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CHAPTER 6 - ELECTRICAL

6.1 GENERAL INFORMATION

A. These standards are issued by the Glenwood Springs Electric System (GSES) as a guide for
obtaining electric service and electric line extensions and put forth the service available,
conditions for service, and the standards for material and construction. The standards herein
supersede all previous publications of "Electric Service Standards" issued by the Glenwood
Springs Electric System prior to this date and are subject to change without notice. These are
provided to assist customers, architects, engineers, contractors, developers, wireman and
inspectors in planning and installing electric distribution and electric service. It is not intended
that any requirements may be unduly restrictive or burdensome, but that these regulations and
policies serve to provide safety guidelines and expedite service connection by establishing
uniform and equitable standards for electric service. No one rule or instruction covers all
conditions. Glenwood Springs Electric System welcomes and encourages all inquiries
concerning unusual or special needs and to provide clarification of our requirements and
standards.

B. Definitions:

1. The term "Customer", when used herein, refers to any person or company applying for,
receiving, using or agreeing to take a class of electric service or other services supplied
by Glenwood Springs Electric System.

2. The term "National Electric Safety Code" or "NESC", when used herein, refers to the
current edition of the National Electric Safety Code as adopted by the City of Glenwood
Springs at time of distribution installation.

3. The term "National Electric Code" or "NEC", when used herein, refers to the current
edition of the National Electric Code as adopted by the City of Glenwood Springs at time
of construction.

4. The City of Glenwood Springs Electric System may be referred to in this text as “GSES”,
"local utility", the "Electric Department", or the "City".

C. General Policy Information:

1. The standards herein are supplementary to, and are not intended to conflict with, the
rules and regulations on file with the City Clerk of the City of Glenwood Springs,
applicable to city ordinances, the National Electric Safety Code, and the National Electric
Code.

2. The customer will give the duly authorized agents and employees of GSES, when
properly identified, full and free access to the premises of the customer at all reasonable
hours. This access will be for the purpose of installing, reading, inspecting, adjusting,
repairing, maintaining, replacing or removing any of GSES facilities on the premises of
the customer or for any other purpose incidental to the electric service supplied by
GSES.
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3. Employees of GSES may not demand or accept any compensation from a customer for
services rendered in the line of duty. The customer will not bypass, tamper with, engage
in unauthorized metering, or otherwise interfere with the proper operation of GSES
meter or other equipment or in any way interfere with the proper metering registration.
No meter socket will be flatted or bypassed without express consent of GSES.

4. For violation of this regulation, service will be disconnected without notice to the
customer and will not be reconnected until the customer has corrected such violation in
accordance with prevailing electric requirements. The customer may be billed the costs
incurred by GSES to resolve the situation as well as the outstanding charges.

5. The customer, at all times, will protect the property of GSES on the premises of the
customer and will permit no persons other than the employees and agents of GSES and
other persons authorized by law to inspect, work on, open, or otherwise handle the
wires, meters or other facilities of GSES. All work within GSES equipment will be in
compliance with the National Electric Safety Code. In case of loss or damage to the
property of GSES due to carelessness, neglect, or misuse by the customer, his family,
agents, servants, or employees, the customer will, at the request of GSES, pay to GSES
the cost of any necessary repairs or replacement of such facilities or the value of such
facilities.

6. Devices or attachments will not be connected to the GSES facilities in such a manner as
to permit the use of un-metered energy without the prior written consent of the GSES.

7. The electric service supplied by GSES is for exclusive use of the customer on the
premises to which such service is delivered by GSES. GSES will not supply electric to a
customer for resale by the customer. However, a master metered customer may "check
meter" tenants, lessees or other person to whom ultimately the electricity if distributed by
an allocation procedure, provided the master metered customer does not receive more
than necessary to pay the master metered bill. GSES will supply and maintain only one
master meter in such an instance.

8. The rates for all types of electric service supplied by GSES are on file with the City
Clerk's office at Glenwood Springs City Hall. Upon request, a representative of the City
of Glenwood Springs will explain rate schedules and billing.

9. Generally, attachments of any kind to a power pole or street light poles will NOT be
permitted. In certain cases, attachments to power poles by other utility entities are
granted. A permitis required for Joint Pole Attachment. In certain cases, attachments
to street light poles are granted typically for street signage or banners.

10. GSES will use reasonable diligence to supply continuous electric service to the customer
but does not guarantee the supply of electric service to the customer against
irregularities or interruptions. GSES will not be considered in default of its service
agreement with the customer and will not otherwise be liable for any damages incurred
by any irregularity or interruption of electric service.

11. GSES will not be considered in default of its service agreement and will not otherwise be
liable due to failure by GSES to perform any obligation if prevented from fulfilling such

CHAPTER 6 — ELECTRICAL (JULY 2018) PAGE 6-2



obligation by reason of delivery delays, breakdowns of or damage to facilities, acts of
God, public enemy, strikes, action of civil, military, or governmental authority or any
other cause beyond the control of GSES.

12. The customer may be required to provide Utilities Design CAD File (UDCF), Utilities "As

Built" drawings or both in support of a service extension request. Details and
recommendations of the UDCF and "As Built" drawings are given in Section 7

6.2 CITY OF GLENWOOD SPRINGS LINE EXTENSION POLICY
A. Availability and Applicability

This Line Extension Policy is available in all territories served by the City of Glenwood
Springs Electric System and is applicable to all classes of electric service.

B. General Provisions.

The provisions of this policy are subject to the following rules for all customers served
outside and within the City limits:

1.
2.
3.

4.
5.
C. Policy
1.

Construction Policies of the Glenwood Springs Electric Department.
Rules and Regulations of the City of Glenwood Springs.

Line Extension Policy as filed with the Public Utilities Commission of the State of
Colorado.

Customers within City limits: Courtesy Filing

Customers outside City limits: Filing per PUC of Colorado

The rules and regulations of the City of Glenwood Springs Electric System, as outlined
above under the General Provisions, require that the customer, owner or developer pay
the full estimated cost for the requested new line extension.

The cost for the new requested facilities shall be paid for by the customer in full in
advance of construction with no provisions for rebates or refunds.

Line extensions and new electrical facilities needed to serve new customers shall be
classified into two categories of construction: On-site Facilities and Off-site Facilities.
The new consumer, owner or developer shall pay the full amount for the new on-site and
off-site facilities needed to provide electric service to the new customer.

D. Definitions.

1.

On-site facilities are comprised of those electrical facilities on the premises of the project
needed to provide electric service to the new load. These new facilities include but are
not limited to the following items: poles and line appurtenances, primary underground
cables, trenching and backfilling, transformers, meters, sectionalizing equipment, vaults,
equipment pads, secondary pedestals, and secondary services.

Off-site facilities are comprised of electrical facilities not located on the premises of the
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project, but are associated with the backbone system comprised of substation
equipment and main primary feeder lines which may or may not need to be upgraded to
serve the new load.

E. Fee Calculations

1. The Glenwood Springs Electric Department will estimate the investment required for on-
site facilities and off-site facilities needed to provide electric service to the new customer.
The cost estimate for each new project will be provided by the City Electric Department
and will be based on historical cost records. In the case of large, phased projects, the
City may permit estimates and construction advances for individual phases of the
project. No construction shall proceed until the required construction advance is
received by the City. If, during the course of construction, it is apparent that actual
construction costs are or will exceed, by more than ten percent (10%) the original
estimate, construction shall cease until a sufficient additional construction advance is
received by the City to cover additional estimated costs.

a. The investment estimate shall include all costs necessary for the extension for
appropriate new on-site and off-site equipment and facilities.

b. The investment estimate shall include all incidental costs such as engineering fees,
fees for legal counsel, and all other overhead costs incurred in conjunction with the
extension.

c. The investment estimate shall not include any additional costs for capacity, size or
strength in excess of that necessary to meet the requirements of the customer or
customers requesting the extension.

2. If the actual costs for the extension is less than the cost estimate submitted by the City,
this overcharge will be refunded to the owner upon completion of all work for the line
extension. If the actual cost for the extension is more than the cost estimate submitted
by the City, this underpayment amount shall be paid by the owner to the City prior to
energizing the project.

6.3 CHARACTER OF AVAILABLE SERVICES
A. General Statement

The Glenwood Springs Electric System has on file it's Rate, Rules, Regulations and
Extension Policies, copies of which are open for inspection by the public at City Hall or the
Electric Department. The following standards are statements of the operating rules and
practices, which affect the majority of connections made to the GSES distribution system.
Where information not included herein is needed, representatives of the Electric Department
will provide assistance.

B. Type of Service

The Electric Department shall be contacted for definite information as to voltage and phase
available for any particular service, by upfront consultation and perhaps unnecessary
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expense may be avoided in obtaining final service connections. Depending upon the
location and nature of the load, the following types of services are available.

1.
2.
3.

Single phase, 3-wire at a nominal voltage of 120/240 volts.
Three phase, 4-wire wye at a nominal voltage of 208/120.

Three phase, 4-wire wye at a nominal voltage of 480/277 volts.

The following types of service are available only at the Electric Department’s option upon
prior written approval. These types of services will generally not be available if the above
types of services are more appropriate in the Electric Department’s opinion.

1.
2.
3.
4.

Single phase, 2-wire at a nominal voltage of 120 volts
Three phase, 3-wire delta at a nominal voltage of 240 volts or 480 volts
Three phase , 4-wire delta at a nominal voltage of 120/240 volts

All other voltages

C. Service and Limitations

1.

