipe and other 
available grounding electrodes as required by NEC 250.50 “Grounding 
Electrode System”. 

8. If grounding requirements of NEC 250.50 cannot be met, and made 
electrodes are utilized as the sole type of grounding electrodes, then the 
resistance requirements of NEC 250.56 shall be met.  Electrodes may be 
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directly bonded together with grounding electrode conductor, individually 
routed to the neutral bus, or connected to an optional terminal bus as 
stated in note 18.  A ground rod is required by DU even if a metal 
water pipe or other electrodes listed in NEC 250.50 are used. 

9. Grounding electrode conductors sized in accordance to NEC 250.66 with 
minimum size to be #4 Cu in accordance with DU requirements.  For 
specific service entrance, see approved DU load data for minimum 
permissible grounding electrode conductor size.  See note 18 for another 
grounding electrode bonding jumper connection option.  Grounding 
conductors shall be continuous as per NEC 250.64(C) and protection 
from physical damage as per NEC 250.64(B). 

10. Use #4 Cu conductor to bond CT meter enclosure.  CT meter bonding 
conductor shall be continuous between bonding points. 

11. All neutral buses shall be either directly or indirectly effectively bonded to 
enclosures in accordance with NEC 250.92.  Install separate grounding 
lug in enclosure if neutral bus is not directly bonded to enclosure.  
Factory supplied neutral bus bonding means are subject to approval. 

12. Per NEC250.12 and 250.96, paint shall be removed from surfaces in 
contact with grounding fittings.  Exposed metal at ground points shall be 
protected with conductive corrosion inhibitor. 

13. Equipment bonding jumpers and CT meter bonding conductor shall be 
routed through the conduit.  Each end of the conduit shall be bonded 
as required by DU. 

14. It is the Contractor’s responsibility to phase mark paralleled conductors in 
an easily visible manner.  High leg of delta services shall be identified 
ORANGE per NEC 110.15. 

15. Threadless couplings and connectors are not allowed for bonding service 
equipment.  OZ Gedney Type CHM-T or similar UL listed with piercing 
screw approved for bonding are acceptable for bonding bushings.  
Standard locknuts or sealing locknuts are not acceptable for 
bonding at service equipment. 

16. Compression or screw-type connectors are acceptable means of splicing 
conductors.  Split bolt type are not allowed. 

17. Service equipment shall be marked to identify it as being suitable for use 
as service equipment. 

18. Optional terminal bus can be added to connect bonding jumpers form 
multiple grounding electrodes.  Optional terminal bus shall be effectively 
bonded to enclosure.  A grounding electrode conductor shall connect the 
optional bus with the neutral bus and it shall be sized as per NEC 250.66. 
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1. All service enclosures shall be NEMA 3R outdoor type.  Hubs exposed to 
weather shall be rated weather tight. 

2. All equipment before meter shall be sealable.  Hubs and hub covers shall not be 
removable from exterior of can. 

3. Compression or screw type connectors are an acceptable means of connecting 
conductors to bus bar. 

4. The conduit shall be continuous.  No junction boxes or conduit bodies are 
permitted.  No compression fittings shall be accepted. 

5. These conduits shall be Rigid Metal Conduit (RMC) or Intermediate Metal C 
(IMC) and sized in accordance with NEC 344.22 for RMC and 342.22 for IMC.  
No compression fittings shall be accepted. 

6. Threadless couplings and connectors are not allowed for bonding serviced 
equipment.  OZ Gedney Type CHM-T or similar UL listed with piercing screw 
approved for bonding are acceptable for bonding conduit to enclosures and may 
be substituted for conduit bonding bushings.  Standard locknuts or sealing 
locknuts are not acceptable for bonding at service equipment. 

7. Bond grounding electrode conductor to metal water pipe and other available 
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grounding electrodes as required by NEC 250.50 “Grounding Electrode 
System.” 

8. If grounding requirements of NEC 250.50 cannot be met, and made electrodes 
are utilized as the sole type of grounding electrodes, then the resistance 
requirements of NEC 250.56 shall be met.  Electrodes may be directly bonded 
together with grounding electrode conductor or individually routed to the neutral 
bus.  A ground rod is required by DU even if a metal water pipe and other 
electrodes listed in NEC 250.50 are used. 

9. Grounding electrode conductor sized in accordance to NEC 250.66 with 
minimum size to be #4 Cu in accordance with DU requirements.  For specific 
service entrance, see approved DU load data for minimum permissible 
grounding electrode conductor size.  #4 Cu may be used when made electrodes 
are the sole type of grounding electrodes.  Grounding conductors shall be 
continuous as per NEC 250.64(C) and protection from physical damage as per 
NEC 250.64(B). 

