NATIONAL GUARD BUREAU

3501 FETCHET AVENUE
JOINT BASE ANDREWS MD 20762-5157

16 Aug 2024

MEMORANDUM FOR DISTRIBUTION
FROM: NGB/A4

SUBJECT: Air National Guard Engineering Technical Letter (ANGETL) 24-01-05: Electrical
and Communications Engineering

REFERENCES: See Attachment 1, References
1. SYNOPSIS:
1.1. This ANGETL provides guidance in implementing the electrical design policy.

1.2. APPLICABILITY: Mandatory requirements are defined in specific paragraphs and in
referenced publications.

1.3. EFFECTIVE DATE: This document is effective as of the date of signature.

1.4. INTENDED USERS: Base Civil Engineers (BCE), base level and commercial
electricians and linemen, and architect-engineering consultants (A-E).

1.5. This ANGETL shall be applicable for all new designs, designs for which NGB/A4I
formal approval of the Type A-2 Concept Development Submittal has not yet been issued and
for all code and criteria review. Application of this ANGETL for projects that have obtained

formal approval of the Type A-2 Submittal shall be on a case-by-case basis and as directed by
the NGB/A4I Project Manager.

2. GENERAL

2.1. The electrical systems including lighting, interior and exterior power distribution, and
telecommunication systems shall follow the guidelines set in Unified Facilities Criteria (UFC)
Series 3-500: Electrical and referenced criteria.

2.2. Deviation from the minimum criteria, where a valid need exists and where an alternate
solution involving equivalent concept and sound engineering is available, may be considered.
Any deviation from minimum criteria must have written approval from NGB/A4L.

2.3. Should approval be granted, it shall apply only to the specific request under
consideration and not to cases with similar circumstances.
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3. FUNDING

3.1. For all projects, non-real property installed equipment such as electrical equipment (e.g.,
uninterruptable power supplies [UPS]) will not be funded with project funds in accordance with
DAFI 32-9005, “Real Property Accountability”.

3.2. For Sustainment, Restoration, and Modernization (SRM) projects, communication
cable & installation (e.g., telephone, data, PA, CCTV, fiber optics, etc.) shall be funded
through NGB A2/6. During the programming of SRM projects, the BCE shall notify base
communications and the regional Cyber Systems Integrator, base level (CSI-B) to secure
these Communications funds so they are available at construction award.

4. ELECTRICAL
4.1. POWER SYSTEMS

4.1.1. Building power distribution, grounding, and service entrance metering shall meet
UFC 3-520-01, “Interior Electrical Systems” and AFMAN 32-1065 “Grounding & Electrical
Systems”. The 400Hz distribution and direct current systems (28VDC) shall meet UFC 3-555-
01, “Aircraft Point-of-Use Power Systems”. Exterior electrical distribution and building service
transformers shall meet UFC 3-550-01, “Exterior Electrical Power Distribution”.

4.2. FACILITY METERING

4.2.1. TAW EO 14057 “Catalyzing Clean Energy Industries and Jobs Through Federal
Sustainability” and Department of the Air Force (DAF), “Electrification of Installations,
Standard Building Operations, Flightlines, and Non-Tactical Vehicles (NTV),” 12 February
2024, Air National Guard “Implementation of the Department of Defense Electrification of
Installations, Standard Building Operations, Flightlines, and Non-Tactical Vehicles (NTV)” 1
May 2024, UFC 1-200-02, “High Performance and Sustainable Building Requirements”, and
DAFMAN 32-1061, “Providing Utilities to Department of the Air Force Installations" all
facilities shall have AMRS compliant smart meters installed. This requirement is for all
energized facilities and buildings with an estimated electrical requirement in excess of 2,000
KWH per year. Cost effectiveness should not be considered as an argument against installing
meters. A copy of the ANG Electrification Memo is provided as attachment 5.

4.2.2. All facilities meeting the above criteria shall be metered by 30 September 2028. This
date will establish a firm baseline load dataset and provide critical information to accurately
electrify all facilities by the 2045 deadline.

4.2.3. Smart meters shall be installed at the Point of Demarcation (PoD) on the facility. See
4.6, Points of Demarcation for details. If the appropriate PoD does not exist, it must be installed
in addition to the smart meter to meet compliance.

4.2.4. Smart meters are considered Operational Technology (OT) and require connectivity
to be considered fully functional. Meters shall meet the requirements as set forth in DAFMAN
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32-1032, the Air Force Meter Data Management Plan (MDMP) April 2022, and AFPAM 32-
10144, “Implementing Utilities at U.S. Air Force Installations”. Conflicts between documents

are to be resolved by publication date, with the most recent publication taking priority. A copy of
the MDMP is provided as Attachment 4.

4.2.5. All OT systems require an Authority to Operate (ATO) and will require coordination
with unit Cybersecurity/Comm Squadron in order to be fully stood up. The system does not need
to be a live session and shall be built with potential extended downtime while being able to
record data. Modern smart meters are capable of holding multiple years” worth of data between
sessions. This feature is critical in ensuring proper reporting, trend analysis, and early indicators
of maintenance issues.

4.2.6. For wired OT, all wiring, such as CAT 5e or CAT®6, shall be violet/purple clad to
differentiate it from other forms of connectivity such as NIPR and SIPR. OT cables shall be
labeled at connection point in the facility comm room with their appropriate designation (ex.
Elec. for electrical, WTR for water etc.).

4.3. BACKUP POWER CONNECTION POINTS, TESTING, AND UNIT BACKUP
POWER SUPPLIES

4.3.1. All facilities which are not authorized a Real Property Installed Equipment (RPIE)
for a fixed auto start generator IAW AFMAN 32-1062, “Electrical Systems, Power Plants and
Generators” 14 Feb 2024 may be provided with a backup power connection point AW 1.9.12 of
the same AFMAN with approval of the BCE. The connection point shall include a receptacle
compatible with the system used at the installation, grounding, and manual transfer switch
(MTS) and be collocated in the electrical room of that facility. The MTS in these locations shall
be open transition (break-before-make) to limit potential damage to microgrids currently
installed or expected to be installed on critical facilities and provide full neutral disconnect. A
connection point is not a guarantee of generator support during an outage, but rather a
contingency factor to allow for maximum flexibility during an outage event at the discretion of
Installation Command.

4.3.2. All facilities with a connection point shall be tested annually alongside standard
generator tests [AW AFMAN 32-1062. Test shall be done during normal business hours to
ensure that loads can be met, and connections have not deteriorated. Tests must occur for at least
1 continuous hour. Alternate power sources that are compatible with the generator connection
point, such as portable battery banks, may be used to reduce carbon generation reduction
requirements IAW EO14057, so long as it does not conflict with any of the other power
requirements of that facility. Non-generator backup power sources shall generate a true sine
wave to eliminate the possibility of damage to systems within the building.

4.3.3. Facility managers with unit-owned equipment 25KW or less IAW DAFMAN 32-
1084, “Facility Requirements Standards” 14 Feb 2024 shall maintain appropriate training with
the local CE squadron to be permitted use of the connection point. The local CE at its discretion
may substitute the unit owned equipment in annual testing. The facility manager of such a
facility is required to work with and comply with the requirements of the local CE to ensure
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proper testing procedures. Equipment-level backup power must also meet the requirements as
stated in 4.4.2.

4.3.4. Power Conditioning and UPS. Where required due to the sensitive nature of
connected equipment (e.g., mainframe computer systems), special conditioning and UPS systems
shall be installed. The users shall fund both the installation and maintenance of the UPS.
Designers shall coordinate with the users for infrastructure requirements. Refer to UFC 3-580-
01, “Telecommunications Interior Infrastructure Planning and Design” & DAFMAN 32-1062.

4.4. ELECTRICAL SERVICES LOCATING

4.4.1. The placement of all exterior facility and site electrical service items (e.g., lighting
systems and supports) shall be architecturally coordinated. Transformers and switch gear shall be
located at appropriately accessible locations but as unobtrusively as possible for maintenance.
Placement shall not rely on landscaping for concealment.

4.4.2. Design for and require contractor to coordinate placement of all electrical equipment
and components with other trades.

4.4.3. Install a raised concrete pad, minimum 3-1/2” high, for all floor mounted electrical
equipment.

4.4.4. Provide provisions for photovoltaics panels for all buildings. Refer to ANGETL 15-
01-01, “Sustainable Design, Development, and Resource Conservation” or if available, it’s
revision.

4.5. POINTS OF DEMARCATION (PoDs)

4.5.1. In order to divide labor more effectively in the rapidly changing environment, the
following are established points of demarcation for electrical systems. The points of demarcation
are intended to migrate as systems are updated to a final location of PoD 1, so proper
coordination is critical during construction projects. This is intended as a primer for installations
that are non-privatized; Installations that are privatized are exempt from this policy but are
recommended to adopt this policy to standardize these points across the Air National Guard.

4.5.2. PoD 1, Current Transformer Cabinet: This is the standard point of demarcation for
all facilities on installations. The CT cabinet itself and everything downstream are considered
part of the associated facility. The conductors entering the cabinet belong to the Utility Provider
for installations that are privatized. Meters and shadow meters are to be installed at this location.

4.5.3. PoD 2, Nearest Transformer: This is a typical current situation on installations. The
conductors between the Main Distribution Panel or Power Distribution Panel and the low side of
the facility transformer or junction box are part of that facility. This is not ideal, as most
electricians are not trained as linemen and coordination for any full-building shutoffs or repairs
are significant burdens to all parties. Hard-wired systems also present a hazard to Firefighters,
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who must disconnect the facility at the transformer or enter the facility and shut off power at the
Main Distribution Panel.

4.5.4. PoD 3, Exterior Facility Shutoff: (Rare) This is a facility shutoff that is between the
nearest transformer and the Main Distribution Panel within the building. It does not have the
capability of adding metering as required in section 4.2.

4.5.5. All other PoDs (such as 5 feet from the building) are not recognized as valid. Any
PoD shall be moved outward only to one of the three established PoDs, with the low side of the
transformer (PoD 2) being the farthest point out for both government owned and privatized
installations.

