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This section describes the minimum requirements for installation of customer-owned 

storage (e.g., battery) and/or generation (e.g., rooftop solar) in GWP’s service territory.  

This document, in conjunction with other Electrical Engineering Division specifications 

and construction standards, as well as applicable city, county, state and federal rules and 

regulations, combine to form the standard to which all new interconnecting facilities for 

customer generation, within the City of Glendale, shall conform.  Standards, rules, and 

regulations of other agencies with jurisdiction in areas covered by these Electrical 

Services Requirements are not altered in any way by these standards and guidelines.  Any 

and all questions regarding applicability of various rules and regulations shall always be 

resolved in favor of the more stringent requirements. If any section, subsection, or 

requirement of this document is superseded by law applicable to GWP, the superseding 

law shall apply to the extent of the conflict but shall not affect any other section, 

subsection or requirement of this document that can be given effect without the 

superseded section, subsection or requirement.   

 

Customers shall obtain any governmental authorizations and permits required for the 

construction and operation of Distributed Energy Resources facilities and shall maintain 

all facilities in a safe and prudent manner and in conformance with all applicable laws 

and regulations including, but not limited to, GWP’s Distributed Energy Resources 

requirements. See Interconnection Diagram drawings, DER-DWG-001,  

002, -003, -004, -005, -006, and -007 within this section of the Requirements. 

 

Definitions 
 

For purposes of these Electrical Services Requirements for Distributed Energy Resources, the 

following definitions shall apply: 

 

 Distributed Energy Resources (DER): Source of power located close to the load it 

serves that may be connected to, and may operate in parallel with, the utility’s 

distribution grid.  Distributed Generation and Energy Storage Systems are DER.   

 Distributed Generation (DG): A generating facility interconnected to the utility grid at 

the customer side of the utility’s service meter.  For example, photovoltaic and fuel 

cell facilities are DG systems.  

 Energy Storage System (ESS): The set of methods and technologies used to store 

energy.  A battery backup system is a form of ESS.  ESS may be independent or 

interconnected to the utility grid. 

 Distributed Generation + Storage (DG+S): A DG combined with an ESS.  The ESS 

may or may not be interconnected to the utility grid. 

 Critical Load: Customer-identified load to be energized by an ESS during a utility 

outage.  
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DER Metering & Process 
 

DER installations shall follow the requirements outlined in this document. For 

commercial and multiple unit DER installations, consult GWP for additional 

requirements. 

 

For information regarding the DER installation process and solar incentives, refer to the 

City of Glendale web site at: 

https://www.glendaleca.gov/government/departments/glendale-water-and-power/solar-

education.  

 

Physical Access 
 

All customer equipment specified by GWP, including (but not limited to) disconnect 

switches, meters, protective equipment, fuses, and other associated equipment, shall be 

accessible to City personnel under all conditions and at all times.  This may require 

equipment to be located in a publicly-accessible area or for City personnel to be provided 

access to a secure or controlled area.  The City has the right of ingress and egress to 

examine this equipment, the generation site, the interconnection site, and applicable 

facilities for any purpose reasonably connected with these Requirements. 

 

Signs and Labels 
 

All signs and labels shall be installed per City of Glendale, Building & Safety 

requirements. 

 

Maintenance 
 

GWP shall be responsible for maintenance and repair of GWP-installed equipment.  

Customer shall be responsible for maintenance and repair of customer-installed 

equipment (including equipment installed by a third-party vendor). 

https://www.glendaleca.gov/government/departments/glendale-water-and-power/solar-education
https://www.glendaleca.gov/government/departments/glendale-water-and-power/solar-education
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Records 
 

Customers shall maintain and provide to GWP, upon request, records of the customer’s 

DER equipment.  These records shall include, but are not limited to: 

 

 Description of maintenance. 

 Date and time of maintenance. 

 Results, findings, and observations from the maintenance. 

 Any repairs, modifications, adjustments, or replacement resulting from the 

maintenance. 

 

Customers shall also allow GWP access, upon request, to system logs, records, files, data, 

and any other electronic or physical information related to the maintenance, operation, 

errors, failures, or events stemming from the generation, energy storage, or associated 

equipment and systems. 
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ESS are typically used to provide emergency standby power to Critical Loads during an outage of 

GWP’s utility system, to reduce the amount of energy consumed from the utility during periods 

of peak consumption, or in conjunction with on-site DG (e.g., rooftop solar, fuel cells). 