10. Grounded service conductor sized in accordance to maximum diversified service 
demand and NEC 250.24(C) with minimum size to be #4 Cu according to DU 
requirements.  Grounded service conductor shall be continuous from service 
point throughout service equipment to the neutral bus connection point. 

11. Individual grounded service conductors sized in accordance to individual 
diversified service demand and NEC 250.24(C) with minimum size to be #4 Cu 
according to DU requirements.  Individual grounded service conductors shall be 
continuous from the busway neutral bus throughout service equipment to the 
equipment neutral bus. 

12. Equipment bonding jumper sized in accordance to NEC 250.28 (D) with 
minimum size to be #4 Cu according to DU requirements.  Equipment bonding 
jumper to be continuous throughout service equipment. 

13. Individual equipment bonding jumpers sized in accordance to individual 
disconnect ungrounded conductor sizes and to NEC 250.28 (D) with minimum 
size to be #4 CU according to DU requirements.  Bonding jumpers to be 
continuous throughout service equipment with the exception of the individual 
disconnect taps. 

14. Neutral bus to be effectively bonded to enclosure in accordance with NEC 
250.96.  Install separate grounding lug in enclosure if neutral bus is not directly 
bonded to enclosure.  Factory supplied neutral bus bonding means are subject 
to approval. 

15. Per NEC 250.12 and 250.96, paint shall be removed from surfaces in contact 
with grounding fittings.  Exposed metal at ground points shall be protected with 
conductive corrosion inhibitor. 

16. Equipment bonding jumper shall be routed through the conduit, and each 
of the conduit shall be bonded. 
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17. It is the Contractor’s responsibility to phase mark paralleled conductors in an 
easily visible manner.  High leg of delta services shall be identified ORANGE per 
NEC 110.15. 

18. Service equipment shall be marked to identify it as being suitable for use as 
service equipment. 

19. Use of split bolts is not allowed. 
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1. All service enclosures shall be NEMA 3R outdoor type. Hubs exposed to weather 

shall be rated weather tight. 
 
2. All equipment before meter shall be sealable. Hubs and hub covers shall not be 

removable from exterior of can. 
 

3. Compression or screw type connectors are an acceptable means of tapping the 
grounded service conductor (neutral). 

 
4. Service conduit shall be continuous. No junction boxes or conduit bodies are 

permitted. No compression fittings shall be accepted. 
 

5. These conduits shall be Rigid Metal Conduit (RMC) or Intermediate Metal 
Conduit (IMC) and sized in accordance with NEC 344.22 for RMC and 342.22 for 
IMC. No compression fittings shall be accepted. 

 
6. Threadless couplings and connectors are not allowed for bonding service 

equipment.  OZ Gedney Type CHM-T or similar UL listed with piercing screw 
approved for bonding are acceptable for bonding conduit to enclosures and may 
be substituted for conduit bonding bushings. Standard locknuts or sealing 
locknuts are not acceptable for bonding at service equipment. 
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7. Bond grounding electrode conductor to metal water pipe and other available 

grounding electrodes as required by NEC 250 50 "Grounding Electrode System".   
 

8. If grounding requirements of NEC 250.50 cannot be met, and made electrodes 
are utilized as the sole type of grounding electrodes, then the resistance 
requirements of NEC 250 56 shall be met. Electrodes may be directly bonded 
together with grounding electrode conductor or individually routed to the neutral 
bus. A ground rod is required by DU even if a metal water pipe or other 
electrodes listed in NEC 250.50 are used. 

 
9. Grounding electrode conductor sized in accordance to NEC 250.66 with 

minimum size to be #4 Cu in accordance with DU requirements. For specific 
service entrance, see approved DU load data for minimum permissible grounding 
electrode conductor size #4 Cu may be used when made electrodes are the sole 
type of grounding electrodes. Grounding conductors shall be continuous as per 
NEC 250.64 (C) and protection from physical damage as per NEC 250.64(B). 

 
10. Grounded service conductor sized in accordance to maximum diversified service 

demand and NEC 250.24(C) with minimum size to be #4 Cu according to DU 
requirements. Grounded service conductor shall be continuous from service point 
throughout service equipment to the neutral bus connection point. 

 
11. Individual grounded service conductors sized in accordance to individual 

diversified service demand and NEC 25024(C) with minimum size to be #4 Cu 
according to DU requirements. Individual grounded service conductors shall be 
continuous from the busway grounded service conductor (neutral) tap throughout 
service equipment to the neutral bus. 