4.5.6. All facility projects shall conform to PoD 1 standards excepting life-safety devices
such as fire suppression systems. Life safety devices will generally have PoD 2 as the standard.

4.5.7. Installations that intend to privatize shall apply these standards to the Privatization
Contract, with PoD 1 being the standard result of modernization and PoD 2 or PoD 3 in cases of
life-safety devices.

4.6. LIGHTING SYSTEMS

4.6.1. Exterior, interior, and emergency lighting and control systems shall meet UFC 3-
530-01, “Interior and Exterior Lighting Systems”.

4.6.2. To the greatest extent possible, standardize all lighting systems and devices in each
facility with base wide systems. Standardization shall include manufacturer, type of lamp used,
and color of devices and style of fixtures. For new facilities, coordinate with the BCE as to what
standard lighting systems have been provided for other newly constructed facilities.

4.6.3. Provide motion sensor lighting systems in restrooms, locker rooms and other areas
where energy savings are possible without causing safety concerns. Use of motion sensor
lighting in mechanical, electrical, telephone room or other similar area where maintenance
personnel may be working is prohibited. Comply with UFC 3-530-01 for all other scenarios.

4.6.4. Zone building lighting systems that have areas that are typically not used during
non-unit training assembly such that they can be isolated and turned off.

4.6.5. Site lighting shall have a dedicated utility infrastructure and not fed from facility
circuits where a base site lighting circuit is available. If a base site lighting circuit is not
available, the site lighting circuit shall be sub-metered in accordance with section 4.2.

4.6.6. Apron lighting shall be controlled from a minimum of two locations (security
forces/command post and flight line operations). Lighting intensity levels for loading and
parking areas shall be in accordance with UFC 3-535-01, “Visual Air Navigation Facilities”.

4.6.7. In major renovation, new construction of parking lots, roadways and other facilities
requiring exterior lighting, use high efficiency lighting/LED where economically feasible.
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4.6.8. Facility exterior mechanical, electrical and communications courtyards shall have
exterior lighting provided.

4.7. ENERGY EFFICIENCY, CONSERVATION, AND ELECTRIFICATION

4.7.1. Energy efficiency shall be a part of all projects. Refer to UFC 1-200-02 High
Performance and Sustainable Building Requirements, ANGETL 15-01-01, EO14057, DAF
Memorandum 12 Feb 2024, & Air National Guard Electrification Memo 1 May 2024.

4.7.2. Due to Electrification requirements, particularly in Climate Zones 5-7, facilities shall
disregard any right sizing electrical requirements until proper baseline data can be obtained on
these facilities.

4.7.3. Only three installations in the ANG, Duluth, Eielson, and Elmendorf are in climate
zones 7 (Very Cold) or 8 (Subarctic) where exceptions for electrification may be considered
based on geographic location. All other installations are required to Electrify IAW Electrification
Standards.

4.8. ELECTRIC VEHICLE SUPPORT EQUIPMENT (EVSE)

4.8.1. EVSEs, or Electric Vehicle Charging Stations (EVCFs) are both terms used for
facilities installed for the purposes of charging electric vehicles. For the remainder of this ETL,
EVSE will be used to maintain consistency.

4.8.2. AW EO 14057 and DAF Memorandum 12 Feb 2024 Electrifying all Installations,
Flightlines, and Non-Tactical Vehicles, EVSEs shall be installed at all installations.

4.8.3. EVSEs have their own Category Code (CATCODE), which are denoted by their
charging level.

4.8.3.1. L1 - 120V up to 20A, CATCODE 812-410
4.8.3.2. L2 -208/230V, up to 80A, CATCODE 812-420
4.8.3.3. L3 — DC Fast Charging, CATCODE 812-430

4.8.4. ANG facilities are not authorized any L3 EVSEs but may submit a waiver to A4l
with documentation showing a tactical need for such a facility and why an L2 station with 80A
capabilities will not suffice. A waiver shall consist of a memorandum signed by the installation
commander and annotating with verifiable citations and appropriate mathematical analysis as to
why L2 will not be sufficient, a Simplified Analysis of Alternatives (SAoA) that includes a cost
analysis of current situation, additional vehicles to supplement the fleet and L3 charging as
options, along with a Master Plan on how to limit the use of L3 systems as a primary source of
charging. Early studies of L3 systems show shortened lifespans of vehicles with estimates
between 15% and 30%, and primary use will significantly increase the cost to the government as
well as reduce tactical effectiveness as vehicles prematurely fail.
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4.8.5. EVSEs shall be installed as their own facility and draw power from the nearest
transformer. EVSE facilities shall not draw power from a main distribution panel or subpanel
located within a facility. Facilities will follow all real property procedures as directed by the
local Real Property Office. The charging stations themselves are equipment not real property,
only the infrastructure leading up to the pillar are considered part of the facility.

4.8.6. Power sourcing for the EVSEs must be placed at a minimum of 7.62 meters (25 feet)
and a maximum of 15.25 meters (50 feet) to the nearest EVSE station and be clearly visible from
all EVSE locations. Each EVSE site shall contain at a minimum a CT Cabinet from the
appropriate transformer with a minimum capacity of 2 CT Meters, a Main Distribution Panel
with independent and full service shut offs, and appropriate safety features as stated in the NFPA
70, National Electric Code. Enclosures shall meet the outdoor requirements for the region as
stated by the National Electrical Manufacturer’s Association (NEMA) or Underwriters
Laboratories (UL).

4.8.7. A minimum of 50% of all EVSEs by KW shall be placed in a publicly accessible
location for non-tactical vehicles on base. These EVSE location shall not be reserved for any
particular vehicle or position and must be located adjacent to the nearest road or intersection
farthest away from the nearest building. Shared parking lots between buildings shall locate
EVSEs reasonably spaced between all buildings and no space shall be reserved for one building
over another. Utilization of existing parking is required for all EVSE locations. New parking is
not authorized.

4.8.8. All EVSE sites must be sized at a minimum of 51KW, or three 80A charging pillars
at 208V (L2 sized). Sites that cannot contain this capacity due to limited parking space must be
serviced for 51IKW and the additional infrastructure not installed. For example, if a squadron
requires two pillars or four parking spaces for EVSEs or 34KW, a 51KW service shall be
installed regardless, and two of the three branch circuits shall be run to the appropriate locations.

4.8.9. The following locations are authorized dedicated EVSEs for mission purposes:
4.8.9.1. Fire Stations sufficient to maintain full mission capability.

4.8.9.2. Logistics and Readiness Squadron Vehicle Maintenance Shops, with a capacity
of 51IKW or 5% of the installation fleet battery size in KW, whichever is greater.

4.8.9.3. Flight Line services located inside the restricted area, with SIKW or 50% of the
flight line fleet battery size, in KW, whichever is greater. EVSEs placed in this location must
also be located outside Foreign Object Debris/Damage (FOD).

4.8.9.4. Security Forces Squadrons, with 51KW or 20% of the SFS fleet vehicle
capacity, in KW, whichever is greater.

4.8.10. EVSE sites must be consolidated when in close proximity to one another to reduce
de facto ownership of EVSE services, with a minimum distance between sites of 200m (656
feet), centered on the EVSE facility entrance/main distribution panel for the site.
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4.8.11. Installations are authorized up to 100 KW of EVSE with backup power connection
points. These connections must be centrally located on the installation and freely accessible by
all authorized personnel IAW section 4.8.7 of this ETL. Additional charging equipment, such as
solar powered EVSEs and battery backups are considered equipment and not subject to these
standards, however the purchasing unit is responsible for the upkeep, maintenance, and disposal
of the equipment and must obtain a permit from the CE office for permanent (>90 days)
placement in a designated location. Equipment will follow the same rules as laid out for
permanent EVSE stations and shall not be reserved for a particular vehicle or position.

4.8.12. Signage for EVSEs must be prominently displayed at all stations and clearly visible
from both the parking location and the nearest road. Signage will also indicate that vehicles must
be moved upon completion of charging to a standard parking space. The local installations are
responsible for maintaining charging and loitering policies, and corrective actions.

4.8.13. While installations are required to install infrastructure as stated above, the
installation may at its discretion choose Government Owned, Government Operated (GOGO) or
Government Owned, Contractor Operated (GOCO) options for handling utility costs associated
with EVSEs. Each installation is also responsible for internally handling its POV charging at
these locations. Initially, a blanket denial of POV use is recommended and a roadmap toward
hybrid use as electrification moves toward the dominant form of energy is applied. Any policy
permitting POV use must follow policies directing these procedures. All POV charging must be
at a no-cost basis to the government. An installation that chooses a Contractor Owned,
Contractor Operated (COCO) model for installation of EVSEs must follow the Utility
Privatization protocols as set forth in AFPAM 32-10144 and FAR, Part 41.

4.9. CATHODIC PROTECTION

4.9.1. Provide cathodic protection wherever underground metallic structures (tanks and
associated piping) will be used. Cathodic protection surveys and design shall be in accordance
with the UFC 3-570-06, “Operation And Maintenance: Cathodic Protection Systems”.

4.9.2. The preferred method of cathodic protection is sacrificial anode. Anodes do not
require an impressed current/active electrical to maintain efficacy and replacement anodes need
to be changed out infrequently, ranging from 10 to 25 years. Sacrificial anodes shall be annotated
on local installation electrical maps and a copy provided to the real property office.

4.10. LIGHTNING PROTECTION

4.10.1. Lightning protection shall meet UFC 3-575-01, “Lightning and Static Electricity
Protection Systems”.

4.10.2. Design shall be based on AFMAN 32-1065. Lightning protection shall be provided
for all buildings with a risk assessment of moderate or high as outlined in Appendix I of National
Fire Protection Association (NFPA) 780, and for the following types of facilities: munitions
facilities, weapons storage vaults, alert aircraft hangars, fuel cell and corrosion control hangars,
refueler vehicle maintenance facilities, intelligence facilities, and remotely piloted aircraft
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facilities. Additionally, munitions facilities shall have a ground loop around each building of the
complex and the lightning protection down conductors shall be connected to the ground loop.
Provide inspection in accordance with UFC 3-575-01, Lightning and Static Electricity Protection
Systems.