 

General Requirements 
 

Customer shall ensure that all ESS shall: 

 

 Be tested onsite to confirm that the system, with the utility side de-energized, 

provide power only to the customer’s Critical Load center and does not backfeed 

into the main service panel or into GWP’s utility system.  Prior to GWP approval 

of the permit application, customer shall provide GWP with equipment 

specifications describing the various modes of operation.  Review of customer’s 

specifications by GWP shall not be construed as confirming or endorsing the 

design, or as implying any warranty of safety or durability of the customer facility. 

 GWP shall not, by reason of review or failure to review, be responsible for 

strength, details of design, adequacy, or capacity of the customer facility or said 

equipment, nor shall GWP’s acceptance be deemed to be an endorsement of the 

customer facility. 

 Not locate batteries in the meter room, per NEC requirements. 

 

Independent Energy Storage Systems (IESS) 
 

IESS are defined as stand-alone energy storage systems that do not nominally export 

energy to the utility grid and that are not combined with a distributed generation system.  

The primary purpose of the IESS is to energize Critical Loads during an outage of GWP’s 

utility system. 

 

In addition to the General Requirements above, which apply to all systems that 

incorporate an element of energy storage, customer shall ensure that the IESS shall: 

 

 Be used only to serve Critical Loads on the customer’s premises. 

 Have safeguards to prevent energy export to GWP’s utility system.  These 

safeguards can include an automatic transfer switch (ATS), a manual transfer 

switch, or a double-throw safety switch listed by the Nationally-Recognized 

Testing Laboratory (NRTL) for this application.  This switch shall be installed by 

the customer at customer expense and per GWP specifications. 
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 Peak Demand-Shaving Systems 
 

GWP does not currently offer a Peak Demand-Shaving Program but reserves the right to 

implement this functionality in the future.  In addition to the General Requirements 

above, which apply to all systems that incorporate an element of energy storage, Energy 

Storage Peak Demand-Shaving Systems shall: 

 

 Be used to monitor and control only the customer’s peak energy usage. 

 Not have customer-owned CTs (Current Transformers), monitoring devices, or 

wiring located in any GWP sealed equipment, boxes, vaults, or meters. 

 Be utility-interactive and certified by a NRTL to fully comply with IEEE 1547 and 

either UL 1741 or UL 9540. 

 Not allow for the export of energy to the GWP utility system. 

 Provide a mechanism for GWP to control the output of the ESS at all times. 

 

Distributed Generation + Storage (DG+S) 
 

ESS typically store energy from GWP’s utility system or a customer-owned source of 

generation (e.g., rooftop solar) to provide emergency power to Critical Loads during an 

outage on GWP’s utility system.  In addition to the General Requirements above, which 

apply to all systems that incorporate an element of energy storage, customer shall ensure 

that the DG+S shall: 

 

 Comply with the IESS requirements detailed above. 

 Not have customer-owned CTs (Current Transformers), monitoring devices, or 

wiring located in any GWP sealed equipment, boxes, vaults, or meters. 

 Be utility-interactive and certified by a NRTL to fully comply with IEEE 1547 and 

either UL 1741 or UL 9540. 

 Not allow for the export of energy to the GWP utility system unless the ESS is an 

“addition” or “enhancement” to an eligible renewable generation facility meeting 

the requirements set forth in the latest edition of the California Energy 

Commission Renewables Portfolio Standard Eligibility Guidebook. 
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Metering 
 

GWP shall procure and install all meters; as applicable, GWP-approved Distributed 

Generation and/or Energy Storage meters shall be procured and installed at customer 

expense.  These meters shall be operated and maintained by GWP.  Unless waived in 

writing by authorized GWP personnel, all DER installations shall require: 

 

1. One dedicated meter that measures and monitors generation output (“Distributed 

Generation Meter”).  No customer load shall be connected to the generating 

system side of the meter. 

2. One dedicated meter that measures and monitors energy storage (“Energy Storage 

Meter”).  This meter shall be capable of measuring in two directions, i.e., charging 

and discharging, in separate measurements.  No customer load shall be connected 

to the storage system side of the meter. 