The Electric Department reserves the right to determine the location and type of service
that will be made available at any particular location and therefore should be consulted.
Service will be rendered to consumer from the Electric Department’s nearest suitable

line of sufficient capacity to furnish adequate service at the phase and voltage available.

Services must not be used by consumer for purposes other than that specified in the
applicable rate. Electrical energy purchased from the City of Glenwood Springs shall not
be resold.

Services requiring only 120 volt, two-wire, shall not be installed unless it is the only
available supply (fed from underground street lighting circuits, etc.), and must have prior
written approval from the Electric Department. Existing two-wire services being
revamped shall be changed to 240 volt, three wire where possible.

Reduced current starting equipment will be required on all three—phase motors larger
than 25hp, and all motors larger than 10 hp shall be three-phase. Written exemptions
may be granted by the Electric Department for certain installations.

D. Application for Service

1.

Consumers may contact the Electric Department or City Hall in person, by mail, or
telephone to secure information relative to application for new electric service
connections or changes in existing service. Before electric service can be made
available to the consumer’s installation, it is necessary that:

a. The consumer makes application for service at City Hall.

b. The consumer complete and return to the Electric Department the “Request for Load
Information Form”.

c. The consumer will pay all appropriated fees to City Hall.
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d. The Electric Department complete it's engineering and construction, if any.

e. The State Electrical Inspector, who has jurisdiction for electrical inspections, has
notified the Electric Department of his approval by phone or the presence of a valid
approved electrical inspection sticker.

E. Rate Schedule

Rate schedules are available upon request.

F. Load Balance

Customer shall connect his equipment so that the load at the point of delivery shall be
balanced as nearly as practicable.

G. Cogeneration/Photovoltaic Installations

1.

It is the policy of GSES to allow qualified small power producers and co-generators to
operate in parallel with GSES. Certain requirements are outlined to assure the safety
and reliable operation of such interconnected power sources. Details of each case will
be reviewed and coordinated with the City of Glenwood Springs Public Works Director,
Finance Director, and the GSES Superintendent and Electrical Engineer upon receipt of
a letter of request and intent. The customer is urged to discuss the project plans prior to
the purchase and installation of equipment.

GSES will encourage the use of induction generators or line-commutated inverters over
the use of synchronous generators or self-commutated inverters in order to simplify
interconnection requirements for 100kw and smaller co-generators.

H. Conditions for Approval of Photovoltaic Installations

1.

2.

Generating facility shall include a metering system that meets all applicable standards,
regulations, and statutes that will meter the generation prior to customer usage and
capable of recording the monthly output (kilowatts) of the generation facility based on the
highest 15 minute rolling interval delivered to the customer and a second meter capable
of reverse power flow measurement for net kilowatt hour readings. The facility will
include full protective systems to protect utility line personnel from back feed onto the
utility grid system upon utility power failure. See Exhibit A One line Diagram.

All wiring to be in accordance with the current National Electric Code safety and
protection requirements and utility power quality standards for voltage and frequency.
Inverters must be UL listed and approved. The system must be grid- tied (utility net
metering applies) and requires a minimum 5 year warranty on the panels, inverters and
installation. For small PV supply systems, harmonic content injection shall be limited to
the levels prescribed in IEEE-519.

Systems must be installed by a NABCEP certified installer. Submit copy of installer
certification to the City with Net Metering Application for Interconnection.

The AC outlet supply shall be wired to an outside disconnect, labeled, “WARNING!!
DUAL POWER SUPPLY”, installed adjacent to or at the main point of service
disconnect. See Exhibit B Warning Label Diagram.
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5. 1-line electrical diagram of the generating system shall be furnished to the City prior to
installation. The 1-line electrical diagram shall show all wiring, connecting point and
protective devices for the selected equipment components at this site.

6. Generating facility shall be sized to supply no more than 120 percent of the customer’s
average annual electricity consumption at the site, where the site includes all contiguous
property owned or leased by the consumer, without regard to interruptions in contiguity
caused be easements, public thoroughfares, transportation, rights-of-ways, or utility
rights-of-way.

7. Maximum Limits. The following maximum limits will apply, without exception, to the
monthly excess generation provisions of this policy.

a. Residential Customer —Generators may generate electricity subject to this net
metering policy up to 10 kilowatts.

b. Commercial or Industrial Customer- Generators may generate electricity subject to
this net metering policy up to 25 kilowatts.
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PV Module Information: DC Disconnect Rating:
Manufacture Max DC Voltage
Model # Max Operating Amps
PV Array information: AC Disconnect Rating:
# of Modules in Series Max AC Voltage
# of Parallel Circuits Max Operating Amps

Inverter Information:
Manufacturer

Model #

Max DC Volt Rating
Max Power Rating
Nominal AC Voltage

Max AC Current
Exhibit A — One-Line Diagram
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/A WARNING 4\

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

THIS SIGN IS ATTACHED TO THE “METER HOUSING" AND IS AT LEAST 2 x 4 INCHES IN SIZE AND MUST BE

WEATHERPROOF AND PERMANENT.

PHOTOVOLTAIC SYSTEM
A\ AC DISCONNECT A

OPERATING VOLTAGE [l voLTs
OPERATING CURRENT I AMPS

4" x 2“

PHOTOVOLTAIC
"\ SYSTEM /
DC DISCONNECT

THESE SIGNS ARE PERMANENTLY ATTACHED TO THEIR RESPECTIVE DISCONNECT SWITCHES.

PV SOLAR BREAKER

DO NOT RELOCATE

THIS OVERCURRENT
DEVICE

THIS SIGN IS TO BE PLACED AT THE LOAD CENTER DIRECTLY NEXT TO THE ACTUAL PV BREAKER

Exhibit B — Warning Label Diagram
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I.  System Voltage Transients

Voltage transients can and will occur on the power system resulting from both normal
operation and acts of God. These transients will characteristically be of short time duration,
low energy, but high magnitude. These transients may affect sensitive equipment such as
computers. Due to the nature and origin of these types of transients, the customer at the
customer’s expense, may require special power conditioning equipment.

J. Voltage Levels

The actual secondary distribution voltage at the customer’s meter will vary up to and
including +/- 5% of the nominal voltage, depending on circuit location and normal operating
needs. This conforms to the ANSI Standard C84.1, which deals with electric power supply
and utilization systems. It must be recognized that because of conditions outside the GSES
control, there will be infrequent and limited periods when sustained voltage outside these
limits may occur. Additional voltage variations will occur between the meter and the
customer’s utilization equipment at normal operation.

K. Momentary Interruptions and Voltage Dips

Many modern electronic appliances such as digital clocks, VCRs, microwave ovens, PCs,
etc. are extremely sensitive to momentary power interruptions or voltage dips. In order to
minimize the duration of outages to all customers when a temporary failure occurs (as
caused by nearby or direct lightning strikes to power lines, or by wind trees, or animals)
power circuit breakers and reclosers will trip to clear the fault and automatically reclose
within a few seconds to restore service. Customers are encouraged to select electronic
appliances with a short-term power outage carryover automatic clock reset feature, which
are readily available from most leading manufacturers.

L. Three- phase Motor Protection

In the event the customer has three-phase motors that may be sensitive to a single-phase
condition, it will be customer’s responsibility to install the proper equipment to protect motor
from damage.

M. Power Factor
See Municipal Code Article 08.020.020 Inspection and Power Factor.
N. Emergency Generator

When an emergency generator is required, it will be installed in such a manner as to
eliminate the possibility of operating in parallel with, or back-feeding into the GSES. A
double-throw, double-source main disconnect will be used for this purpose. Customers
must sign and comply with GSES interconnection agreement in order to parallel with the
GSES.

O. Welders

To ensure good service and limit the amount of voltage flicker to our customers, permission
will be obtained from the Glenwood Springs Electric System for the use of welders in a
residential area, which require more than 40 amps input.
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P. Line Locating

A line locate must be requested before any excavation begins. Twenty-four (24) hour
advance notice is required except for emergencies. Working without a locate is not only
extremely dangerous but may cause the excavator and/or the company he represents a
large fine and repair costs, which may include any lost revenue that the City may incur. To
schedule a locate you must call the Utility Notification Center of Colorado (UNCC) at 811,
GSES at 970-384-6352 and the City's Water/Wastewater Department at 970-384-6344.

Q. Request for Load Information Work Sheet (see following page)
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CITY OF GLENWOOD SPRINGS
REQUEST FOR LOAD INFORMATION

Owner’s Name: Date:
Address:
Person Contact:

Telephone #:

Building Classification:
LI Residential LI Industrial
0 Commercial I Other
Building Features: Square Footage:

Type Use (Office, Retail Store, etc.):

Electrical Data: Voltage Request:

[0 120/240, 100, 3-w [ 277/480, 31, 4-w

(] 120/208, 3L, 4-w [ Other

Secondary Main Breaker Size:

1 100-amp 1400 amp

1200 amp I Other
Load Profile: Total Connected KW:

Estimated Maximum Demand KW:

Transformer Request Size KVA:

Equipment List:
Heat: [ Gas 1 Electric 1 Other
Air Conditioning: 1 Yes LI No
Largest Motor Load, HP Qty
Largest Resistance Load, KW Qty

Utility Service Information
Electrical Summary:
Transformer Size: KVA

Service Voltage:

Meter Classification:
Voltage Configuration: Amp Classification:
Instrument Rated (CTS): Meter Type:
Fault Current:
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6.4 SERVICE ENTRANCE GUIDELINES

A. General

1.