4.11. HAZARDOUS ZONES

4.11.1. Hazardous zones are identified and classified in the National Electric Code (NEC,
NFPA 70). Most of the areas encountered in ANG facilities are as identified below.

4.11.2. Where possible, mount equipment and wiring to avoid hazardous locations and use
standard devices and wiring. Identify the classification and limits of each hazardous zone on the
drawings.
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Table 1 — Hazardous Zone Classifications
HAZARDOUS ZONE CLASSIFICATION
CLASSIFICATION
HAZARDOUS | DIVISION II
Battery Room X 2
Bladder Maintenance Room X 3,9
Blue Foam Storage Room (C130) X 9
Carpenter Shop X 9,11
Composite Materials Repair X 9,11
(Fiberglass)
Drop Tank Maintenance Room X 39
Flammable Liquids Storage X 14
Room
Fuel Hydrant Pits X
Hangar - Maintenance, Alert Floor Pits X 4513
and Load Crew
Hangar - Weapons Calibration Floor Pits X 4,513
Hangar - Fuel Cell Maintenance Floor Pits X 4,5,6,13,19
Hazardous Storage Building X 10
Hush House X 45
Hydrazine Facility (Service) X 9
Hydrazine Facility (Storage) X 9
LOX Maintenance Shop X
LOX Storage Facility X 7
Packing and Crating X 9,11
Paint Spray Room X 12
Below 48”
POL Lab AFF 3,9,16
POL Pump house - POL System X 8,9
Refueler Vehicle Maintenance Bay Floor Pits X 1,3,6,15
Refueler Vehicle Parking X 1
Structure
Solvent Rooms X NEC
(within 5 feet of tank) Art 516
Vehicle/Automotive Maintenance Floor Pits | Belowl8"AFF 17
Welding Area(s) X 9
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Table 1 Notes

1. Classification area shall be from below height of overhead door, or below 5 feet
above refueler vehicle, whichever is highest. The entire area within 5 feet (all
directions) of the parked refueler vehicle and up to 3 feet above finish floor, shall
be classified as Class I, Division II. Areas beyond 5 feet (all directions) of the
parked refueler vehicle and above 3 feet from finish floor are not part of the Class
I, Division II classification area. Wherever possible, do not locate electrical
distribution or utilization equipment in zones classified as hazardous.

2. Interconnect charger with room exhaust fan. (Provide explosion proof fan with
non- spark blades. Ventilate vertically to the extent possible. Exhaust duct shall
be welded, drip-proof stainless steel. Exhaust duct shall be under negative
pressure to the maximum extent possible (draw-through rather than blow-
through)).

3. All electrical equipment, outlets, conduit and wiring shall be located within 24-
inches of walls and a minimum of 48-inches above finish floor.

4. Classification area shall be in accordance with NEC Article 513 — Aircraft Hangars.

5. Locate all electrical elements within the Hangar bay zone within 24-inches of walls
and above 48-inches above finish floor. Electrical receptacles shall not be
provided in hangar bays unless required for equipment in support of the aircratft.
Justification for mounting locations outside of this parameter shall be only when
no other cost effective or feasible location can be identified. Wherever possible,
do not locate electrical distribution or utilization equipment in zones classified as
hazardous.

6. Trench drain exhaust fan shall be manually operated. Interconnect with the base
energy management control system (EMCS). (Provide explosion proof fan with
non-spark blades. Ventilate vertically to the extent possible. Exhaust duct shall
be welded, drip- proof stainless steel. Exhaust duct shall be under negative
pressure to the maximum extent possible (draw-through rather than blow-
through)).

7. Classification area shall be up to 8 feet above grade.

8. Areas classified in accordance with current Air Force standards or American
Petroleum Institute (API) requirements, whichever are more stringent.

9. Provide segregated area with exhaust system at laboratory hood. (Provide
explosion proof fan with non-spark blades. Ventilate vertically to the extent
possible. Exhaust duct shall be welded drip-proof stainless steel. Exhaust duct
shall be under negative pressure to the maximum extent possible (draw-through
rather than blow-through).
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Locate facility separately (detached) from main facility.
Provide dust tight fixtures.
Do not provide interior doors leading into hangar bay.

Reference NEC Article 513 — Aircraft Hangars. All adjacent and communicating
areas not suitably cut off from the hangar bay and within 25 feet of travel
distance from the hangar bay, shall be classified as Class I, Division Il up to a
level of 18-inches above the hangar bay floor. Wherever possible, do not locate
electrical distribution or utilization equipment in zones classified as hazardous.

Flammable liquids shall be stored inside the building in approved containers or in
grounded metal cabinets, up to the maximum amount identified in NFPA 30.

Do not provide doors leading to adjacent interior spaces. Provide exit doors
(minimum 2) leading directly to the outside.

The entire area within 5 feet (all directions) of the laboratory exhaust hood shall be
classified as Class I, Division 1.

To the greatest extent possible, locate all electrical elements above the hazardous
classification zone.

Exhaust Barrier Pit from floor Level. Exhaust fan motor outside of air stream and
use non-sparking blade.

Wall-mounted outlets shall be Class I, Division 1 or 2 (Zone 1 or 2). To ensure no
unclassified tools or equipment are taken into the classified area around the
aircraft, wall- mounted outlets are required to be classified, even though they are
outside the classified area. Wall-mounted switches that are outside the classified
area do not need to be Class I, Division 1 or 2; they do not affect tools or
equipment brought into the area in accordance with Technical Order 1.1.3
Inspection and Repair of Aircraft Integral Tank and Fuel Cells.
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5. SPECIAL SYSTEMS AND COMMUNICATIONS
5.1. GENERAL

5.1.1. These systems shall include telephone/intercom, computer/data, public address (PA),
closed circuit television (CCTV), fire suppression/alarm, security, etc. Verify all requirements
with Base Communications Officer, Visual Information Manager, Base Fire Chief, and Security
Officer, as appropriate, through the Base Civil Engineer.

5.1.2. Telecommunications cabling systems are installed using a total network concept,
supporting a multi-product, multi-vendor environment. The common thread among all installed
equipment is performance specifications and interoperability. All components of the
telecommunications system such as cabling, patch panels, patch panel cables, connectors,
modular jacks, etc., shall be rated with the same level of performance specifications. The
minimum grade of cable and termination hardware to be used within buildings is Category 6 (Cat
6) unshielded twisted pair (UTP). The user will provide additional performance specifications, if
required. optical fiber may be used when supported mission dictates and or as deemed financially
feasible. When optical fiber is used within the horizontal system, a 50/125um OM3 (or better)
two strand cable will be used and installed in accordance with referenced standards.

5.1.3. All telecommunications work shall be tested according to the standards in
Attachment 1. Test results shall be provided to the BCE, Communications Flight, and
Contracting Officer in electronic format prior to system acceptance. The test results must
represent that the system is in complete working order.

5.2. EXTERIOR SYSTEMS

5.2.1. Main Communications Distribution System. For all communications distribution
systems a minimum duct size of 4 inches shall be used. When new construction demands an
addition to the main ducting distribution system, the contractor shall provide a complete exterior
raceway system comprised of six, 4 inches minimum diameter conduits, as well as hand holes,
manbholes, associated communication cables, splices, and terminations, from the selected
information transfer node to the main telecommunications room in the building. It is required
that the main telecommunications room for the facility be located in the building footprint as
indicated elsewhere in this section.

5.2.2. Lateral Communications Distribution System. For new construction, provide a
minimum of three, 4-inch conduit system and avoid direct burial. This is normal end building
node (EBN). Provide at least one, 4-inch duct between co-located or composite facility
construction. For buildings deemed as information transfer nodes (ITN) a minimum quantity of
six, 4-inch ducts, shall be installed, if construction allows for a separate physical path, an
additional quantity of six, 4-inch ducts, shall be either stubbed out or connected to the manhole
duct system. See Attachment 2
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5.2.3. All horizontal copper cabling will be tested per UFC 3-580-01. All outside plant
telephone cable will be tested per United States Department of Agriculture Rural Utilities
Service Bulletin 1753F-201(PC-4) upon installation.

5.2.4. Hand holes shall be a minimum of 48"Wx72"Lx48"H. In locations where large
splices or heavy cable convergence exists, larger manholes will be required. Communication
Duct System provided between manholes should not exceed 500ft and will not exceed 600ft.

5.3. INTERIOR SYSTEMS

5.3.1. Contractors shall be required to provide a complete cable system for all security, all
communication systems, and all fire alarm systems, except as identified below.

5.3.2. Contractors shall provide a complete pathway system of open tray sized in
accordance with Electronic Industries Alliance/Telecommunications Industry Association (TIA-
569- E) and stub a minimum 1-inch conduit from each outlet box to within 1 ft. of the pathway
system.

5.3.3. Outlet boxes shall be no smaller than 4-inches wide, 4-inches high and 2.5-inches
deep. This box will accommodate one or two (1-inch) size conduits.

5.3.4. Where a larger conduit is required, the box size shall be increased accordingly.

5.3.5. Raceway systems shall be separate and dedicated, one each, for fire and security and
PA systems but may be combined for telephone, CCTV, fiber optic, DDC/EMCS, etc. stubbing
raceways only into ceiling space is not an acceptable practice. Approved conduit may be run to
area serving telecom room or cable tray.

5.3.6. Cable trays of the centrally hung, two side loading type shall be utilized in all
facility systems, except for fire and security systems. Cable tray design and layout shall allow
cable tray system to only be located over corridors.

5.3.7. Fire detection and alarm systems as well as all security systems, may not be mixed
with other communications systems nor routed in facility cable tray systems. Fire detection and
alarm system wiring shall be installed in separate dedicated metal raceway (conduit) complete
from device to fire and control panel (FACP). Security system wiring shall be installed in
separate dedicated metal raceway (rigid conduit).