3. All Critical Loads shall be served by dedicated circuit(s).  The Distributed 

Generation and/or Energy Storage System shall not backfeed to the main service 

panel during a utility outage; the main service panel shall be separated from the 

Critical Loads by a transfer switch or relay. 

4. In the event of an outage, continuous energy shall be provided, capable of 

providing continuous SCADA data to GWP and of providing remote SCADA 

control of devices by GWP for a period of 72 hours. 

 

Operational customer-installed devices used to monitor system performance are 

permitted, subject to the following conditions: 

 

1. Devices shall be collocated on the same side of the utility disconnect switch as its 

source of power to ensure these devices continue to receive power once the utility 

disconnect switch is opened. 

2. Devices’ power source wiring shall not bypass or defeat any utility disconnect 

switch. 

3. Devices’ power source and low-voltage data circuits shall not enter or pass 

through any utility-sealed section. 

4. Total device load shall not exceed 100 watts. 
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Generation Equipment 
 

Generation equipment shall be connected on the customer’s electric system on the load-

side of the revenue meter per GWP Requirement, DER-DWG-001.  Load- and line-side 

taps are not allowed.  This equipment shall be connected on the load side of the 

customer’s main disconnect.  No circuit connections, conduits, or conductors are allowed 

in, or accessed through, any sealed utility compartment. 

 

Exception:  Where metering equipment has been specifically designed and pre-

manufactured with a line side tap terminating in a section that is accessible to the 

customer, and has been labeled and certified by the manufacturer for the sole 

purpose of connecting parallel generating systems. 

 

For synchronous generation, automatic synchronization is required. 

 

Exception:  Manual synchronization with relay supervision is acceptable.  

Generators designed to be started as induction motors will not be permitted to 

startup if it results in detrimental effects to the utility electric system. 

 

Inverters 
 

Customers shall ensure that installations that require inverters to connect to GWP’s utility 

system shall comply with the following: 

 

 Inverters shall be permanently utility-interactive, as defined by the National 

Electrical Code, at the point of interconnection to GWP’s electric system.  During 

utility outages, inverters may function in an “off-grid” mode to supply power to an 

outlet on the inverter unit that is accessible only to qualified personnel (per UL 

1741), or to charge an Energy Storage System that feeds Critical Loads.  In no 

instance shall the inverter unit’s outlet be integrated with the customer’s internal 

wiring system. 

 Hybrid inverters, which are often used with DG+S systems to match consumption 

with generation, are permitted only if any additional “off-grid” outputs (i.e., 

outputs to backup loads) are never connected in parallel with GWP’s utility 

system. 

 Inverters shall be certified by a Nationally Recognized Testing Laboratory 

(NRTL) to fully comply with UL-1741 and shall include a Certificate of 

Compliance.  The Certificate of Compliance should state that this utility-

interactive inverter meets all applicable requirements of the current editions of UL 

1741 and IEEE 1547, including testing conformance to IEEE 1547.1. 
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 DG inverters shall be included in the California Energy Commission (CEC) list of 

approved inverters, found at http://www.gosolarcalifornia.ca.gov/. 

 Inverters shall have safeguards to prevent power flow into a de-energized GWP 

electric system (“backfeed”).  Systems shall produce power output to the utility 

only when they are connected to an energized utility system.  Inadvertent export is 

allowed for no more than 60 seconds. 

 Inverters shall operate as a current source, rather than as a voltage source, so that 

open-circuited inverters output zero volts. 

 Inverters’ voltage output will be synchronized with GWP’s utility system voltage 

to produce a current and power flow from the customer to the GWP utility system. 
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Except where expressly prohibited by applicable law or as otherwise approved by the City 

Council, all DER installations shall be limited by the requirements below. 

 

1. The maximum instantaneous generation capability shall be limited to the 

lesser of: 

a. 1.0 MW, or 

b. 110% of the average customer usage based on 12 months of 

previous usage utilizing complete billing cycles. 

 

2. GWP enforces no maximum instantaneous energy storage discharge capability 

for IESS systems. 

 

3. The maximum instantaneous energy storage discharge capability for a DG+S 

system shall be limited to the greater of: 

 

a. 150% of the of the maximum instantaneous generation capability. 

b. the minimum instantaneous energy storage discharge capability of 

the manufacturer’s product 

 

For example, if the maximum instantaneous generation capability is 

12.0 kW, then the maximum instantaneous energy storage discharge 

capability shall be 18 kW (150% of 12.0 kW). 