4.

The consumer, before purchasing equipment or beginning construction of a proposed
installation, should confer with the Electric Department to determine if the type of service
and voltage desired by the consumer is available; to determine if extension of, or
additions to the Electric Department’s facilities will be required; and to secure definite
location of the point of delivery, i.e., point where the Electric Department’s electric
facilities will connect to those of the consumer. Before any additions to or alterations of
existing installations are made by the consumer which will materially affect the amount of
service required, or which may require a change in the type of service or the point of
delivery, the Electric Department shall be notified reasonably in advance thereof in order
to determine if the service desired is available and, if so, that the necessary changes in
the Electric Department’s facilities may be arranged for and completed.

The Electric Department makes service available from either overhead or underground
distribution facilities, in accordance with the terms of the Electric Department’s Line
Extension Policy. It is extremely important that the Electric Department be consulted in
advance to determine the type of service that will be available.

The Electric Department is responsible for service up to the metering point. Anything
beyond that point is the responsibility of the customer.

Outside disconnects are required on all new and remodeled services.

B. Consumer’s Responsibility

1.

It is understood that any of the Electric Department’s facilities located on consumer’s
premises should be adequately protected against damage and that consumer is
responsible for any damage or loss resulting from improper protection or neglect.

Installation of and proper connection of the service entrance conductors are the direct
responsibility of the consumer and/or his electrical contractor.

Antennas, ropes, signs, flood lights, banners or other objects shall not be attached to or
cross over any poles or lines owned by the Electric Department. Consumer’s distribution
wires are not to be installed on the Electric Department’s poles or facilities, except for
equipment on farm or irrigation metering poles, or metering equipment as approved.

C. Apparatus and Equipment

1.

2.

3.

The Glenwood Springs Electric System shall be contacted prior to the start of all
installations to determine the location of all metering equipment.

The installation and material of the service entrance equipment, meter mounting device,
and associated equipment and wiring, etc., is the responsibility of the consumer and
shall comply with GSES guidelines, the latest version of the National Electrical Code
(NEC), or other regulator authority having jurisdiction, whichever is more stringent.

The service entrance conductors shall be connected to the service drop conductors, by
Glenwood Springs Electric Department Personnel Only.
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4. A loadbreak fused disconnect or breaker shall be installed on the load side of the meter
at the meter location.

5. The top of the conduit mounted on the pole must be six (6) feet from the Glenwood
Springs Electric System's neutral. Cable tails must be long enough to reach
connections, including drip loops.

6. All three-phase (39) four-wire wye-metering stacks with 120/208-volt services must have
a factory installed fifth terminal at the nine o’clock position. These installations must be
reviewed on an individual basis prior to construction (in the design stage) to insure
compatibility with Glenwood Springs Electric System.

7. Glenwood Springs Electric System will not assume any liability or responsibility for
maintenance of any equipment purchased and installed by others.

8. A nine (9') foot clearance is required in front of all transformers and electrical apparatus
doors per NEC Code 110-34(a). A thirty (30") inch clearance is required on all sealed
sides and rear. A nine (9') foot clearance above the transformers and electrical
apparatus is required per NEC Code 110-34(c).

D. Meter Installation and Ownership

1. Generally, only one meter will be allowed for each rate under which consumer receives
service at each location.

2. Projects, which incorporate the use of motel or lodge type housing, will be permitted to
master meter. Condos, townhouses and apartments (housekeeping units), shall provide
individual metering for each unit.

3. Where two or more meters are installed, the applicable rate will apply to each meter, and
readings of the meters will not be combined for billing purposes.

4. All meters, service wires, and other electrical facilities installed by the Electric
Department at its expense upon consumer’s premises for the purpose of delivering or
measuring electrical energy to consumer, shall continue to be the property of the Electric
Department and may be repaired, inspected, tested, relocated, replaced or removed by
the Electric Department at any time without prior notice.

5. The consumer shall provide and maintain without cost to the Electric Department,
subject to the Electric Department’s approval, an easily accessible location of sufficient
size for installation of meters and other apparatus of the Electric Department in
accordance with the Electric Department rules as contained herein.

E. Meter Location

1. The location of meters and metering equipment shall be designated by the Electric
Department. No wiring dependent upon the meter location should be started until the
location has been definitely agreed upon by the Electric Department. Outdoor metering
is preferred. It has the advantage of eliminating inconvenience to the customer
occasioned by the reading and testing of meters. Insofar as is practicable, all meters for
single or two family dwellings, terraces and small store buildings and apartments, etc.
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shall be installed outdoors in accordance with rules governing outdoor meter
installations. Under certain conditions, however, it may not be practicable to install
meters outdoors and by special arrangement with the Electric Department, an indoor
location may be approved.

2. Meters must be accessible 24 hours a day, 12 months a year for maintenance and
reading. They cannot be located within a locked area or within an area which might be
locked in the future. The Electric Department will not accept keys.

3. Also, meters shall not be located where access might be barred or where the meter
and/or Electric Department employees or agents could be subjected to physical damage
by the accumulation of snow or ice, parked vehicles, stored materials, etc., and shall be
located on the vehicle access side of the building where practical. Meter locations must
also conform to National Electric Code requirements and all local codes.

4. In multiple metered buildings, meters shall be grouped in a centralized accessible
location approved by the Electric Department.

5. If meter cabinets are constructed to screen meters, the doors of such cabinets shall be
constructed of lightweight materials and open wide enough for easy access for
maintenance and reading. The doors shall be hinged on the side and shall not be
locked. The door openings shall be sufficiently high so that snow and ice will not impair
access. The Electric Department will not be responsible for damage to consumer
constructed meter cabinets.

6. All meter locations must be approved by the Electric Department prior to installation. If a
meter location is not approved in advance, the Electric Department field installer is
authorized to refuse installation of the meter until an acceptable location is agreed upon.

F. Outdoor Meter Locations

1. Outdoor meters shall be installed in a place accessible at all times, and in such a
location as to coordinate with the service entrance requirements. Self-contained meter
mountings shall be securely fastened to the building wall and shall be installed so that
the center of the meter cover shall be five and one-half (5 %) feet above the finished
grade or permanent platform. Such a platform shall be not less than three (3) feet
square. Proper location and clearance of meter mountings necessitate consultation
between the consumer and the Electric Department.

2. Where service is rendered to individual consumers located in a structure designed for
multiple occupancy, such as an office, professional building or an apartment building,
etc., the individual outdoor meters should preferably be grouped at a point nearest the
service entrance attachment. Each mounting shall be plainly and permanently marked
by the consumer with numerals or letters showing which apartment, offices or rooms are
supplied there from. Where the available space requires that meter mounting devices
be placed in vertical alignment, the highest meter may not be more than seven (7) feet
above grade to the center of the glass cover, and the lowest meter may not be lower
than thirty-six (36) inches above grade to the center of the glass.
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G. Indoor Meter Locations

1. When indoor locations are necessary, the meters shall be installed in a location where
they will be readily accessible at all times for reading and maintenance purposes. Meter
mountings shall be securely fastened to the wall and shall be installed so that the center
of the glass meter cover will be five and one-half (5 '2) feet above the floor. Proper
location and clearances of meter mountings necessitate consultation between the
consumer and the Electric Department.

2. Where two or more meters are to be installed indoors, they shall be grouped together in
a common room or other suitable space accessible at all hours to authorized Electric
Department employees. In unusual cases where installation is made in a multiple story
building, exception may be made for multiple meter rooms (maximum of 1 room per 3
stories), with special permission of the Electric Department. Individual meter mounting
devices may be placed as close together as the fitting will permit, but not less than two
(2) inches apart. They shall be plainly and permanently marked by consumer with
numerals or lettering showing which apartments, offices or rooms are supplied there
from. The load wires from each meter mounting shall run in separate conduit to
individual disconnecting means. When un-metered conductors are run through private
basements or other private areas, they shall be enclosed in a continuous length of
conduit. The installation of pull boxes or other devices in this service feed will not be
permitted. Where the available space requires that meter mounting devices be placed in
vertical alignment, the highest meter may not be more than seven (7) feet above grade
to the center of the glass cover, and the lowest meter may not be lower than thirty-six
(36) inches above grade to the center of the glass cover.

H. Meter Mounting Installation

Meter mountings and associated equipment, both indoors and outdoors, shall be mounted
securely and plumb. Where they are attached to masonry, concrete or plastered walls,
expansion bolts, plugs or anchors shall be used.

I. Meter Pedestals

The electric department does not supply meter pedestals. The application of using a meter
pedestal is determined by accessibility and the aesthetic value of using one.

1. Single meter pedestals will be used for single family dwellings on all new constructed
homes when applicable.

2. Double meter pedestals will be used at a common property line to serve both adjoining
properties on new construction.

3. On multi-family units, a meter stack will be required. It will be strategically placed for the
convenience of the meter reader and the Electric Department.

J. Classification of Metering

Selection of the type of metering to be used will be determined solely by the Electric
Department, and will be based upon the voltage of the circuit and the load supplied. The
Electric Department classifies its metering installations as follows:
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K. Self-Contained Metering

1.

Where the service ampacity does not exceed 225 amperes, and where the service
voltage does not exceed 240 volts, self-contained metering may be used.

For self-contained installations not covered by these drawings or location of metering
equipment, or where instrument transformers are required, or 480-volt service, the
Electric Department should be contacted prior to the start of the installation for approval.