5.3.8. Raceway Identification. Communication system type (e.g., telephone, PA, CCTV,
data, fiber optics, intrusion detection system (IDS), etc.) shall be clearly identified on the
raceway by frequent color-coding and labels. Identification shall be at 10 foot maximum spacing
and at every change in direction and wall penetration. Coordinate identification with the BCE.
Each system shall be clearly identified with engraved plastic or metal labels fastened to each
device, junction box, pull box, terminal, and panel. Coordinate identification systems with the
posted operations instructions and operations & maintenance (O&M) manuals and TIA-606-D.
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5.3.9. Government shall provide all communications instrumentation and equipment unless
otherwise indicated. IDS and fire detection systems shall be turn-key by the contractor.

5.4. VOICE/DATA/IMAGERY SYSTEMS

5.4.1. Provide all of the following features at the main telecommunication room. Refer to
TIA-569-E series, “Telecommunications Pathways and Spaces” and UFC 3-580-1,
“Telecommunications Building Cabling Systems Planning and Design” for complete
construction criteria. Consideration should be given to having a minimum 10 ft high ceiling.
Minimum quantity four, 4-inch sleeves are recommended. Provide heating, ventilation, and air
conditioning (HVAC) that will maintain a temperature and humidity level in accordance with
Telecommunications Industry Association (TIA), Building Industry Consulting Services
International (BICSI), and ANGETL 15-01-04, “Mechanical Engineering” for equipment rooms.

5.4.2. A dedicated ground wire (MILSTD-188) from building signal ground to
Telecommunications Ground Bus Bar (TGBB) at plywood back board shall be provided.
Telecommunications rooms (TR) shall be controlled via lock and key or cipher lock. Walls
should be lined with AC grade or better, void-free plywood, 8 ft high with a minimum thickness
of % in. Cover with two coats of fire-retardant white paint (if fire rated plywood is used, do not
cover the rating stamps). The plywood should be installed with the grade "C" surface facing the
wall with bottom at 6-inches above finished floor (AFF).

5.4.3. There must be at least one TR or equipment room (ER) per floor unless pre-
approved for small buildings.

5.4.4. Work area cabling and termination is critical to a well-managed distribution system.
Provide a minimum of two telecommunications outlet arrays with four, modular type jacks (four
RJ-45) per office, conference room, or training area; on opposing walls. Higher density may be
considered via Building Industry Consulting Service International/Telecommunications
Distribution Methods Manual (BICSI/TDMM) guidelines if the environment is deemed to be a
cubical farm areca. When the mission dictates it, there shall be 2-strand multimode 50/125um
OM3 or better fiber cable terminated using LC-type connectors at each jack location. In addition,
in large admin areas where the length of walls between corners exceeds 15 ft. provide additional
outlets so that the maximum separation between outlets does not exceed 10 ft. Each four pair
cable shall be terminated in an eight-position modular jack. The eight-position jack pin/pair
assignment shall be T568A (according to National Communication System (NCS), FTR 1090-
1997) in new construction and re-wire projects, however the authority having jurisdiction may
grant a waiver if the majority of the facility is wired T568B. Specify, identify, and label all
cables, jacks and patch panels, including all spare conductors in accordance with TIA-606-D.
See Attachment 3.

5.4.5. When concrete slab floors are used, install under-floor ducts, multi-channel raceway,
trench-duct systems, or floor-to-ceiling columns in large areas (such as conference and training
rooms, amphitheaters, or any other large rooms) to support connectivity. Establish an outlet
density of two outlets per every 100 square feet of work area. Extend ducts or raceways into any
adjoining audio/visual support rooms. If the design allows, a cellular floor should be considered.
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Pathways in ground floor slab shall be considered wet locations in accordance with TIA and
NEC standards, and cables used in them shall be rated for such environment.

5.4.6. External raceway or wire molding shall not be used without the permission of the
Base Communication Officer. No exposed wires shall be permitted in any work area under any
circumstances. If external raceway is the only practical means that a system can be deployed and
is approved, it shall be sized accordingly and wrap the walls as to not detract from the esthetics
of the room.

5.4.7. Provide copper backbone cable with minimum 30% spare pairs for system
installation from main telephone terminal board (exterior/copper distribution) to telephone
closets. Provide fiber backbone cable per referenced standards.

5.5. COMPUTER CABLE SYSTEM.

5.5.1. Data cable shall be a minimum of CAT 6 UTP cable. Fiber cable should be
considered if deemed financially feasible. When fiber is used it shall be 50/125um OM3 or better
multimode. All CAT 6 cable and connecting hardware shall have transmission parameters
characterized to a minimum of 250 MHz and meet TIA-568-.0-E-1. Performance testing will
meet these standards.

5.5.2. CAT 6 cables shall be fully terminated in patch panels. All racks shall meet
referenced standards and be provided finished in black or gray powder coat. Racks shall be
securely bolted to the floor.

5.5.3. High pair count (greater than 4-pair) copper riser cable for voice grade services shall
have a minimum rating of Category 3 (CAT 3).

5.5.4. PA System. Provide associated transformers, power supplies, interface equipment,
system cabling, speakers, speaker grills and volume controls. Transformer impedance shall
match that of the amplifier. PA amplifier and microphone shall be Government provided. Wiring
(18-gauge S-R Insulated) shall be specified as tinned copper, S-R PVC insulated, conductors
cabled with aluminum-polyester shield and 20 AWG stranded tinned copper drain wire (trade
number 9418).

5.5.5. Closed Circuit Television/Community Access Television (CCTV/CATV).
Contractor shall provide all taps, splitter and amplifiers as required as part of complete cable
system and rebalance any existing system that is affected. Horizontal Cable shall be minimum
RG 6 2200 MHz quad shield for use up to 250 ft. unless video over internet protocol (IP) is
deployed.

5.5.6. RF Distribution over Category Cable. If facility will utilize an RF Broadband Video
Distribution System that distributes CATV/HDTYV, satellite, internally generated video, video on
demand (VOD) services, and IP video over twisted pair/Category cable, contractor shall provide
telecommunications outlets as prescribed in 7.4.3.
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5.5.7. Fire Suppression/Alarm System: Refer to UFC 3-600-01, “Fire Protection for
Facilities” and ANGETL 24-01-03, “Fire Protection Design Guidance”.

5.6. SECURITY SYSTEMS:
5.6.1. Refer to ANGETL 24-01-02, “SCIF & AT Guidance”.

5.6.2. Intrusion Detection Security System (IDS) and information security. The provided
design shall be in accordance with DoD 5200.1-R, "Information Security Program” and shall
include all security program requirements. Comply with ICD-705, Sensitive Compartmented
Information Facilities when applicable.

5.6.3. System Equipment. The contractor shall provide a complete (turnkey) IDS system
including instrumentation and equipment. System equipment shall not be Joint-Services Interior
Intrusion Detection System equipment (J-SIIDS) but shall be equipment that is commercially
available and locally maintained that meets or exceeds J-SIIDS requirements.

5.6.4. System Layout. Locate the IDS control panel (and all IDS control switches) in the
alarmed area, and the annunciator panel at the security forces 24-hour duty station. Secondary
alarm capability may be provided to alarm at the command post. Provide an authorized entry
phone at the entry to the alarmed area. The first level of IDS shall be infrared motion detection.
The second level, if required (I.E. small arms storage, Category I & II munitions), shall be
door/window contacts and vibration sensors on all walls and ceiling (and floor, if not reinforced
concrete floor located at grade). Provide a duress button in small arms vaults and munitions
storage facilities, which alarm at the security forces 24-hour duty station and at the base
command post.

5.6.5. Raceway system shall be minimum 3/4 in. rigid conduit, continuous, complete, and
separate from all other systems.

5.6.6. Cable system shall include cable from control panel to telephone closet.
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5.7. INFORMATION TRANSFER NODES (ITNS)

5.7.1. ITNs shall be designed as large Telecommunications Equipment Rooms. Refer to
and comply with ANGH 32-1084 Section 4.3 for details.

5.8. TELECOMMUNICATIONS ROOM (TR)

5.8.1. All ANG facilities shall have dedicated telecommunications room(s). Refer to UFC

3-580-1 for basic TR requirements.

5.8.2. All Entrance Facility TR's must be located within 50 ft. of outside plant cable

building entrance.

5.9. POINT OF CONTACT

5.9.1. The point of contact for this ANGETL is CETB Electrical Engineer, NGB/A4IC at
(701) 857-4398, DSN 344-4398, MinotANG-NGB.A4IC.Workflow(@us.af.mil

Attachments:

1. Reference Documents

2. Lateral Communications Distribution System
3. Typical Premise Wire Diagram

4. AF Meter Data Management Plan

5. ANG Electrification Memo

6. Current ANGETL Index
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ATTACHMENT 1

Reference Publications



Air National Guard (ANG):  Links not publicly available; ANG to provide a list of Reference Publications.