 

If the maximum instantaneous generation capability is 3.0 kW and the 

minimum instantaneous energy storage discharge capability of the 

energy storage system is 6.0 kW, then the maximum instantaneous 

energy storage discharge capability shall be 6.0 kW. 
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4. In IESS and DG+S systems, the maximum overall storage capability shall be 

limited to 110% of the average daily usage based on 12 months of previous 

usage utilizing complete billing cycles. This should allow for customers to 

meet their average load for 24 hours without utility service. 

 

For example, if the total annual usage is 10,000 kWh, then the 

maximum overall battery capability shall be 30.14 kWh ((10,000 kWh / 

365) x 110%) 

 

5. For DG+S systems 30 kW or greater, GWP does not allow for the export of 

energy from the DG+S system to GWP’s utility system except for inadvertent 

export.  For the purpose of this Requirement, inadvertent export is defined as 

export lasting no more than 60 seconds and only occurs while the DG+S 

system transitions from utility power to ESS power. 

 

For installations with no electric usage history or where the existing electric usage history 

does not reflect the customer’s expected expanded consumption, the applicant must 

submit an estimate of the expected consumption, together with justification for the 

expected change in consumption.  The expected consumption shall be in terms of average 

customer load per hour – e.g., 7 kW.  Suggested methods of demonstrating future load 

include building simulation program reports such as eQUEST, EnergyPro, or DOE-2, 

Title 24 energy modeling report (including ECON-1 sheet).  Future energy consumption 

is considered for new electric vehicles (EVs) with proof of purchase or registration. 

 

For example:  If the estimated average customer load per hour is 7 kW, this 

implies an average customer load per year of 7 kW x 8,760 hours/year = 

61,320 kWh per year. 
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Customer DER systems and equipment shall comply with the following: 

 

 Nominal system frequency shall be 60.0 Hz (cycles per second). 

 Signal distortion shall be limited to 5% of the RMS value of the utility service 

voltage and 25% of the waveform. 

 Power factor shall be limited as follows: 

o For systems rated less than 1.0 MW, the power factor shall not be less than 

85% leading or lagging. 

 Output voltage shall match the existing utility service voltage. 
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Once customer installation of all equipment has been completed, customer shall test the 

completed system(s) while GWP personnel witness the tests to validate that the system(s) 

meet the City’s specifications.  If the system(s) do not meet the City’s specifications, the 

customer shall disconnect the system(s) and make corrections to meet the City’s 

specifications.  Once the corrections have been made, customer shall test the completed 

system(s) while GWP personnel again witness the tests to validate that the system(s) meet 

the City’s specifications.  Customer shall be responsible for paying all GWP fees 

associated with witness testing.  Each witness test shall incur a separate fee. 

 

For customer-installed protective equipment (see DER-109, Protective Schemes), the 

customer shall have the equipment tested on a biannual basis by an electrical Professional 

Engineer, registered in the state of California, at customer expense.  The customer shall 

arrange for contracts with, and payments to, the electrical Professional Engineer.  Records 

of the completed tests shall be maintained by customer and provided to the City upon 

request. 

 

GWP reserves the right to test the customer’s equipment and systems before approving 

the connection to the utility system.  GWP also reserves the right to monitor onsite 

operations of the equipment and systems at any time after the approval has been granted. 

 

Once installed, meters will not be routinely tested.  Any customer-requested testing shall 

be at customer expense.  Refer to the GWP Fee Schedule for applicable fees. 

 

Inspections 
 

The requirements established in this document shall be met by the customer and verified 

by authorized City personnel.  All approvals from the various permitting entities shall be 

secured prior to establishing the interconnection. 
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For any proposed system capable of an instantaneous output of 10 kW or greater, GWP 

reserves the right to require an engineering study, at customer expense, to determine the 

impact of the proposed installation on GWP’s utility system.  Applicable fees for the 

engineering study shall be charged to the customer based upon the cost to the City and 

calculated per individual study needs.  GWP shall conduct this study to determine the 

impacts of the proposed new installation and to identify required updates, changes, 

modifications, and enhancements to utility equipment to ensure the continued safe and 

reliable operation of the GWP utility system.  At GWP’s discretion, the study may 

include, but will not be limited to: 

 

 Voltage and reliability impacts to the surrounding customers and to the overall 

feeder on which the customer is located. 