The use of single-phase meter mounting devices other than those supplied by the
Electric Department is permissible providing the following conditions are fulfilled:

a. The cost of purchasing, installing, and connecting the device shall be borne by the
consumer.

b. All such devices intended to be connected three-wire single phase, 120/208Y volt
shall have a fifth terminal installed at the 9 o’clock position and connected to the
service neutral.

c. Where an installation consists of multiple mounting devices (such as apartments,
condos, etc.) the line side conductors in raceways or gutters shall be separated from
the load side conductors by means of a permanent barrier.

d. Access to the line side conductors shall be sealable. In applications where a single
device is used, line and load conductors must be in separate conduits.

e. The meter-mounting device shall be equal in quality to the comparable device, which
the Electric  Department would otherwise furnish.

L. Instrument Transformer Metering

1.

Instrument metering shall be used whenever service rating exceeds 225 amps, and on
most 480 volt services.

Current and potential transformers (CT’s and PT’s) shall be securely mounted in an
enclosure of adequate size, and shall not be installed in service disconnects, wiring
gutters, junction boxes, or be exposed to the weather.

The installation of instrument transformer in pad-mount transformer will be done solely at
the discretion of the Electric Department. Prior written approval must be obtained, and
will not be granted if the Electric Department determines that the transformer could serve
more than one service.

CT cabinets and service disconnect for residential services shall be located in an
accessible exterior location.

The cabinet for the instrument transformers and the necessary conduit and fitting will be
supplied, installed and owned by the consumer. The instrument transformers and meter
mounting device will be supplied and owned by the Electric Department but will be
installed by the consumer. Meter test switch, and instrument transformer secondary
wiring will be supplied, installed and owned by the Electric Department.
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6.5

Non-registration of Meters

1. The consumer is requested to notify the Electric Department of any defect in the Electric
Department’s wiring or equipment, which may result in the failure of a meter to register.

2. Lack of proper registration will result in estimated billing.

Electricity Theft

Electricity theft costs customers money. Although GSES works to minimize cost, this loss is
shared by our customers. Meter tampering and electricity theft are criminal acts that can
lead to arrest, fines and/or imprisonment. Electricity tampering is also a safety issue that
can cause fire, personal injury and possible electrocution. Please report any meter
tampering or electricity theft to the Electric Department

Reasons for Discontinuing Service

The Electric Department may refuse to connect or may discontinue service for non-payment
of bills, faulty or dangerous wiring, and non-compliance with the application for service or
contract, theft of electricity, or appearance of power theft devices on a customer’s premises.
Discontinuance of service does not release a customer from any obligations to the Electric
Department.

Moving or Removing Meters and Metering Equipment

Only authorized Electric Department employees are permitted to connect, disconnect,
remove or relocate meters. All metering equipment owned by the Electric Department and
either not installed, or installed and not be utilized, shall be returned to the Electric
Department.

Diversion of Electricity

Under no circumstances shall devices or attachments be connected to the Glenwood
Springs Electric System facilities in such manner as to permit the use of un-metered energy,
except in emergencies where specifically authorized by the Glenwood Springs Electric
System. Legal resource will be taken by the Glenwood Springs Electric System against any
person engaged in this activity.

Access for Electric Department’s Employees

Consumer shall permit authorized employees of Glenwood Springs Electric System access
to premises of consumer to obtain information concerning connected load, to measure or
test service, to read meters, and for other purposes incidental to the supplying of electric
service.

CONSTRUCTION STANDARDS

A. Purpose

The purpose of these standards is the practical safeguarding of persons during installation,
operation, and/or maintenance of electrical supply lines and associated equipment. These
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standards are to be used in conjunction with the National Electric Safety Code-Current
Edition, all Federal, State, County and municipal rules, regulations and codes.

B. Scope

All GSES Department employees, authorized contractors, or other entities performing
design, construction, operation, or maintenance tasks for electric supply or communication
lines or equipment covered by these standards shall be responsible for following and
meeting these applicable standards.

C. Application

1. New Installations. These standards shall apply to all new installations and extensions,
except that they may be waived or modified by the approval of the GSES Line
Superintendent.

2. Existing Installations

a. Where an existing installation meets, or is altered to meet, these standards, it shall
be considered to be in compliance with these standards.

b. Existing installations that currently complied with prior existing standards need not be
modified to comply with these standards except as may be required for safety
reasons by the GSES Line Superintendent.

c. Where existing installations are to be altered or remodeled, the installation will
conform to the new standards with exceptions made by the GSES Line
Superintendent.

C. Easements for Company’s Facilities

Consumer agrees to provide, at no cost to the Electric Department and at the Electric
Departments request, necessary easements and suitable land area or building space owned
and controlled by the consumer for installation, construction, reconstruction, maintenance
and operation of the Electric Department’s overhead and/or underground facilities, used or
useful to render electric service to the consumer, and to include those facilities described as
ON Building Facilities (installed on the face of the consumer’s building wall) of In Building
Facilities (installed within the interior of the consumer’s building).

D. Consumer’s Responsibility

1. Itis understood that any of the Electric Department’s facilities located on consumer’s
premises should be adequately protected against damage and that consumer is
responsible for any damage or loss resulting from improper protection or neglect.

2. Installation of and proper connection of the service entrance conductors are the direct
responsibility of the consumer and/or his electrical contractor.

3. Antennas, ropes, signs, flood lights, banners or other objects shall not be attached to or
cross over any poles or lines owned by the Electric Department. Consumer’s distribution
wires are not to be installed on the Electric Department’s poles or facilities, except for
equipment on farm or irrigation metering poles, or metering equipment as approved.
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E. Line Locating

The customer must call the Utility Notification Center of Colorado (UNCC-Dial 811 or visit
their website at http://www.unco2.org/web/) at least two full working days (48 hours) before
trenching or excavating for underground service. Ultilities are only required to locate their
utility. In some cases private utilities exist and it is the responsibility of the customer to hire a
private company to locate, UNCC can provide information on private locating companies.

6.6 TEMPORARY SERVICE

A. General Requirements

1.

These are typical guidelines only. GSES should be contacted prior to construction if
variations are to be considered.

GSES reserves the right to determine the location, type of service and metering
equipment that will be utilized for each service. Services built without GSES approval
run the risk of not being connected. Metering equipment and service disconnects shall
be located in an accessible location which will not be subject to physical damage (ice,
vehicles, etc.).

If GSES’s delivery point is from an underground source, the consumer must extend their
service cable into the bottom of the vault, with sufficient cable tails to reach the
secondary connections. GSES will assist with the entrance to the vault; however, the
consumer must do all excavation and restoration.

Temporary service may be available:

a. Prior to the installation of the permanent service; at locations where service is
expected to be less than eighteen (18) months; or;

b. At heavy construction projects which may require service for a period longer than
eighteen (18) months, provided that, in the opinion of the Electric Department, such
servicewill not work an undue hardship upon the Electric Department or its existing
customers.

Temporary service shall be restricted to as short a time as possible, and shall be
disconnected by the Electric Department at such time that the permanent service is
connected.

Temporary service connections and extensions will be made as provided in the current
Line Extension Policy.

GSES shall be contacted prior to the installation of any temporary service to determine
the type of service to be made available:

a. If a service drop and meter support is required, it must be established by the
consumer in accordance with Temporary Overhead Service.

b. If temporary service is to be underground it must be established by the consumer in
accordance with Temporary Underground Service.
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8.

9.

c. When the permanent meter loop service is to be located on an Electric Department-
owned pole, a temporary pole-mounted service can be installed by the consumer,
eliminating the need for the service drop and meter support. This installation must
be installed in accordance with Meter Loop at Service Pole.

As soon as the temporary service is no longer needed, all temporary equipment
attached to GSES poles must be promptly removed.

Connection to or disconnection from Glenwood Springs Electric System's distribution
system shall be made by the Glenwood Springs Electric personnel only.

10. No persons other than employees or agents of Glenwood Springs Electric System may

break seals, remove or relocate meter and other equipment owned by Glenwood
Springs Electric System.

6.7 CONSTRUCTION TEMPORARY OVERHEAD

A. lllustration Notes

1.

o k~ 0 b

6
7
8.
9

1 - Pressure Treated Pole (20" minimum) not owned by Glenwood Springs Electric
System.

2 — 4 x 4 posts adequately braced four ways.
Weather head.
Three (#6 CU or larger) service conductors.

The consumer shall provide an approved triplex service drop of sufficient length to
connect to the transformer subject to the following:

a. Pressure treated pole, span length from Glenwood Spring Electric System’s pole to
consumer’s pole shall not be less than 15' or more than 75',

b. (4x4 post), span length from Glenwood Springs Electric Springs’s pole to consumer’s
pole shall not be less than 10' or more than 15'.

c. The terrain underneath the span is level and does not include any streets or alleys.

d. A 12' minimum clearance can be maintained above pedestrian areas and residential
driveways.

e. The service drop cable must be property attached (secondary clevis and approved
deadend tie) to the service drop support by the consumer.

Point of attachment.
Conduit must be securely attached to pole, stand-offs not required.
Conduit, size as required.

Socket hub.

10. Meter, provided and installed by Glenwood Springs Electric Springs.

11. Meter socket, (not provided by Glenwood Springs Electric System)
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12.

13.
14.
15.
16.

17.

18.

19.

Weatherproof receptacles and over current protection, as required by current edition of
National Electric Code.

Ground wire and electrode per National Electric Code.
Insulated bushing.
6" of sand or clean dirt both above and below cable.