Air National Guard: https://www.wbdg.org/ffc/ang/engineering-technical-letters-angetl

1. ANGETL 15-01-01 Sustainable Design, Development, and Resource Conservation:  

2. ANGETL 15-01-04 Mechanical Engineering

3. ANGETL 24-01-02 SCIF & AT Guidance

4. ANGETL 24-01-03 Fire Protection Design Guidance

Air Force:

5. DOD Facilities Energy Conservation Policies and Spending:  http://www.fas.org/sgp/crs/natsec/R40111.pdf

6. Air Force Sustainable Facilities Guide:  http://www.afcee.af.mil/resources/designandconstruction/familyhousingpublications/index.asp

7. Technical Order 1.1.3: Inspection and Repair of Aircraft Integral Tank and Fuel Cells

8. AFPAM 32-10144, Implementing Utilities at U.S. Air Force Installations:

https://static.e-publishing.af.mil/production/1/af_a4/publication/afpam32-10144/afpam32-10144.pdf

9. AFMAN 32-1065 Grounding & Electrical Systems:

https://static.e-publishing.af.mil/production/1/af_a4/publication/afman32-1065/afman32-1065.pdf

10. DAFI32-9005 Real Property Accountability:

https://static.e-publishing.af.mil/production/1/af_a4/publication/dafi32-9005/dafi32-9005.pdf

11. AFMAN 32-1062 Electrical Systems, Power Plants and Generators:

https://static.e-publishing.af.mil/production/1/af_a4/publication/afman32-1062/dafman32-1062.pdf

12. DAFMAN 32-1084 Facility Requirements Standards:

https://www.wbdg.org/FFC/AF/AFMAN/DAFMAN_GM_32-1084_standard_facility_requirements.pdf

13. DAFMAN 32-1061 Providing Utilities to Department of the Air Force Installations:

https://static.e-publishing.af.mil/production/1/af_a4/publication/dafman32-1061/dafman32-1061.pdf




Joint Service: https://www.wbdg.org/ffc/dod/unified-facilities-criteria-ufc

14. UFC 3-501-01 Electrical Engineering:

15. UFC 3-560-01 Operation and Maintenance: Electrical Safety:

16. UFC 3-555-01 Aircraft Point-of-Use Power Systems:

17. UFC 3-520-01 Interior Electrical Systems:

18. UFC 3-580-01 Telecommunications Interior Infrastructure Planning and Design:

19. UFC 3-530-01 Interior and Exterior Lighting Systems:

20. UFC3-535-01 Visual Air Navigation Facilities:

21. UFC 3-540-01 Engine-Driven Generator Systems for Prime and Standby Power Applications:

22. UFC 3-520-05 Stationary and Mission Battery Areas:

23. UFC 3-550-0 Exterior Electrical Power Distribution:

24. UFC 3-575-01 Lightning and Static Electricity Protection Systems:

25. UFC 3-570-02A Cathodic Protection:

26. UFC 4-211-01 Aircraft Maintenance Hangars:

Federal:

27. 10 CFR 436, Federal Energy Management and Planning Programs, Subpart A – Methodology and Procedures for Life Cycle Cost Analyses:  http://www.wbdg.org/pdfs/10cfr436.pdf

28. Executive Order (EO) 13990, Climate Crisis; Efforts to Protect Public Health and Environment and Restore Science: https://www.govinfo.gov/content/pkg/FR-2021-01-25/pdf/2021-01765.pdf

29. Executive Order (EO) 14057, Catalyzing Clean Energy Industries and Jobs Through Federal Sustainability: https://www.fedcenter.gov/programs/eo14057/

30. Energy Policy Act of 2005 (EPAct 2005), 8 August 2005:  http://www.gpo.gov/fdsys/pkg/PLAW-109publ58/pdf/PLAW-109publ58.pdf

31. Energy Independence and Security Act (EISA) of 2007:  http://www.gpo.gov/fdsys/pkg/BILLS-110hr6enr/pdf/BILLS-110hr6enr.pdf

Other Publications:

32. Whole Building Design Guide (WBDG), Value Engineering:  http://www.wbdg.org/resources/value_engineering.php

33. Whole Building Design Guide (WBDG), Life-Cycle Cost Analysis (LCCA):  http://www.wbdg.org/resources/lcca.php

34. Whole Building Design Guide (WBDG), Use Economic Analysis to Evaluate Design Alternatives:  http://www.wbdg.org/design/use_analysis.php

35. National Institute of Standards and Technology (NIST) Handbook 135, Life Cycle Costing Manual, 1995 Edition:  http://www.nist.gov/customcf/get_pdf.cfm?pub_id=907459

36. NIST, NISTIR 85-3273-28, Energy Price Indices and Discount Factors for Life-Cycle Cost Analysis – 2013, Annual Supplement to NIST Handbook 135 and NBS Special Publication 709:  http://www1.eere.energy.gov/femp/pdfs/ashb13.pdf

37. BICSI Telecommunications Distribution Methods Manual (TDMM) (most current release)

38. ANSI/TIA-568-C, Commercial Building Telecommunications Cabling Standard, including attachments and addendum's.

39. ANSI/TIA-569 -B, Commercial Building Standard for Telecommunications Pathways and Spaces

40. TIA-569-E series, Telecommunications Pathways and Spaces

41. ANSI/TIA-606 -B, Administration Standard for the Telecommunications Infrastructure of Communications Buildings

42. ANSI/TIA-607, Commercial Building Grounding/Bonding Requirements






1. Attachment 2
/
EBN Building Feed
CAM P U S not less than 3 Trade
DISTRIBUTION Size 4 Conduits

MAINTENANCE HOLE
AND DUCT SYSTEM

7 o

ITN Building Feed not
less that 6 Trade Size 4
Conduits

HH

MH

Small handholes use is
normally restricted to
lateral/feeder ducts
runs providing path to
enter an EBN

Lateral Duct
Route

Ducts will enter and leave
opposite on vault walls
uhless using a special
purpose vault shape

/

adequate bend radius (not
less than 6 foot sweep radius)

MH
/T
Bends/Sweeps must allow

Mainline Duct Route not
less than 6 Trade Size 4

§I_ onduits \J

MH

/ DuctRoute

SP-MH——xt
EBN Building Feed
ITN Building Feed not not less than 3 Trade
less than 6 trade Size 4 Size 4 Conduits
Conduits
. \\ /A

NOTE:

Sizes and configurations of Maintenance
Holes (MH) and Handholes (HH) must
take into account requirements for
cable bend radius to allow for proper
installation. For high count copper
cable, or entering and leaving adjacent
sides, a Special Purpose Maintenance
Hole (SP-MH) will be required.

o

Conduits

N
\

MH
Due to the duct count
(density) servicing
ITNs, use only a
full size MH

ITN Building Feed not
less than 6 trade Size 4

Lateral Communications Distribution System







1 Attachment 3

CABLE PATHWAY HOME RUN TO CONDUIT TO WITHIN 12°
COMM ROOM. SEE FLOOR PLANS (1 FOOT) OF CABLE PATHWAY
LEAVING WORK AREA

1" EMT CONDUIT

NOTES:
1. MOUNT 4" x 4 JUNCTION BOXES AT SAME HEIGHT AS ELECTRICAL
UNLESS NOTED OTHERWISE

2. OUTLET CONFIGLURATION SHALL BE AS INDICATED ON PLANS

(3 TYPICAL WALL MOUNT COMMUNICATIONS OUTLET
E---/ SCALE: NONE

8-PIN B-CONDUCTOR 8-PIN 8-CONDUCTOR
(RJ-45) < <

(8PBC) (BPBC)
CONNECTORS #1 & #3 =

5
mm:ung @

®

?4 TYPICAL WORK AREA OUTLET j

ON EACH BPBC (RJ-45) CENTER KEYED JACK
TERMINATE ALL CONDUCTORS OF ALL FOUR
CAT-6 UTP CABLES TO TR/ER PATCH PANEL PER 5

PROJECT PLAN REFERENCE SECTION 16.5.4.2
E : TYPICAL GDHHLHEATW OUTLET FACEPLATE

/"3 TYPICAL WORK AREA LAYOUT

\E---/ SCALE WONE

Typical Premise Wire Diagram




Zebroskyk

Text Box

1                                                       Attachment 3                           



Zebroskyk

Text Box

 1"



Zebroskyk

Line



Zebroskyk

Text Box

CABLE LABEL



Zebroskyk

Line










Air Force Meter Data Management Plan

\ %

| | L
United States Air Force

Air Force Meter Data Management Plan
(MDMP)

Updated April 2022

This is a work of the U.S. government and is not subject to copyright protection in the United States. The
published product may be reproduced and distributed in its entirety without further permission from the Air Force.

However, because this work may contain copyrighted images or other material, permission from the copyright
holder may be necessary if you wish to reproduce this material separately






Air Force Meter Data Management Plan

TABLE OF CONTENTS
1. Requirement 3
2. Executive Summary 4
3. Background 5
4. Current Status 7
5. Cyber Secure Requirement 8
6. Meter Data Management & Use 9
7. Non-AMRS Bases 10
8. AMRS Sustainment 11
9. Summary 12
10. Figure 1 — Air Force AMRS Accreditation Boundary 13
11. Figure 2 — Statutory Cost Effective Criteria 14
12. Figure 3 — AMRS Meter Specifications 15

Page 2 of 18





Air Force Meter Data Management Plan

Requirement

This report is being provided to the Deputy Under Secretary of Defense for Installations and
Environment in response to the Utility Meter Policy Memorandum dated April 16, 2013.

No later than 1 year after publication of this policy, Components shall develop a
MDMP, to be approved by the Deputy Under Secretary of Defense for Installations
and Environment DUSD(I&E), which describes how each Component plans to
develop advance meters/AMS and intends to use their meter data to manage energy
and water use. MDMPs shall be informed through a bottom up review of
installations and shall inexplicitly establish a Component-specific metering goal for

electricity and natural gas, based on distinctive attributes of Component buildings
and operations.

The Air Force meter program is based in several laws:
10 U.S. Code § 2911
42 U.S. Code § 8253

Department of Defense:
DoDI4170.11

Air Force:
AFMAN 32-1061
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Air Force Meter Data Management Plan

Executive Summary

The Air Force Meter Data Management Plan (MDMP) provides a lasting framework supporting
the enterprise execution of advanced meters, advanced meter reading systems, and meter data
usage. This plan enables the Air Force to effectively meet Office of the Under Secretary of
Defense (OSD) and Air Force metering policies. Metering utilities is foundational to
installation management and mission sustainment across the Air Force. It is designed to allow
near real time monitoring of utilities and enable Energy Assurance.

Through the Advanced Meter Reading System (AMRS) program, the Air Force will install a
complete meter system at all Active Duty installations. These systems include installation of
cyber secure advanced “smart” meters, meter reading system software, and a secure industrial
control system at targeted installations to capture critical electric, water, steam and natural gas
consumption. The focus was initially on the highest consuming installations for the deployment
of this system. The program was centrally managed and funded.