 Impacts to the power factor at various points near the customer. 

 Analysis of transformer, fuse, and conductor sizing. 

 Impacts to pole loading if additional equipment (e.g., capacitor banks) or larger 

conductors are deemed necessary. 

 Analysis of existing and potential new conduits. 

 Analysis of GWP protective relays for relay coordination. 

 Analysis of harmonics introduced by, or exacerbated by, the new equipment. 

 

Upon review by GWP engineering staff, if the study determines that updates, changes, 

modifications, or enhancements to GWP’s utility system are necessary to accommodate 

the customer’s proposal, GWP will develop a quote to complete the work.  Upon mutual 

agreement, GWP shall complete the necessary changes, at customer expense, prior to 

GWP approval of the permits. 
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The requirements outlined below ensure the safety of customers, City employees, and 

equipment.  In addition to complying with all local, state, and federal laws and 

regulations, in all cases, DER installations shall comply with the following: 

 

1. Customers shall not: 

 Tamper with, bypass, or deactivate City equipment or protective schemes. 

 Modify any installations that have been approved and permitted by the 

City. 

 Activate, enable, engage, or otherwise modify any software, firmware, or 

other programs in a manner that would violate the requirements in this 

document, any other City policies, codes, and ordinances, or other 

applicable laws. 

 Reconnect any customer-owned equipment or energy source/sink to the 

utility after it has been manually or automatically disconnected by the 

utility. 

 

2. Customers shall: 

 Notify the City of any software, firmware, or similar updates or 

modifications to any equipment, Programmable Logic Controller (PLC), or 

control system upgrades or updates. 

 Adhere to all City policies, codes, and ordinances, and other applicable 

laws, when operating any customer-owned equipment. 
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Utility-controlled circuit disconnect devices shall be specified by GWP and purchased 

and installed by customer at customer expense.  Customer shall not bypass or override 

these disconnect devices. 

 

The GWP-specified disconnect switch shall be a safety switch with a visual air gap to 

provide visual confirmation of the circuit disconnect.  The switch shall be lockable in the 

open position with a standard GWP padlock.  All disconnect switches shall be under the 

sole control of the utility. 

 

The line side of the disconnect switch (the fixed, non-moving portion of the switch) shall 

be connected to the utility system.  The load side of the switch (the movable portion of 

the switch) shall be connected to the customer side consistent with National Electrical 

Code (NEC) 705. 

 

Exception:  Unless otherwise requested, a viewing window is not required for 

wall-mounted safety switches if a visual air gap may be verified by way of a 

hinged cover, the potential is less than 600 V, and where the maximum short-

circuit delivery is 22 kA or less. 

 

 For synchronous generating systems: the customer shall install a parallel generator 

disconnect switch and a generator circuit disconnect switch. 

 For induction and inverter-based generating systems: the customer shall install a 

generator circuit disconnect switch. 

 For storage systems: the customer shall install an additional disconnect. 

 

The City reserves the right to disconnect customer DER devices from the GWP utility 

system, including during (but not limited to) any of the following scenarios: 

 

1. The customer’s equipment is adversely impacting GWP’s electric system, 

customer’s utility power, or another customer’s utility power. 

2. Utility equipment, including meters or protective devices, has been bypassed or 

defeated. 

3. The customer has not adhered to all of the requirements in this document, or the 

customer has violated applicable City policies, code, or ordinances. 

4. During emergencies or non-standard operating situations, including during the 

loss of utility power. 
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The customer DER devices shall remain disconnected until the adverse scenario has been 

rectified, as verified by City personnel. 

 

Under non-emergency conditions, GWP shall endeavor to provide written notice 48 hours 

in advance of scheduled disconnection of customer generation or storage. 
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All DER equipment shall be installed with protective schemes to ensure the safe and 

reliable operation of the utility’s electric system.  GWP shall conduct an engineering 

analysis, at customer’s expense, to determine the impact of the subject DER installation 

on GWP electric system. Based on this analysis, GWP shall specify, procure, and install 

the required protective equipment at customer expense. 