Service cable shall be USE rated triplex (or quadplex) cable assembly, 600v. #4 AL
minimum size. Conductor voltage drop from transformer to meter shall be limited to 2%.

Adequate freestanding support for service equipment shall consist of a minimum of two
upright supports (4x4 posts, angular steel, unistrut, etc.). Setin concrete or tightly
compacted backfill to a depth of 3 feet.

Connection to or disconnection from Glenwood Springs Electric System's distribution
system shall be made by the Glenwood Springs Electric System only.

No persons other than employees or agents of Glenwood Springs Electric System may
break seals, remove or relocate meter and other equipment owned by Glenwood
Springs Electric System.

6.8 CONSTRUCTION TEMPORARY - UNDERGROUND

A. lllustration Notes

1.

o & 0 Dn

© ® N o

10.
11.
12.
13.
14.

15.

4" x 4" post adequately braced, buried to a depth of thirty-six (36) inches below grade.
Meter provided and installed by Glenwood Springs Electric System.

Conduit, GRC or Schedule 80 PVC, size as required.

Appropriate meter socket, furnished and installed by consumer.

When temporary service is fed from a 3-phasse transformer (overhead or underground),
the meter socket shall have a fifth jaw installed in the 9:00 o'clock position.

Weatherproof receptacles and over-current protection.

Conduit securely attached to post.

Ground wire and electrode, furnished and installed by customer.
Bushing.

Service cable.

Cable buried minimum of twenty-four (24) inches.

Temporary services shall be restricted to as short a time as possible.
Tightly compacted backfill.

Connection to or disconnection from Glenwood Springs Electric System's distribution
system shall be made by the Glenwood Springs Electric System only.

No persons other than employees or agents of Glenwood Springs Electric System may
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break seals, remove or relocate meter and other equipment owned by Glenwood
Springs Electric System.

6.9 TEMPORARY METER LOOP SERVICE AT POLE

A. lllustration Notes

1.

10.

11.
12.
13.

14.
15.

16.

17.

18.

Top of service riser shall be approximately 6 feet below neutral wire on pole. If there is
no joint use agreement for telephone or cable television.

If there is telephone and/or cable television joint use on the pole, GSES must be
contacted prior to service being mounted on pole.

Cabile tail ends must be long enough to reach transformer connection plus drip loops (as
shown).

Weather head

Condauit riser shall be limited to one conduit per service, GRC preferred, EMT or
Schedule 80 allowed.

Conduit standoff brackets ARE NOT ALLOWED, but conduit must be secured to the
pole with appropriate straps.

Socket hub.
Appropriate meter socket.
Meter, provided and installed by Glenwood Springs Electric System.

Rain tight, load break fused disconnect or breaker required at meter location, must be on
load side of meter.

Insulated bushing
Allow 3’ of slack in secondary cable below ground.

Ground wire and ground rod, per NEC. (Provided and installed by consumer. Do not
attach to Glenwood Springs Electric System pole ground). Six (6) inches of sand or
clean dirt, both above and below secondary wires is recommended. Secondary cable.

Pole ground and rod (Glenwood Springs Electric System owned).

Minimum climbing and working space of 24” measured horizontally both along and
across the line shall be provided and shall be projected vertically not less than 40” above
and below consumer’s attachments; or that required by the NEC.

Electrocution hazard. Care must be exercised during the installation of conduit and
conductors to prevent contact with Glenwood Springs Electric System wires.

Glenwood Springs Electric System reserves the right to limit the quantity, size, and
location of all meter loops attached to its poles, and therefore should be consulted on all
jobs involving attachments to its poles.

Connection to or disconnection from Glenwood Springs Electric System's distribution
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system shall be made by the Glenwood Springs Electric System only.

6.10 OVERHEAD SERVICE

A. General Requirements

1.

These are typical guidelines only. GSES should be contacted prior to construction if
variations are to be considered.

GSES reserves the right to determine the location, type of service and metering
equipment that will be utilized for each service. Services built without the GSES
approval run the risk of not being connected. Metering equipment and services shall be
located outdoors in an accessible location which will not be subject to physical damage
(ice, vehicles, etc.).

B. Sets of Service Drops.

1.

Not more than one service drop will be installed to serve one building or a group of
buildings on the same plot, which are owned by one individual or corporation. Wiring
beyond the point of delivery, connecting one building with another on a given
consumer’s premises, is not classed as a service drop, and shall be owned and
maintained by the consumer. The following exceptions to this rule may be recognized:

a. Where, in the opinion of the Glenwood Springs Electric System, the capacity
requirements make multiple services desirable.

b. Where a single building or group of buildings extend over a large area, special
permission may be given by the GSES for additional service drops.

C. Point of Attachment

1.

Glenwood Springs Electric System shall specify the location of the service entrance
installation most suitable for connection to the Glenwood Springs Electric System’s lines.
The point of attachment of service drops should be so located that satisfactory clearance
from trees, awnings, patios, foreign wires, adjacent buildings, etc. can be obtained; and
damage from ice buildup on roofs negated; also, this point of attachment to any building
shall be at a height above finished grade to permit a minimum clearance for service drop
conductors of twelve (12) feet above residential driveways, not subject to truck traffic, or
eighteen (18) feet above commercial areas, parking lots, and other areas subject to truck
traffic. Under no circumstances shall there be less clearance than that prescribed in the
latest version of the National Electric Safety Code (NESC). The attachment should not
be more than twenty (20) feet above ground. If the specific heights and clearances
cannot be maintained by attachment to a building, other than the roof, the consumer
shall provide a rigid service mast to obtain a height which will conform with the required
vertical clearances as specified above.

D. Length of Service Drops

The slope of the ground, intervening trees and obstructions shall govern the allowable
length of service drop conductors, and the size of the conductor required. Span length from

CHAPTER 6 — ELECTRICAL (JULY 2018) PAGE 6-24



the Glenwood Springs Electric System’s pole to consumer’s attachment not to exceed
seventy-five (75) feet.

E. Service Poles

Where the length of the service drop conductors is excessive or the size of the conductor
would cause undue mechanical strain upon either the consumer’s structure of the Glenwood
Springs Electric System’s pole line, a service pole may be required.

F. Service Entrance Conductors

1. Service entrance conductors shall have a current carrying capacity at least as great as
that required by the National Electrical Code, or the State Electrical Inspector. In view of
the rapid increase on the use of electric appliances and equipment, GSES strongly
recommends that some provision be made for future load increase.

2. A sufficient length of wire, but in no case less than three (3) feet, shall extend from the
weather head for connection to Glenwood Springs Electric System's service drop. No
conductors, other than service conductors, shall be installed in the service conduit.

3. The voltage drop from the Glenwood Springs Electric System transformer to the meter
shall not exceed 2%.

4. Connection to or disconnection from Glenwood Springs Electric System's distribution
system shall be made by the Glenwood Springs Electric System only.

5. No persons other than employees or agents of GSES may break seals, remove or
relocate meter and other equipment owned by Glenwood Springs Electric System.

6.11 UNDERGROUND SERVICE
A. General Requirements

1. These are typical guidelines only. GSES reserves the right to determine the location,
type of service and metering equipment that will be utilized for each service. Services
built without GSES approval run the risk of not being connected. Metering equipment
and service disconnects shall be located outdoors in an accessible location which will
not be subject to physical damage (ice, vehicles, etc.). All underground services ahead
of GSES metering shall be run entirely in conduit. Direct burial of conductors will not be
permitted except for temporary services.

2. If GSES’s delivery point is from an underground source the consumer must extend their
service cable in conduit into the bottom of the vault with sufficient cable tails to reach the
secondary connectors. GSES will assist in the entrance to the vault; however all
excavation and restoration must be done by the customer. All conduits entering
concrete vaults must be grouted.

B. Sets of Service Laterals

1. Not more than one service lateral shall be installed to serve one building or group of
buildings on the same plot, which are owned, by one individual or corporation. Wiring
beyond the point of delivery, connecting one building with another on a given
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consumer’s premises, is not classed as a service lateral and shall be owned and
maintained by the consumer. The following exceptions to this rule are recognized.

a. Where, in the opinion of GSES, capacity requirements make multiple services
desirable.

b. Where a single building or group of buildings extend over a very large area, special
permission may be given by GSES for additional service laterals.

C. Point of Entry

GSES shall specify the location of the service laterals and entrance most suitable for
connection with the Electric Department’s facilities.

D. Service Entrance Conductors

1. Service entrance conductors shall have current carrying capacity at least as great as
that required by the National Electric Code, or the State Electrical inspector. In view of
the rapid increase in the use of electric appliances and equipment, the Glenwood
Springs Electric System strongly recommends that some provision be made for future
load increase.

2. Conductors shall be installed in schedule 40, pvc conduit from point of attachment to
service entrance equipment.

3. The voltage drop from the Glenwood Springs Electric System transformer to the meter
shall not exceed 2%.

4. Connection to or disconnection from Glenwood Springs Electric System's distribution
system shall be made by the Glenwood Springs Electric System only.

5. No persons other than employees or agents of Glenwood Springs Electric System may
break seals, remove or relocate meter and other equipment owned by Glenwood
Springs Electric System.

6.12 ILLUSTRATION NOTES
A. General Requirements

1. These are typical guidelines only. GSES reserves the right to determine the location,
type of service and metering equipment that will be utilized for each service. Services
built without GSES approval run the risk of not being connected. Metering equipment
and service disconnects shall be located outdoors in an accessible location which will
not be subject to physical damage (ice, vehicles, etc.). All underground services ahead
of GSES metering shall be run entirely in conduit. Direct burial of conductors will not be
permitted except for temporary services.