The focus is now on installations with critical missions as outlined by OSD where the initial
install scope is centrally managed and funded, with full system expansion to be funded and
executed by each installation. The Air Force will evaluate mission needs and potential energy
savings associated with AMRS to determine if the scope of the centrally funded program shall
be expanded or restricted. New missions are continuously being evaluated as it is recognized
that mission critical designation is not static.

Additionally, the AMRS program management office (PMO) is the AMRS system owner, and
leads system tool and metric development to analyze the meter data. The goal is to set Air
Force level standards, and determine the best approaches to manage both the facilities and their
energy use. These tools will enable bases with and without AMRS to manage their energy use
in accordance with statutes, OSD, and Air Force policy.
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Air Force Meter Data Management Plan

Background

Energy Policy Act of 2005 was passed by Congress on July 29, 2005. This law required
metering of electric on all federal buildings. The law required the U.S. Department of Energy
(DOE) to establish guidelines for agencies to meter their facilities. The Energy Independence
and Security Act of 2007 further established that each agency shall provide equivalent metering
of natural gas and steam on their facilities. It is further noted that all MILCON projects as well
as O&M renovations over $200K must include advanced metering by statute. Laws passed in
the FY20 and 21 NDAAs specifically noting the need to use cyber-secure, sampling rates, need
to mirror crucial energy needs, and need for advanced meters to monitor mission critical
buildings, and their systems.

The Office of the Under Secretary of Defense established policy in 2013 requiring service
components to accurately capture a minimum of 60% of electrical and natural gas use with a
goal of 85% thru use of an AMS (Advanced Meter System). Additionally, it outlined
requirements for the metering of all steam systems, data centers, communication nodes, and
water intensive facilities. Furthermore, this is at the building level as well as sub-metering
major sub-systems as needed to ensure monitoring for mission assurance. The Air Force further
refined this thru targets in AFPAM 32-1061 with compliance monitored under AFI 90-201 self-
assessment checklists for each installation. These directions also required the creation of a
MDMP to codify explicitly how the Air Force will meet both statutes as well as policy targets.

The Undersecretary of the Air Force for installations is updating expectations for metering and
cybersecurity. The core goal remains on using metering as the backbone for near real time
monitoring of utility status and condition. This directly empowers the ability to assure energy
supplies to key missions as outlined in the Air Force Energy Flight Plan.

Further policy changes are expected and this document is reviewed 2x/year and updated
appropriately based on statutory, OSD and Air Force direction. Designers of facilities are
recommended to reference this document to ensure compliance not to exceed one year out of
project award to ensure compliance. Guidance is this document goes well beyond existing UFC
and UFGSs to ensure compliance with all requirements. Current Air Force position is value
engineering meters out of MILCON or SRM projects over $200K is not acceptable unless an
approved advanced meter already exists. Connecting these meters to existing CE COINE
network will fall into the cost effective evaluation criteria.

Shadow metering on privatized utility systems is also allowed under the above noted statutes.
AFCEC/CIU and AFCEC/CNP actively work to deconflict potential issues is this is needed.
Installations with metering issues on privatized systems should contact AFCEC/CNP. Use of
privatized meters or 3™ party meters is not allowed as none have been shown to meet
requirements for data collection, islanding, cybersecurity and cost effectiveness.

Page 5 of 18





Air Force Meter Data Management Plan

Currently, the advanced meter way forward is based on a centralized asset management
approach executed by a PMO within the Air Force Civil Engineer Center (AFCEC) Energy
Directorate at Tyndall AFB, FL. The AMRS PMO requirement is to accomplish the initial
system install of the Air Force’s advanced meters. The initial install centers on installation
defined critical buildings, crucial infrastructure nodes, and real property systems supporting
those missions and nodes. Under this the Air Force is using meters as a system to allow the
near real time monitoring of utility status and condition to ensure key utilities are of the quality
and quantity to ensure mission success. Installations are expected to continue system expansion
thru regular SRM project and MILCON investment. Compliance with statutes, policy and
guidance is monitored under the AFI 90-201 self-inspection checklist.

The Air Force’s AMRS ability is the principle driver in data automation to better inform
investments. The Installation Resilience Operations Center (IROC) uses AMRS as a
cornerstone as the Air Force moves into the ability to use data to automate decisions and
centrally manage the ocean of CE Control System data.
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Current Status

AMRS is currently the Air Force standard for smart metering. The AMRS PMO centralized
and standardized on this platform to ensure cyber security requirements, software maintenance,
network standards, and proper personnel for execution are maintained. A critical component of
the AMRS system is the installation of the CE COIN (formerly CE VLAN). This independent
communication path provides a cyber-secure backbone for the AMRS system. The Air Force
installed this cyber secure network at multiple installations. Air Force is now migrating to the
next generation of a secure environment under COIN2.

The central install program secures funding under the Air Force’s central SRM Integrated
Priority List (IPL). Bases are prioritized then validated by AFCEC and SAF leadership.
Projects are awarded thru the 772" Enterprise Sourcing Squadron (ESS) at Tyndall AFB. A
Contracting Officer Representative is needed for each install with technical reach back provided
by the AMRS team. A base install effort averages 100-200 meters, sever and laptops. The
AMRS devices are considered Real Property Installed Equipment (RIPE) with servers and
laptops considered Facility Operations Tech Investment (FO-TI) items. After install is
accomplished the system receives final commissioning and formal system training by the
AMRS team.

The AMRS servers and laptop are transferred to each installation’s property books.
AFCEC/CNP will maintain the licenses as well as system ATO. They will also advocate for
resources needed for server and laptop technical refresh. If centralized resources are not
provided for server or laptop replacements, installations are expected to require needed
resources thru AFIMSC/IZ under the FO-TI funding call.

System and network expansion beyond the initial installation is with the installation for funding.
Installation leadership is asked to contact the Energy Directorate (AFCEC/CN) if a follow on
installation project is needed due to mission change or some other factor. Each request is
justified by that installation and evaluated against Air Force strategic priorities and available
resources.

AMRS approved devices are capable of varying sampling rates and providing data to multiple
CE Control Systems. The approved device listing and commissioning guides are under constant
review and updating. The ARMS ATO and system configuration are also the Air Force’s only
centrally managed control system but used for base management.

Furthermore, the AMRS PMO in conjunction with the Measurements and Analysis division
(AFCEC/CNA) will evaluate and analyze the energy data for trends, benchmarking, identifying
anomalies, and other indicators enabling energy driven, asset management decisions for energy
assurance, cost containment, and consumption reduction. Accomplishing these actions will
greatly benefit the Air Force by increasing resiliency while managing valuable commodities.
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Cyber Security Requirements

ARMS is centrally managed and controlled. This is unique in all Air Force control systems.
AMRS system owner is AFCEC/CNP. The system’s ISSM and ISSO are also centrally located
at Tyndall with AFCEC/CNP. The system’s configuration and accreditation are also centrally
managed. Installations are not responsible for these factors but any system risk, denial of
service or interconnection should be forwarded to required authorities with a Cc to
AFCEC/CNP team.

Advanced Metering Infrastructure must maintain compliance with DoD Information Assurance
and Cyber Security DoDI 8500 series requirements and Air Force Instruction 33210, The Risk
Management Framework (RMF) for Air Force Information Technology (IT).

All AMRS components will utilize the CE COIN platform IT system for transmitting data from
the advanced meter to a centralized server on the installation (Figure 1).

Baseline configuration changes shall occur as events dictate, such as changes due to
USCYBERCOM tactical orders / directives or cyber-attacks (Control Correlation Identifier
(CCI) 000297). This policy shall be reviewed annually and updated as required (CCIs 000289,
000292).

Configurations will be strictly maintained for each AMRS core component (CCIs 001737,
001503). Currently, core AMRS components are comprised of the following items:

1) AMRS Host / Physical Machine
2) AMRS Web Server Virtual Machine
3) AMRS Laptop

The requirement for patches to the baseline system images for incorporation into the AMRS will
be reviewed by the AMRS information systems security manager (ISSM) on at least a quarterly
basis or within the timeframe required by the associated directive.

Patches that are minor in nature (such as those mandated by USCYBERCOM) and do not affect
operation on the system should be promptly implemented under the direction of the ISSM. The
AMRS ISSM will bring all remaining patches to the configuration control board (CCB) for
evaluation and consideration for deployment. After CCB approval, patches shall be
incorporated into AMRS and an appropriate version number will be assigned according to CCB
procedures. Baseline system images shall be patched at least every 12 months as required to
sustain cybersecurity and functionality of AMRS.

The Air Force AMRS accreditation boundary is presented in Figure 1 of this document.
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Air Force Meter Data Management Plan

Meter Data Management and Use

The Air Force plan has two current tracks:
1) AMRS installed systems and bases
2) Non-AMRS installed systems and bases.

For bases scheduled for AMRS, this system comes complete with software that enables the base
to effectively see critical information about utility status, facility issues, and energy quality.
This includes, but is not limited to determining power factor, peak power, total consumption
over time, and energy use. Sampling rate is initially set for 15 minute intervals but may go as
low as 0.1 seconds for electrical meters to meet mission needs. The system also allows for
additional reports and analysis as determined by AFCEC Subject Matter Specialists or the
installation. This basic information allows for bases to perform:

1) Power quality

2) Microgrid operation and load shedding

3) Error and outage reporting

4) Demand management programs

5) Benchmarking of facility and facility system health
6) Facility Energy intensity comparison

7) Unit energy use comparison

Islanded microgrid management, demand side management and utility monitoring for mission
assurance is core for meter data. Metering data is often the initial or only indicator of a facility
with an issue which culminates in mission impact. This system identifies problems for Civil
Engineers where equipment may require tune ups or load management. It will allow them to
focus diminishing resources on maintenance, repair, or equipment replacement on those areas
using excessive energy having the savings potential 5-15% of utility costs, as well as countless
man hours troubleshooting utility system issues. It also provides critical data for facility retro-
commissioning and implementation of other energy conservation opportunities.