 
12. Equipment bonding jumper sized in accordance to NEC 250.28(D) with minimum 

size to be #4 Cu according to DU requirements. Equipment bonding jumper to be 
continuous throughout service equipment. 

 
13. Individual equipment bonding jumpers sized in accordance to individual 

disconnect ungrounded conductor sizes and to NEC 250.28(D) with minimum 
size to be #4 Cu according to DU requirements. Individual equipment bonding 
jumpers to be continuous from tap throughout service equipment. 

 
14. Neutral bus to be effectively bonded to enclosure in accordance to NEC 250.96.  

Install separate grounding lug in enclosure if neutral bus is not directly bonded to 
enclosure. Factory supplied neutral bus bonding means are subject to approval. 

 
15. Per NEC 250.12 and 250.96, paint shall be removed from surfaces in contact 

with grounding fittings. Exposed metal at ground points shall be protected with 
conductive corrosion inhibitor. 
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16. Equipment bonding jumper shall be routed through the conduit, and each 
end of the conduit shall be bonded. 

 
17. It is the Contractor's responsibility to phase mark paralleled conductors in an 

easily visible manner High leg of delta services shall be identified ORANGE per 
NEC 110.15. 

 
18. Service equipment shall be marked to identify it as being suitable for use as 

service equipment 
 

19. Use of split bolts is not allowed. 
 

20. Compression or screw type connectors are an acceptable means of tapping the 
individual equipment bonding jumpers. Size of equipment bonding jumpers shall 
conform to NEC 250 28(D).  
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SERVICE RELATED DETAILS AND METERING DETAILS 
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1. 6” minimum distance from pole to conduit is required.  Conduit installations with 
less than 6” clearance will not be accepted.  See stand-off bracket details on 
page 27.  Only one set of stand-off brackets will be allowed on a pole.  Contact 
DU’s office for information about adding new services to a pole with existing 
risers. 

 
2. Two (2) brackets per 10’ minimum.  Standoff brackets on supporting structures 

shall able arranged such that there is not less than 8’ between either the lowest 
bracket, the ground, or other accessible surface as specified in NESC 217.A.2.C. 

 
3. Conductor insulation shall be type XHHW or RHW. 

 
4. Use of split bolts is not allowed. 
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1. 6” minimum distance from pole to conduit is required.  Conduit installations 
with less than 6” clearance will not be accepted.  Only one set of stand-off 
brackets will be allowed on a pole.  Contact DU Engineers for information 
about adding new services to a pole with existing risers. 

 
2. Minimum sized stand-off bracket shall be 15”.  Stand-off bracket details 

number 1 through 4 shows the maximum number of conduits and conduit 
sizes allowed on 15” and 18” stand-off brackets. 

 
3. Two brackets per 10’ minimum.  Stand-off brackets on supporting structures 

shall be arranged such that there is not less than 8’ between either the lowest 
bracket, the ground, or other accessible surface as specified in NESC 
217.A.2.C. 

 
4. If the number of conduits needed on a pole exceed that shown in details 1 

through 4 then, at DU’s option, an existing pole mounted transformer bank will 
be replaced by a pad mounted transformer and all existing service, if 
applicable, fed by the pole mounted transformer bank will be re-fed from the 
pad mounted transformer.  The maximum sized pole mounted three-phase 
transformer bank is 300kVA. 
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1. All service conduit extending above the roof shall be minimum 2” rigid conduit 
and shall be guyed.  Roof guy line shall be minimum 1/8” stainless steel wire 
(aircraft cable) with approved crosby clamps.  Quantity/Length determined by 
installation requirements. 

 
2. No other attachments are permitted on the mast. 

 
3. For mast heights greater than 60” contact DU Engineering.  Mast designs 

shall be submitted to DU’s Engineers for review prior to installation. 
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1. Potential transformers are required above 600V. 

2. Meter base enclosure for any of the above metering configurations shall 
include provisions for a DU provided test switch. 

3. DU shall provide the CT’s for the Contractor to mount.  DU shall provide and 
install the test switch and wire the CT’s, test switches, and meter base. 