2. If GSES’s delivery point is from an underground source the consumer must extend their
service cable in conduit into the bottom of the vault with sufficient cable tails to reach the
secondary connectors. GSES will assist in the entrance to the vault; however all
excavation and restoration must be done by the customer. All conduits entering
concrete vaults must be grouted.
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8.
9.

One position meter pedestal assembly illustrated. One, two, three, and four position
units are similar.

Meter(s) supplied and installed by GSES
Circuit breaker access door

Line side termination access door. Appropriate quantity of set screws termination lugs
included with assembly (one per each meter position).

Service entrance cables, per NEC requirements

Pedestal feeder cables, shall be minimum 4/0 AL, USE, 600 volt. Conductor voltage
drop from the transformer to the meter shall be limited to 2% maximum. Conduit
required to point of attachment.

6” of sand or clean dirt, both above and below cable is recommended.
Grounding Electrode, per NEC requirements

GRC, EMT, schedule 80 pvc above grade, GRC schedule 40 or 80 below grade

6.13 MULTI METERING SERVICE

A. General Requirements

1.

These are typical guidelines only. GSES reserves the right to determine the location,
type of service and metering equipment that will be utilized for each service. Services
built without GSES approval run the risk of not being connected. Metering equipment
and service disconnects shall be located outdoors in an accessible location which will
not be subject to physical damage (ice, vehicles, etc.). All underground services ahead
of GSES metering shall be run entirely in conduit. Direct burial of conductors will not be
permitted except for temporary services.

If GSES’s delivery point is from an underground source the consumer must extend their
service cable in conduit into the bottom of the vault with sufficient cable tails to reach the
secondary connectors. GSES will assist in the entrance to the vault; however all
excavation and restoration must be done by the customer. All conduits entering
concrete vaults must be grouted.

a. Every line side compartment shall accommodate provisions for a GSES wire seal
whether or not the compartment is designed to house a meter.

b. The electric meter will not be set until each meter socket and the premises it supplies
have been properly identified by the consumer or agent. Proper identification shall
mean the unit number is plainly marked by a permanent durable means at the
corresponding main service breaker, tenant panel board, and doorway or entrance to
the apartment, office, store or premise. The method of identifying the corresponding
unit on the meter socket is with a stamped brass tag securely attached.

c. A 5th jaw is required in the 9 o’clock position on all meter sockets, 120/208 volt 3
wire network.
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d. Each meter location must have an individual ring less cover and sealing provisions

e. Individual socket load side disconnects.

f. All three- phase services shall be 4 wire-wye.
g. Ground wire and electrode, furnished and installed by consumer.
h. PVC conduit

Service lateral conduit and conductors.

j-  Conduit above ground shall be GRC, EMT, or schedule 80 pvc.

k. Three phase multiple unit devices designed for 4-wire poly phase use, must have a
seven terminal mounting block with lever type by-pass.

I.  Conduit below grade.

m. Conduits shall be continuous in length from the meter socket to the transformer
location.

6.14 INSTRUMENT METERING SERVICE ON BUILDING

A. General Requirements

1.

These are typical guidelines only. GSES reserves the right to determine the location,
type of service and metering equipment that will be utilized for each service. Services
built without GSES approval run the risk of not being connected. Metering equipment
and service disconnects shall be located outdoors in an accessible location which will
not be subject to physical damage (ice, vehicles, etc.). All underground services ahead
of GSES metering shall be run entirely in conduit. Direct burial of conductors will not be
permitted except for temporary services.

If GSES’s delivery point is from an underground source the consumer must extend their
service cable in conduit into the bottom of the vault with sufficient cable tails to reach the
secondary connectors. GSES will assist in the entrance to the vault; however all
excavation and restoration must be done by the customer. All conduits entering
concrete vaults must be grouted.

GSES will not connect 120/208 volt 3 wire services larger than 225 amp; 4 wire services
will be required beyond that capacity.

Instrument transformers shall not be installed in service disconnects, wiring gutters,
junction boxes, not be directly exposed to the weather.

a. Appropriate meter socket obtained from GSES, 6 terminal for single phase, 13
terminal for three phase.

b. 1-1/4” conduit from instrument transformer enclosure to meter housing.

c. Instrument transformer enclosure, NEMA 3R rated, cabinet is to have a side-hinged
or drop out, sealable door.
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d. When multiple conduits enter any cabinet, common phase wires must be split as
shown for compliance with NEC Article #300-20.

e. Installation of overhead or underground service laterals is the responsibility of the
consumer.

f.  Window type current transformers obtained from GSES, securely installed in cabinet
with correct polarity (white dot towards source).

g. Disconnect devices shall be installed outdoors in an accessible location on the load
side of instrument transformer enclosure.

6.15 INSTRUMENT METERING SERVICE IN SWITCH GEAR
A. General Requirements

1. These are typical guidelines only. GSES reserves the right to determine the location,
type of service and metering equipment that will be utilized for each service. Services
built without GSES approval run the risk of not being connected. Metering equipment
and service disconnects shall be located outdoors in an accessible location which will
not be subject to physical damage (ice, vehicles, etc.). All underground services ahead
of GSES metering shall be run entirely in conduit. Direct burial of conductors will not be
permitted except for temporary services.

2. If GSES’s delivery point is from an underground source the consumer must extend their
service cable in conduit into the bottom of the vault with sufficient cable tails to reach the
secondary connectors. GSES will assist in the entrance to the vault; however all
excavation and restoration must be done by the customer. All conduits entering
concrete vaults must be grouted.

3. GSES will not connect 120/208 volt 3 wire services larger than 225 amp; 4 wire services
will be required beyond that capacity.

B. Appropriate meter socket obtained from GSES, 6 terminal for single phase, 13 terminal for three
phase.

C. 1-1/4” conduit from meter housing to switch gear

D. Main disconnects must be on load side of CT’s unless special switch gear design mandates
otherwise.

E. Steel support frame

6.16 UNDERGROUND CONDUIT SYSTEMS

A. General

The City of Glenwood Springs Municipal Code, Article 070.030.130. - Underground Utilities.
All wires, cables or other equipment of electrical energy, and telecommunication signals with
the exception of transformers, meters, junction boxes and like equipment shall be placed
underground. Where subdivision or developments are approved along or with crossing
existing overhead power and telecommunication facilities, energy and telecommunications
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may be obtained from these existing facilities. The connections to these facilities shall be
placed underground unless otherwise approved by the Director of Electrical Services due to
economic, engineering or aesthetic reasons. Ultility easements and right-of-ways shall be
provided in the subdivision or development meeting the requirements of the City of
Glenwood Springs Electric System for the installation and maintenance of energy
distribution and telecommunication facilities.

B. Conduit Systems

A conduit system is the combination of conduit, conduits, manholes, and/or vaults joined to
form an integrated whole.

1. Routing

a. Conduit systems should be subject to the least disturbance practical. Conduit
Systems extending parallel to other subsurface structures should not be located
directly over or under other subsurface structures. If this is not practical, the rule on
separation should be followed.

b. Conduit alignment should be such that there are no protrusions that would be
harmful to the cable.

c. Where bends are required, the bending radius shall be sufficiently large to prevent
damage to cable being installed in the conduit. The maximum change of direction in
any plane between lengths of straight rigid conduit without the use of bends should
be limited to 5 degrees.

2. Natural Hazards

Routes through unstable soils such as mud, shifting soil, etc., or through highly corrosive
soils, should be avoided. If construction is required in these soils, the conduit should be
constructed in such a manner as to minimize movement or corrosion or both.

3. Highways and Streets

When conduit must be installed longitudinally under the roadway, it should be installed in
the shoulder or, to the extent practical, within the limits or one lane of traffic.

4. Bridges and Tunnels

The conduit system shall be located so as to minimize the possibility of damage by
traffic. It should be located to provide safe access for inspection or maintenance of both
the structure and the conduit system.

5. Crossing Railroad Tracks

The top of the conduit system should be located not less than 50 inches below the top of
the rails of a railroad. Where unusual conditions exist or where proposed construction
would interfere with existing installations, a greater depth that specified above may be
required at crossings under railroads, manholes and vaults should not, where practical,
be located in the roadbed.
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6. Underwater Installations

Underwater crossings should be routed, installed, or both so they will be protected from
erosion by water currents.

C. Separation From Other Underground Installations

The separation between a conduit system and other underground structures paralleling it
should be as large as necessary to permit maintenance of the system without damage to the
paralleling structures. A conduit that crosses over another subsurface structure shall have a
separation sufficient to prevent damage to either structure. The parties involved should
determine these separations.

1.

Separations Between Electric and Communication Conduit Systems

a. Conduit systems to be occupied by communication conductors shall be separated
from conduit systems to be used for electricity by:

i. 3inches of concrete
ii. 4 inches of masonry
iii. 12 inches of well-tamped earth

2. Sewers, Sanitary and Storm Drains

a. If conditions require a conduit to be installed parallel to and directly over a sanitary or
storm sewer, it may be done provided both parties are in agreement as to the
method.

b. Where a conduit run crosses a sewer, it shall be designed to have suitable support
on each side of the sewer to prevent transferring any direct load onto the sewer.

3. Water Lines

Conduit should be installed as far as is practical from a water main in order to protect it
from being undermined if the main breaks. Conduit that crosses over a water main shall
be designed to have suitable support on each side as required to prevent transferring
any direct loads onto the main.