The meter data is owned wholly by the Air Force and is a valuable asset for potential vendors.
Sharing of any AMRS data with outside organizations or vendors should include data
restrictions and retirement requirements. Final disposition of AMRS data is under review, along
with all other CE control system data, for applicability under AF PD 33-3 and AFI 33-322. No
classification guide exists for AMRS data but it should be considered Sensitive, and for limited
distribution.

The AMRS system is for real property assets and benefit of Civil Engineers. Industrial
processes, mission systems, and privatized entities could benefit from the meter data also.

These users should work thru AFCEC/CNP to validate if a cost sharing model is required before
data is provided. For larger potential uses of AMRS data, AFCEC/CN, AFCEC/OEA and
AFCEC/CO are actively looking at potential uses.
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Air Force Meter Data Management Plan

Non-AMRS Bases

For bases that are not currently scheduled to receive AMRS there are two levels of action that need
to be addressed:

1) 1-5 years
2) 6-10 years

For the one to five year outlook, bases not currently projected for AMRS must comply with OSD
and Air Force metering policies for renovation and new construction. See CE Dash and
AFMAN 32-1061 for criteria. All new meter acquisitions should be approved by the AMRS
PMO to ensure compliance with cyber security, software and hardware requirements. The
AMRS PMO will continue to be the Air Force center of excellence for metering standards and
deployment.

During the six to ten year outlook, the AMRS PMO will validate scope for that installation based on
mission needs, and gain a vector if the centralized install will support the install at that base.

Bases with metering systems that are non-AMRS compliant shall look for opportunities to bring
their metering system into compliance. This should include, but not be limited to installing CE
COINE or appropriate systems, repair by replacement of all non-compliant meters with AMRS
compliant meters, coverage of the Air Force Network on key infrastructure nodes and ensure all
new facilities and major renovations install AMRS compliant meters consistent with Air Force
requirements. Expansion of the network to support CE COINE installation is done under the FO TI
(Facility Operations Technology Investment) program as part of AFIMSC/IZ’s portfolio.
Installations should look at having pre-priced options in their SABER or other MATOC contracts
approved meters to simplify installation.
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Air Force Meter Data Management Plan

AMRS Sustainment

The Advanced Meter Reading System (AMRS) initial installation is centralized in order to generate
an enterprise solution for metering software, hardware, and cyber security. Beyond the initial
install; a long term sustainment plan was necessary to ensure proper funding and personnel for the
support.

Current Air Force position is centralized Air Force funding of the initial system to include needed
servers, laptops and devices. All items are singed over to the installation upon system
commissioning. The initial system install does not meet all statutory and policy directives but is
done based on current Air Force position for cost effective metering.

The system is monitored day to day by installation Civil Engineer and Communications personnel.
This is done under the same MOU for all CE Control Systems. The local communications
squadron is responsible for local network trouble shooting, Civil Engineers are responsible for
trouble shooting when a meter or system device is not communicating. AFCEC/CNP will act as
deep reach back and provide in person field support, as resources allow, only when all local
troubleshooting efforts fail.

AFCEC/CNP is targeting centralized system troubleshooting and updating using remote methods.
Installations should understand this is not currently in place but using remote capability is a major
initiative to maximize system up time for installations.

Additional training for new personnel is available on a first come/first served basis at other bases
formal training. TDY fees are the responsibility of the requesting organization. AFCEC does offer
some familiarization training and will continue to offer phone support as resources allowed. Virtual
training is being looked into.

AFCEC/CNP also retains system experts on a support contract. Requests for specialized

configurations, reports or unknown issues may be referenced to these vendors. Installations may
request support from these experts but final allotment of resources is designated by AFCEC/CNP.
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Air Force Meter Data Management Plan

Summary

The Air Force MDMP is a comprehensive plan to bring the Air Force into compliance with OSD
and congressional direction. This plan encompasses a systematic enterprise approach that provides
a pathway for compliance with energy and cyber security policy. This plan should be reviewed,
updated and approved at least annually to ensure the program is tracking towards the intended
goals.
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Air Force Meter Data Management Plan

Figure 1 — Air Force AMRS Accreditation Boundary
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Air Force Meter Data Management Plan

Figure 2 — Statutory Cost Effective Criteria
(Installed Costs + Maintenance Costs) < (5% x Annual Utility Cost x 10 years) + Other Savings

1) Initial installation cost of metering to include meter, software, and communications
2) $300/year maintenance cost over 10 year meter life cycle.

3) Minimum energy savings due to increased awareness and improved operations

4) Annual cost of energy through the meter

5) Life cycle period of 10 years
6) Other documentable savings (reduced cost of operation and maintenance, increased

potential for energy management/savings, and energy efficiency improvement
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Air Force Meter Data Management Plan

Figure 3 — AMRS Meter Specifications

AMRS Electric Meter Specifications
The AMRS Compliant Electric Meter shall meet Department of Defense cybersecurity in
addition to the following requirements:
e FElectric meters shall meet or exceed the ANSI C12.20-2015, 0.2 accuracy class standard
e Current transformers (CTs) shall meet or exceed the accuracy class of their associated
electrical meter
¢ Onboard memory
e Onboard Ethernet communications, 10/100 base with RJ45 connector or receptacle
e Modbus/TCP communication protocol is required
e Front display with ability to display all measured values
¢ Minimum of one (1) external RS485 serial communications port
e  Minimum of two inputs that shall count pulses from other devices
o If the electric meter does not have the following capabilities on-board, additional
modules or devices listed below shall be required within the electric meter enclosure:
= Stand-alone step-down transformer compatible with the system voltage that is being
monitored
= Stand-alone DC power supply for external devices
= Input/output terminal blocks

AMRS Compliant Meter List

The following list of meters were evaluated, meet the AMRS meter specification and shall
function within the AMRS platform. All networked devices, their integrated firmware and
software will be approved by the PMO for use in the AMRS. PMO approval is contingent upon
the device, in its fielded configuration, passing USAF cyber and AMRS compatibility testing.

Schneider Electric PM8000

Schneider Electric ION 8650

Schneider Electric ION 9000

Schneider Electric ION 9000T

Siemens 9410

Siemens 9810

Schneider Electric PM5560 (currently connected to AMRS only, no new AMRS funded installs)
Schneider Electric ION 8600 (currently connected to AMRS only, no new installs)
Electro Industries Nexus 1272 (currently connected to AMRS only, no new installs)
Electro Industries Nexus 1262 (currently connected to AMRS only, no new installs)
Schneider Electric PM800 (currently connected to AMRS only, no new installs)
Veris Hawkeye 8100 series (currently connected to AMRS only, no new installs)
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Air Force Meter Data Management Plan

Meter Installation Guidelines

Contractor shall assume all existing equipment is working properly. If during the post
award survey portion of the SOW an existing piece of equipment is found to be
malfunctioning, then the contractor shall bring it to the government's attention to
determine how to proceed. An RFI shall be submitted. This may require a contract
change to delete this meter from the scope or to add a new meter.

All due diligence to survey the existing site conditions is the responsibility of the
contractor.

New electric meter enclosures shall be located 5 feet above finished floor level and as
close to the main distribution panel as possible. All metering device labels shall be white
on black phenolic no smaller than 1”7 x 3”

New meter installations shall include the installation of new, properly sized, split or solid
core CTs. Accurate sizing of the new CTs is the responsibility of the contractor.
Existing, unused CTs are to be removed if possible. If removal is not possible, existing
CTs must be shorted out.

If CT installation method includes disturbing the bonds of existing cables or wiring
within the gear, before and after IR scans shall be performed before removing and after
torqueing the connections to ensure the integrity of the conductor bonds.

Meter enclosures shall include fused, finger safe voltage disconnects and CT shorting
blocks. Instructions explaining how to operate the CT shorting blocks must be visible
inside each meter enclosure.

The meter must not require utility outages for servicing.

Meters shall have control power regardless of breaker position.

All meter enclosures shall be fed by a load break 3-pole fusible disconnect switch that is
external of the meter assembly. This safety disconnect switch shall be marked as follows
“Meter Disconnect NOT Service Equipment” per the NEC

New electric meter supply voltages shall be acquired by means of voltage taps from the
bus or system breakers for the voltage system that the AMRS meter is monitoring.
Insulation piercing connectors are not an approved method and energized electrical work
will not be permitted.

Electric meters with gas or water meters connected shall have two internal registers
configured - one for a raw pulse count and one for a weighted pulse count based on the
scaling of the connected gas or water meter.

In the event communications equipment and/or a metering device has to be located in an
exterior location, the meter enclosure must be a lockable NEMA 4 enclosure. All new
interior communications equipment and metering devices are required to be enclosed in a
lockable NEMA3 or NEMA3R enclosure
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Air Force Meter Data Management Plan

Cabling Installation Guidelines

New meter installations shall be connected via CAT6 cable from the meter, to a wall
outlet in the electrical room, to a patch panel in the communications room, and then to the
AFNet switch in the communications room (base communication squadron will make the
last connection to the AFNet switch). CAT6 cable runs are not to exceed 328 feet
including patch cords.

Preferred technical approach to network communication cabling in excess of 328 feet is:
fiber optic cable and fiber media converters with lockable enclosures and dedicated
power outlets.

TIAA compliant fiber media converter shall be installed in the communications room as
close as possible to the network switch and as close as possible to the electric meter
enclosure.

Communication receptacles accessible to the general public must be installed in lockable
enclosures.

Cable labels shall be permanent, wrap-around and self-laminating with text generated by
a mechanical device. Labels shall be applied at both ends of the cable, visible during
normal maintenance of the infrastructure and resistant to environmental conditions.

All data cable test results (including fiber) shall be completed only after the cable has
been terminated in its permanent location, temporary cable test results will not be
accepted.

Surge protection is required on all communication cabling extending from the exterior to
the interior of a facility. This includes gas and water meter communication cables from
the exterior to the interior of the building.

Surge suppression devices shall be installed w/in 3 feet of the building entrance inside the
facility. Devices shall be easily accessible and labeled to aide in location during future
troubleshooting efforts.