 

The electrical rating (kW or kVA) of the generating equipment shall establish the 

protection equipment requirements, which shall comply with IEEE 1547, shall be tested 

by the customer (per IEEE 1547.1 prior to commissioning), and shall include (but will not 

be limited to): 

 

 Under-voltage (27) 

 Over-voltage (59) 

 Under-frequency (81U) 

 Over-frequency (81O) 

 Tripping batteries 

 Tripping circuit breakers 

 Tripping battery chargers 

 Over-current(50/51) 

 Sync check (25) 

 Ground Fault Protection 

 

GWP shall conduct an engineering analysis to determine the impact of the DER systems 

on GWP electric system and establish a size range of systems that can be allowed for 

commercial installations. Based on this analysis, GWP shall procure, and install 

additional protective equipment, at customer expense, to include (but not limited to): 

 

 Switchgear with vacuum interrupter 

 All necessary remote control equipment 

 Communication devices and equipment 

 Protective devices, relays, CTs, and PTs 

 Batteries to power equipment 

 Battery charger 

 

Induction generators may require capacitors to correct the power factor to operate within 

the limits established in this document.  Protection schemes must be coordinated to 

ensure that the capacitors are always disconnected before the induction generator is 

disconnected. 
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Customer shall provide a single-phase, 120-volt, 20-amp power supply to the switchgear. 

 

Synchronization of any generation shall be through a City-approved sync check relay. 

 

Protective schemes shall disconnect customer equipment in all situations, including when 

utility power and storage power are unavailable.  Customer shall purchase, install, and 

maintain a charger-assisted, uninterruptible power supply (UPS) that will provide power 

to protective equipment for 72 hours in the event of a loss of power.  In the event of a loss 

of UPS power to the protective equipment, the protective equipment shall disconnect in 

the open (disconnected) state. 

 

Protective equipment shall comply with the following: 

 

 Under-voltage (device 27) – 92 V or lower, with a maximum time delay of 2.0 

seconds 

 Over-voltage (device 59) – 138 V or higher, with a maximum time delay of 2.0 

seconds 

 Under-frequency (device 81U) – 59.3 Hz or lower, with a maximum time delay of 

2.5 seconds 

 Over-frequency (device 81O) – 60.5 Hz or higher, with a maximum time delay of 

2.5 seconds 

 Over-current (device 50/51) – A short circuit analysis shall be conducted to 

determine appropriate settings 
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At GWP discretion, customer shall provide and maintain, at customer’s expense, a 

dedicated leased telephone line at each generation and energy storage location; 

installations where generating and storage equipment are collocated may leverage a single 

leased line. 

 

The leased telephone line shall be from the generation or energy storage location to the 

City of Glendale.  In the event that GWP exercises this requirement, GWP shall provide 

site addresses for communication terminations. The customer-provided leased phone line 

shall be a conditioned point-to-point circuit consisting of a 4-wire, analog, duplex, and 

series 3002-C2 or equivalent as determined by GWP. 

 

GWP shall use the Distributed Generation Meter and/or Energy Storage Meter to provide 

continuous, real-time data to GWP’s Dispatch control center located in the Howard 

substation and to GWP’s backup control center at the Utility Operations Center (UOC).  

This data shall include, but may not be limited to: 

 

 Statuses (e.g., circuit breaker open/closed, on/off, alarms) 

 Watts (e.g., kW) 

 VARs (e.g., kVAR) 

 Power Factor (e.g., PF, leading, lagging) 

 Volt-amps (e.g., kVA) 

 Voltage (e.g., V) 

 Current (e.g., A) 

 Watt-hours (e.g., kWh) 

 

The dedicated leased telephone line shall also be used by GWP to remotely control 

devices as appropriate to ensure the safe, reliable operation of the utility grid.  

 

GWP shall specify, and customer shall purchase and maintain at customer’s expense, 

equipment for relay protection, real-time metering, monitoring, control, and SCADA at 

the DG and/or ESS equipment location.  GWP shall have the ability to control all 

equipment – including, but not limited to: 

 

 Enabling/disabling generation functionality and status 

 Enabling/disabling energy storage functionality and status 

 Enabling/disabling inverter status 

 Adjusting and controlling inverter output phase angle 
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