Gas and other lines that transport flammable material

Conduit should have sufficient separation from gas and other lines that transport
flammable material to permit the use of pipe maintenance equipment. Conduit and fuel
lines shall not enter the same manhole, handhole, or vault with gas or other lines that
transport flammable material.

D. Excavation and Backfill

1.

Trench

The bottom of the trench should be undisturbed, tamped, or relatively smooth earth.
Where the excavation is in rock, the conduit should be laid on a protective layer of clean
tamped backfill.
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2. Quality of backfill

All backfill should be free of materials that may damage the conduit system. Class 6-
backfill materials shall be used.

3. Compaction

All backfill will be done in one-foot lifts with each lift being adequately compacted to fill

any voids. Moisture may be needed to add to the backfill material to achieve maximum
compaction. The excavator will assume the responsibility of the trench settling for one
year after the backfill has been applied.

4. Excavation

a. Mechanical excavating equipment shall be used only in areas where there is no
known danger of contacting or damaging buried facilities.

b. Before excavating in any area where any buried facilities are suspected, such
facilities shall be located as accurately as possible

c. All trenches will be adequately protected by warning devices, barriers, barricades or
guardrails from the public and employees.

d. No trench or hole will be left open overnight.

e. In excavations which employees may be required to enter, excavated or other
material shall be effectively stored and retained at least 2 feet or more from the
edge of the excavation.

f. Sides of trenches 5 feet of more in depth shall be shored, sloped or otherwise
supported by means of sufficient strength to protect employees working within them.

g. Excavating machines, which are parked, or operating on streets or highways shall
be protected by proper warning devices. When it is necessary to leave excavating
equipment unattended, the blade, bucket or scoop shall be lowered to the ground
and the ignition system locked.

5. Excavation Depth

The distance between the top of a cable/conduit and the surface under which it is
installed (depth of burial) shall be sufficient to protect the cable/conduit from damage
imposed by expected surface usage.

a. All conduit intended for primary voltages will be buried at no less than 4 feet from the
top of pipe to the finished grade.

b. All conduit intended for secondary voltages will be buried at no less than 24 inches.
Lesser depths than indicated above may be used where supplemental protection is
provided. The supplemental protection should be sufficient to protect the cable from
damage imposed by expected surface usage.

6. Burial Tape

Electrical marking tape will be installed over the electric conduit and buried 1 foot below
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the finished grade.
E. Conduit and Sizing

All conduit will be of the P.V.C. type, schedule 40 wall thickness or greater. It will be the
conduit commonly known as “electric gray”. The conduit must be glued using approved
P.V.C. glue at every joint.

1. Installations

a. No joint may terminate in a vault or within 4 feet of the vault and must be kept off of
the floor of the vault a minimum of 3”.

b. No conduit runs may have more than 360 degrees of bends in the entire run.
c. Conduits must extend into the vault at least 2” and no more than 6”.
d. Vault must be cleared of all debris.

2. Sizing

Primary Conduits

Cable Size No. of Radial or No. and Size
Phases Loop of Pipe
1/0 1 Radial 1_3
1/0 1 Loop 2_3
1/0 3 Radial 14
1/0 3 Loop 2_4
4/0 1 Radial 1-3
4/0 1 Loop 2_3"
4/0 3 Radial 1-6
4/0 3 Loop o_g
500 3 Radial 1-6"
500 3 Loop o_g
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Secondary Conduit Sizing

All secondary conduits will be installed per N.E.C. Code Current Edition Table 300-5.
The size will be determined from the table below.

. Conduit
Location .
Size

From transformer to single meter pedestal 3”
From transformer to double meter pedestal 3”
From transformer to secondary pedestal 3”
From transformer to meter stacks with 3 or 47
more meters

Street light conduits 2’
100 amp services on buildings 2’

200 amp services on buildings

Greater than 200 amp services

Secondary runs greater than 200 feet require approval from the Electric Department.

6.17 VAULTS

A. Concrete

Concrete vaults will be placed in strategic positions to best allow the installations, operation,
and inspection of the conduit system. The positions will be determined by the Electric
Department.

1.

The installer of the vault will be given a spec sheet of the vaults to be installed to insure
proper depth and location of the vault

All knockout holes will be grouted or blocked to prevent backfill material from entering
the holes and to prevent settling of the backfill around the vault.

When vaults are to be placed in a roadway, all precautions will be taken to insure the
vault will not be sitting too high or too low to final grade.

No more than (2) two inch grade rings will be allowed per vault

All vaults that will have transformers or other electrical apparatus placed up on them will
be set so the apparatus is level.

All soil the vault is placed on will be compacted to prevent settling of the vault.

No bends or elbows will be allowed within 10' of terminating a conduit in a concrete
vault.
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6.18 CLEARANCES
A. General statement

The following illustrations show clearances for the conditions most commonly encountered.
For other situations and for details, see the National Electric Code, the National Electric
Safety Code or contact the State Electrical Inspector in your area. (625-5085).

B. Safety clearance around oil filled equipment

Clearances from padmount transformers or other oil filled equipment are measured from the
nearest metal portion of the equipment to the structure or overhang. The clearance from a
building is 3 feet if the building has noncombustible walls (brick, concrete, steel or stone), 10
feet if the building has combustible walls (including stucco).

C. Working Clearances

A minimum clearance of 10 feet of clear, level working space is required in front of a pad-
mount transformer to allow for the use of hot sticks. Landscaping and other obstructions
must not encroach on these clearances.

D. Meter clearances

1. Meter clearances are measured from the center of the meter socket, or from the center
of the face of the meter.

2. The 10-inch clearance at the top and left side of the meter allows the meter man to see
and align the meter blades to the meter socket jaws when installing the meter.

3. Keep a clear working space 4-foot square, in front of the meter. This space must be
permanently free of all obstructions, including landscaping.

4. Allow 3 feet of clearance from gas meter, and 3 feet from windows or doors for customer
privacy.
E. Guard posts

1. Itis the customer’s responsibility to install and maintain guard posts where GSES
equipment is exposed to vehicular traffic.

2. Guard posts are also required where minimum clearances around equipment cannot be
met. For example: Guard posts are required where pad-mounted devices cannot be
given the 3 feet clearance from the back and sides of the device, and 10 feet from the
front.

3. Ifthe post is placed in stable soil, surround it with 6 inches of concrete. If the soil is
unstable or sand, surround the post with 12 inches of concrete.

4. |If several guard posts are used, locate them no more than 5 feet apart. For extra
visibility, paint the posts traffic yellow.

5. In some situations a 6 inch diameter post is required, not the 4 inch illustrated here
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6.19 EASEMENTS AND RIGHT OF WAYS
A. General

Per Municipal Code Article 070.030.130 utility easements and right-of-ways shall be
provided in the subdivision or development meeting the requirements of the City of
Glenwood Springs Electric System for the installation and maintenance of energy
distribution and telecommunication facilities. Also per Municipal Code Article
070.030.150(a) dedications shall be made to fulfill the forgoing requirements for utility
easements, drainage easements, pedestrian easements, streets and alleys.

Consumer agrees to provide, at no cost to the Glenwood Springs Electric System and at the
Glenwood Springs Electric System’s request, necessary easements and suitable land area
or building space owned and controlled by the consumer for installation, construction,
reconstruction, maintenance, and operation of Glenwood Springs Electric System’s
overhead and/or underground facilities, used or useful to render electric service to the
consumer, and to include those facilities described as On Building Facilities (installed on the
face of the consumer’s building wall) or In Building Facilities (installed within the interior of
the consumer’s building).

B. Easements and Right of Ways

Glenwood Springs Electric System owned facilities are generally installed within an
easement or right-of-way. These easements or rights-of-ways are typically gained by one of
the following methods. Easements are usually granted when property is subdivided and are
shown on the subdivision plat. They may also be granted by a separate document and
recorded at the Garfield County Clerk and Recorder’s office. Any structure, retaining wall or
fence located in a easement should have by a “letter of non-objection” from all utilities
allowed to use that easement. Glenwood Springs Electric System has jurisdiction over
utility, public utility, public access, public use, and drainage easements located within the
corporate limits. Any structure, retaining wall or fence to be located in these easements
must first obtain a “letter of non-objection”. The minimum width of an easement is normally
1.5 times the normal depth of bury for underground utilities, so if a line is normally buried
four feet deep, the minimum easement width is six feet. Future needs for vehicular access,
as well as excavation access to the utility may require a wider easement. Generally, the
width determination is made on a case-by-case basis.

C. Easements by Prescription

In some situations, where there is not recorded easement, the City may claim a prescriptive
easement for facilities continually operated in open, notorious and adverse use of the
easement for the statutory period of eighteen years.

D. Platted/Dedicated

An easement that is provided to the Glenwood Springs Electric System by virtue of a
dedication statement of each subdivision platted. A five foot side lot and ten foot rear lot
easement is a typical platted easement. It is sometimes necessary to install power lines
along the rear or down the side lot line.
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E. Customer Granted Easement

An easement that is granted to the Glenwood Springs Electric System by the customer.
This is generally used on commercial installations. The Glenwood Springs Electric System
requires the customer to grant, at no cost to the Glenwood Springs Electric System,
easements for power lines and any associated equipment before any part of a commercial
installation is energized. In the event the Glenwood Springs Electric System has to cross a
property other than that of the customer requesting service to extend facilities, the
requesting customer may be required to obtain all easements needed.