4. As required by NEC 110.15 the phase conductor in the service entrance 
having the higher voltage to ground shall be indentified by the color 
ORANGE, and be located on the right hand lug of the meter base. (4-wire 
delta only) 

5. If grounding requirements of NEC 250.50 cannot be met, and made 
electrodes are utilized as the sole type of grounding electrodes, then the 
resistance requirements of NEC 250.56 shall be met.  Electrodes may be 
directly bonded together with grounding electrode conductor, individually 
routed to the neutral bus, or connected to an optional terminal bus as stated 
in note 6.  A ground rod is required by DU even if a metal water pipe or 
other electrodes listed in NEC 250.50 are used. 

6. Optional terminal bus can be added to connect bonding jumpers from 
multiple grounding electrodes.  Optional terminal bus shall be effectively 
bonded to enclosure.  A grounding electrode conductor shall connect the 
optional bus with the neutral bus and it shall be sized as per NEC 250.66. 
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1. Manual bypass sockets are not allowed unless specifically approved by 
DU prior to installation. 

2. As required by NEC 110.15 the phase conductor in the service entrance 
having the higher voltage to ground shall be identified by the color 
ORANGE, and be located on the right hand lug of the meter base. (4-wire 
delta only) 

3. If grounding requirements of NEC 250.50 cannot be met, and made 
electrodes are utilized as the sole type of grounding electrodes, then the 
resistance requirements of NEC 250.56 shall be met.  Electrodes may be 
directly bonded together with grounding electrode conductor, individually 
routed to the neutral bus, or connected to an optional terminal bus as 
stated in note 4.  A ground rod is required by DU even if a metal water 
pipe or other electrodes listed in NEC 250.50 are used. 

4. Optional terminal bus can be added to connect bonding jumpers from 
multiple grounding electrodes.  Optional terminal bus shall be effectively 
bonded to enclosure.  A grounding electrode conductor shall connect the 
optional bus with the neutral bus and it shall be sized as per NEC 250.66. 

 

 

DU 
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1. Contractor’s fused disconnect switch may be used as an air break 
isolating switch.  Fuse size to be specified by DU to coordinate with DU 
equipment. 

2. Fuse size to protect DU system and coordinate with Contractor’s fuse.  
See note 1.   
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Transformer Impedance Values 
 

The table below shows the assumed % impedance and phase angle for distribution 
transformers on the transformer base.  Where fault current involves on one-half of the 
low voltage winding, the % impedance values, based on full rated kVA, are 1.5 and 1.2 
times the full winding 5R and %X respectively.  An infinite bus is assumed on high side 
of the transformer. 
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LOAD AND PRINT INFORMATION REQUIRED BY DU 
 
Site Plan  
 
Site plan shall include property lines; location of structure to be served by utility with 
respect to the property lines; location of service entrance equipment; location of DU 
transformer pole that is to serve your structure; distance between DU transformer pole 
and your service entrance equipment.  
 
Connected Load and NEC Load Calculation  
 
Provide the total connected load in kilovolt-amps (kVA) as well as the NEC service load 
in kVA, computed in accordance with the current edition of the National Electric Code.  
This calculation shall be performed by or under the supervision of a registered 
professional electrical engineer. 
 
Motors and Starters: DU conducts a motor starting study for motors 10 
horsepower and larger. If the load contains motor(s) rated 10 horsepower or larger, then 
the following data is required for each motor: 
• Rated horsepower  
• NEC locked-rotor indicating code letter  
• Voltage  
• Indicate whether single phase or three phase  
• Indicate motor starting method (full voltage, reduced voltage [auto transformer], or  
 drive)  
• Indicate motor starting and running sequence for multiple motors  
 
Diversified Demand:  
If the load is a dwelling type load, then the demand (in kilowatts) shall be the load 
computed per the current edition of the National Electric Code. It shall include a 
calculation for the individual dwelling units as well as the total load on the service 
equipment.  
 
Electrical Print  
 
Include a one-line diagram AND riser diagram of service equipment from service 
entrance conductors through the main disconnect and describing all physical details of 
installation.  Although not required at initial application, these prints should be stamped 
by a professional electrical engineer registered in the State of Alaska, and Doyon 
Utilities may request a set of stamped drawings prior to service hook-up. Refer to the 
typical electric service checklists on pages 36 and 37.  
 
• Conductors and conduits - type, insulation, size, and number  
• Over-current Device(s) and Equipment AIC rating  
• Meter(s) - including numbering system  
• Equipment Bonding and Grounding - per NEC and DU Electrical Service Entrance 
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Requirements  
• Sealing Provisions - All access to unmetered conductors or bussing shall have 
provisions for installing split/lock seals in accordance with DU Service Security 
Equipment Sealing program. All meter retaining rings shall be the screw type. More 
detailed information is available on request. 
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