F. Service Drop Easements

Application for electric service or receipt of service grants to the Glenwood Springs Electric
System an easement on private property for electric lines, wires, conduits, meters, poles and
other equipment of the Glenwood Springs Electric System necessary to render service to
the customer. In order to comply with the requirements of the National Electric Safety Code,
the customer shall not make grade changes, or build permanent or portable structures,
(buildings, sheds, decks, swimming pools, patios, patio covers, antennas, etc.) under, over
or within 5 feet measured horizontally on both side of low voltage overhead or underground
service drops (under 600 volts) without prior written approval of the Glenwood Springs

Electric System except that in the case of a swimming pool, the horizontal clearance must
be 10 feet.

G. Right-of-way.

A right-of-way is a matter of ownership. The city owns all municipal streets and alleys.

Road right-of-way is generally considered the roadway, curb, gutters, sidewalks, and open
areas up to the property line. Most of the electric distribution lines and transformers are
located in the roadway right-of-way. Rights-of-ways are typically dedicated to the public
when property is subdivided, and are shown on the subdivision plat. The right-of-way exists
even if no roadway is ever constructed. Since it is dedicated to the public, no individual may
claim exclusive use or possession of a public right-of-way.

H. Utility Right-of Ways

Generally contains utilities. Strict requirements for the use of these right-of ways apply such
as underground or overhead power, sanitary sewer, etc.

6.20 STREET LIGHTING

A. General

The Glenwood Springs Electric System is responsible for the installation and maintenance
of street lights on public roadways within the City of Glenwood Springs and has the authority
to approve new roadway street lights within the city limits. The City of Glenwood Springs
Engineering Department and Glenwood Springs Electric Department determine the required
lighting illumination and uniformity levels. Street lighting designs shall conform to the
guidelines as published by the Illuminating Engineering Society of North America (IESNA),
the Glenwood Springs Electric System Construction Standards and Municipal Code Article
070.140 Exterior Lighting Standards.
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Some governmental entities in areas outside the city limits of Glenwood Springs, but within
the service territory of the Glenwood Springs Electric System, have special authority to
request roadway lighting such as Garfield County and Colorado Department of
Transportation.

B. Street Lights

Street lights shall comply with the general requirements as noted in Municipal Code Article
070.140.120 Street Lighting.

1.

New street light installations shall comply with the requirements as noted in the
Underground Conduit Systems.

Street lights that are to be installed by a private developer but are to be turned over to
the City as public street lights, will need to have the following criteria met before
acceptance.

a. Have an overall lighting plan that is subject to the approval of the Public Works
Director and the Community Development Department.

b. Have Electric Department approved light fixtures.
Customer request for new street light.

When a request for a new street light is received, the Glenwood Springs Public Works
Director, the Glenwood Springs Community Development Department and the
Glenwood Springs Electric Department will determine if a street light is necessary, the
specific location, the impact on neighboring properties and the type of street light to be
installed. If it is determined, at the sole discretion of the aforementioned departments,
that a street light or lights are appropriate, a petition form will be sent to the requesting
party. It is the responsibility of the requesting party to obtain signatures from the
affected property owners. 100% of the affected property owners must agree to the light
and sign the petition before any light will be installed. An easement may be requested
by the Glenwood Springs Electric Department for the installation of the street light. If an
easement is required, it must be granted prior to the installation of the street light. If the
requested easement is not granted, the street light cannot be installed.

Customer request for street light removal.

When a request for a street light is received the Glenwood Springs Public Works
Director, the Community Development Department and the Glenwood Springs Electric
Department will determine if the removal of the street light is prudent and appropriate
and what the impact on neighboring properties will be. If it determined, at the sole
discretion of the aforementioned departments, that the removal of the street light or
lights is appropriate, a petition form will be sent to the requesting party. Itis the
responsibility of the requesting party to obtain signatures from the affected property
owners. 100% of the property owners affected must agree to the removal of the light
and sign the petition before any light will be removed. If the aforementioned
departments deem that the removal would not be appropriate or prudent, the light will
not be removed.
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C. Security Lighting

Security lights shall comply with the general requirements as noted in Municipal Code Article
070.140.110 Security Lighting.

6.21 RECOMMENDED GUIDELINE FOR "AS BUILT" DRAWINGS

A. The "as-built" drawing requirement is in Municipal Code Section 070.030.190.F, which reads as
follows: "The developer or his successor shall retain, at his sole expense, a licensed
professional engineer for appropriate on-site construction inspections to ensure that all
improvements as set forth in Subsections B and C are installed as required, pursuant to City
standards and specifications, and as-builts shall be provided. The engineer shall certify, in
writing, to the City Engineer that the improvements were installed in compliance with the
approved development plan or subdivision agreement pursuant to City standards and
specifications, and as-builts shall be provided."

B. The intent of the as-built drawings is to provide detailed and accurate information, in a useful
format, to any party, public or private, that may have a need to locate or excavate installed
infrastructure. With useful information available to crews, all affected parties should be able to
minimize expense, damage, and interruption of service, and inconvenience to owners,
customers and the general public. Questions regarding as-built drawings may be directed to the
Public Works Director or the City Engineer. Discretion must be employed by the draftsperson
regarding the functional quality of the drawings. If so much information is included on one sheet
as to make their use impractical, a second, or third, drawing sheet may be necessary.

C. ltis recommended that the contractor maintain a full sized set of approved plans on site, and
during construction, accurately mark these plans with record information. The color red to be
used to indicate all additions and the color green to indicate all deletions. Cleat and concise
notes and sketches should accompany changes marked on these plans. These field managed
record drawings should be provided to the engineer to assist in the preparation of the final as-
built drawings.

D. The following requirements should be applied to each as-built developed for the City of
Glenwood Springs. The submittal requirements include Mylar drawing(s) and electronic
AutoCAD drawing file format, on either CD or disk. Other electronic drawing file formats shall
be capable of being imported directly into AutoCAD. As-built drawings shall be prepared by
revision to the original, approved Development, Subdivision or Engineering Plans. At no time
will the original data be accepted as the as-built data. Each sheet shall be labeled "AS-BUILT"
or "RECORD DRAWING" in one inch high letters and have an appropriate certification block
added for a signature by the Engineer and/or Surveyor. The following items shall be required
for all "as-built" drawings.

GENERAL AS-BUILT REQUIREMENTS:

o All as-builts for projects are required to be on Mylar, at least 24" x 36", and shall bear the
name, address, and telephone number of the firm preparing the drawing and the date
the as-built data is added to the original via the revision block. Electronic AutoCAD
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drawing files, based on the City of Glenwood Springs locale coordinate grid, are also
required.

e Surveyor's/Engineer's statement (with embossed or wet seal and with an original
signature on each sheet) shall verify that as-built drawings reflect the true conditions in
the field.

¢ Contractor's statement (with an original signature on each sheet) shall verify that all
construction specifications and product qualities have been met or exceeded.

e "AS-BUILT DRAWING" or "RECORD DRAWING" shall be labeled on each sheet in one
inch high letters.

e Street names shall be on all streets. All easements and right-of-ways shall be shown
and clearly labeled.

o If the utility system is to be private (not to be dedicated to the City), then so state on
each sheet.

o The location and elevation of the benchmark referenced will be shown on the drawing. If
the referenced benchmark is not within the project, then a complete description of its
location will be provided to assist in future locating.

o The locations and description of any utility lines and other installations of any kind or
other description known to exist within the construction area. The location includes
dimensions to permanent features.

e The locations and dimensions of any changes to buildings and structures.
e Correct grade or alignment of roads.
e Correct elevations to changes made in site grading.

¢ Changes in details of design or additional information such as approved placement
details, pipe sizes, material changes, etc.

¢ Where drawings and/or specification allow options, only the option actually used in the
construction shall be shown on the as-built drawings.

ELECTRIC/FIBER OPTIC SYSTEM - CABLE UTILITY AS-BUILT REQUIREMENTS:

e Locate and clearly label all conduit runs, fittings, splice vaults, pull boxes, meter
pedestals, light bases, transformer or switch gear pads, poles and other appurtenances
in two directions. Swing ties should be made from objects that are permanent in nature.

o Show all sizes and material types of pipes and conduits.

o All horizontal distances shall be shown to the nearest tenth of a foot (i.e., 205.3"). All
vertical distances shall be shown to the nearest tenth of a foot (i.e., 5798.5").

¢ Show location and elevations on pipes and fittings where changes or deflections in
direction occur.
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e Special detail drawings may be required where installations are not shown on approved
construction drawings for whatever reason or where required for clarity.

o Typical service installation details with deviations from original plans or standard details
shall be noted on as-built drawings.
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APPENDIX — ELECTRICAL STANDARD DRAWINGS

STANDARD DRAWINGS
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Typical Shallow Utility Separation Detail

Street Light Foundation Detail

Overhead Service Entrance to Building Attachment

Overhead Service with Mast Through Roof

Instrument Metering Service in Switchgear
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Transformer and Equipment Clearance

XN AWM~

3 Phase Transformer Vault Detail (Small)
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. Overhead Service Entrance to Rigid Service Mast Through Roof
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. Residential Overhead Temporary Service Detail
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. Underground Service Entrance to Building Detail
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. 4 foot Square Manhole Vault Detail
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. Instrument Metering Service on Building Detail
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. Temporary Underground Single Post Detail
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. Switchgear Vault Detail
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. Typical Fiber Transformer Vault-Meter Ped Detail
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