Surge protection devices shall be Power over Ethernet compatible and housed within a
lockable enclosure that allows space for a proper cable bend radius

Fiber optic cable strands shall be terminated on patch panel bulkheads or within a fiber
optic wall outlet assembly; unsecured connectors are not acceptable.

AMRS Compatible Gas Meter Specifications

AMRS compatible gas metering solutions consist of a componential system to achieve the goal
of delivering gas consumption data into the AMRS. To accurately scale output pulses the
contractor shall obtain building gas usage from base personnel, taking into account peak demand
when sizing the components that are necessary as well as determining peak pulse rate as to not
saturate the receiving device and risk losing captured pulse data.

Pulse kit must be able to produce a two-wire (Form A) pulse output via RS485 cable
Gas meter or attached pulse kit must include a visual register or dial

All new gas meter assemblies shall include upstream strainers

All meter labels shall be white on black phenolic
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AMRS Compatible Water Meter Specifications

AMRS compatible water metering solutions consist of a componential system to achieve the goal
of delivering water consumption data into the AMRS. To accurately scale output pulses the
contractor shall obtain building water usage from base personnel, taking into account peak
demand when sizing the components that are necessary as well as determining peak pulse rate as
to not saturate the receiving device and risk losing captured pulse data.

Pulse kit must be able to produce a two-wire (Form A) pulse output
Water meter or attached pulse kit must include a visual register or dial
All new water mater assemblies shall include upstream strainers

All meter labels shall be white on black phenolic

AMRS Compatible Translation Devices and Accumulators

The following devices are compatible with the AMRS platform, have been tested and passed
cybersecurity requirements. Please note that they will only be approved for use on a case-by-
case basis when dictated by unique existing site conditions. Translation devices and
accumulators require lockable enclosures and dedicated power outlets.

Schneider Electric Link 150 Ethernet Gateway

Schneider Electric ComX 210 Data Logger

Perle SDS1P Device Server (currently connected to AMRS only, no new installs)

Perle IOLAN DSI1 (currently connected to AMRS only, no new installs)

Advantec ADAM-6060 I/O Module (currently connected to AMRS only, no new installs)
Advantec ADAM-6051 CE Version (currently connected to AMRS only, no new installs)
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NATIONAL GUARD BUREAU

3501 FETCHET AVENUE
JOINT BASE ANDREWS MD 20762-5157

19 April 2024

MEMORANDUM FOR USPFOs,
BCEs

FROM: NGB/A4l

SUBJECT: Air National Guard Implementation of the Department of Defense
Electrification of Installations, Standard Building Operations, Flightlines,
and Non-Tactical Vehicles (NTV) Memorandum

Reference: (a) Department of Defense (DoD) Memorandum, “Electrification of Standard
Building Operations,” 29 March 2023
(b) Department of the Air Force (DAF), “Electrification of Installations,
Standard Building Operations, Flightlines, and Non-Tactical Vehicles
(NTV),” 12 February 2024

Effective immediately, this policy implements the DoD Memorandum “Electrification of
Standard Building Operations,” 29 March 2023 (Reference a) and DAF Memorandum
“Electrification of Installations, Standard Building Operations, Flightlines, and Non-Tactical
Vehicles (NTV),” 12 February 2024 (Reference b).

Exceptions. Exceptions to this policy may be requested through the interim exception
process (Attachment 6 of this Memorandum) and follow the appropriate functional chain of
command. Exception requests for any asset or facility on an Air National Guard (ANG)
installation or site, are to be submitted by the ANG Installation Commander to the Air
National Guard Civil Engineer Technical Branch (CETB) for technical review. Upon review,
CETB can deny the exception request or advance it to the Installations Division Chief
(NGB/AA4]) for review. Upon review, NGB/A4I Division Chief can deny the exception request
or advance it to SAF/IEE for disposition. A denial of an exception request will be
communicated to the installation by the authority rejecting the exception, copying CETB if
appropriate. CETB will record and track the disposition of all packages. Only the SAF/IEE
office can approve exception requests and communicate approved exceptions to the Assistant
Secretary of the Air Force (Installations, Environment & Energy) and the Assistant Secretary
of Defense for Energy, Installations, and Environment.

NGB/A41 will adjust Air National Guard Engineering Technical Letters within 90 days of
this memorandum, as applicable.





My point of contact for this policy is Installations Division Chief, Ms. Giselle Concepcion,
240-612-8103, giselle.concepcion. ] @us.af.mil.

% {{ Digitally signed by
CALLAN.CHAD.RICHARD.1008774966

w Date: 2024.05.01 11:57:08 -04'00'

CHAD R. CALLAN, PE, GS-15, DAF

NGB/A4 Associate Director, Engineering

6 Attachments:

1. DAF Electrification of Installations, Standard Building Operations, Flightlines, and NTV, 12 Feb
2024

2. Attachment 1 - Electrification Pilots Bullet Background Paper, 04 Oct 2023

3. Attachment 2 - Electrification Factsheet

4. Attachment 3 - DAF Electrification Interim Exception Process Instructions, 12 Dec 2023

5. Attachment 4 - Electrification FAQs/Case Scenarios, 13 Dec 2023

6. Attachment 5 - ANG Interim Exception Process Instructions, 19 Apr 2024
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DEPARTMENT OF THE AIR FORCE
WASHINGTON DC

OFFICE OF THE ASSISTANT SECRETARY
February 12, 2024

MEMORANDUM FOR AF/A4C
USSF/S40
AFIMSC/CC
ALL MAJCOM/FLDCOM/A4
ANG/A4

FROM: SAF/IEE
1665 Air Force Pentagon
Washington, DC 20330-1665

SUBJECT: Electrification of Installations, Standard Building Operations, Flightlines, and Non-
Tactical Vehicles (NTV)

References: (a) Department of the Air Force (DAF) Climate Action Plan, 05 October 2022

(b) Deputy Assistant Secretary of the Air Force for Environment, Safety, and
Infrastructure (SAF/IEE) Memorandum, “Base Electrification Pilot Program,”
18 January 2023

(c) SAF/IEE Memorandum Expanding the NTV Fleet Electrification Pilot Program,
17 August 2023

(d) Department of Defense (DoD) Memorandum, “Electrification of Standard
Building Operations,” 29 March 2023

(e) DAF Instruction 90-1701, “Installation Energy and Water Management,” 17
December 2020

Extreme weather and hazards imposed by the climate crisis are delivering higher costs
and complex security risks to DAF installations and personnel and their ability to train and
operate effectively. Maintaining air and space dominance against these challenges requires the
DAF to better enable long-term mission assurance through increased resilience. Electrification is
one of several strategies we are employing to mitigate emissions and their associated risks to
supply chains, logistics, and exacerbation of these hazards. The DAF is electrifying installations,
buildings, Non-Tactical Vehicles (NTV), and flightline equipment to comprehensively address
these risks, modernize operations, and advance more resilient power projection platforms. Under
a “no regrets” investment approach, new technologies to accelerate electrification will be
integrated at DAF installations through a series of pilot programs and policy changes in support
of the DAF’s mid- and long-term resilience goals, as identified in the Department’s Climate
Action Plan (Reference a).

SAF/IEE is taking steps to identify strategic pathways towards electrification via pilot
programs. In January 2023, SAF/IEE launched the Base Electrification Pilot Program to evaluate
electrification pathways, impacts, and infrastructure investment needs to support base-wide







electrification (Reference b). In August 2023, SAF/IEE expanded the NTV fleet electrification
program to explore charging technologies and alternative acquisition methods for zero-emission
NTVs (Reference c¢). See Attachments 1 and 2 for additional details about the Department’s
electrification pilot programs that models a uniform deployment of technology strategies.

Effective immediately, in accordance with the DoD Memorandum, "Electrification of
Standard Building Operations," 29 March 2023 (Reference d), DAF installations and sites are to
maximize the use of all-electric technologies in building design, construction, repair, and
operations where market ready technologies exist. This policy directs that:

a. All new major and minor construction and major repair/renovation projects that have not
reached 15% design by the date of this memorandum will include the use of all-electric
technologies for system components, including for space conditioning, water heating,
cooking, and laundry in designs.

b. All projects that have completed 15% design but have not reached 35% design by the
date of this memorandum will include the necessary infrastructure to enable future
electrification of building systems for space conditioning, water heating, cooking, and
laundry in designs. This includes, but is not limited to, increasing sizing of conduit runs,
utility chases, electrical panels, and wiring to support future electrification.

c. For existing buildings, use all-electric technologies when replacing building systems for
any reason (reaching expected end of life, failure, or major facility renovation).

Exemptions. This policy does not apply to:

a. Systems and equipment where host nation requirements or agreements prohibit
compliance.

b. Systems and equipment used for unique research, manufacturing, industrial and process
loads for which all-electric technology is not practicable, provided a qualified use is
separately sub-metered and accounted for on a regular basis.

c. Projects currently in advanced design (beyond 35%) or in the construction phase.
Installations are not required to modify existing designs or contracts to incorporate
increased electrification. However, projects are encouraged to pursue low and no-cost
changes as practicable.

d. Emergency use generators; provided they are not used for non-emergency load shedding
or peak demand shaving.

e. Emergency repairs for unexpected failure of system components where all-electric
technologies are not readily available on a reasonable timeline, considering impact to
mission, health, and life safety.

The implementation of this policy may increase electricity demand beyond the load
capacity supported by existing switchgear, transformer, substation, or other electrical utility
transmission infrastructure. As a result:

a. Planning and design of projects covered by this policy must incorporate electric
infrastructure requirements beyond immediate boundary of the facility in the project
scope when required.







b. In cases where utilities are privatized, the utilities privatization system owner may require
modification to capture any increased demand and utilities infrastructure requirements.

c. Installations must account for the increased energy requirements resulting from future
year projects to include capital improvements to power generation and distribution
facilities into their installation energy plans (IEPs). If an installation has already
completed their initial IEP, then the policy requirements must be accounted for during the
installation’s next IEP annual review cycle, in accordance with DAF Instruction 90-1701
(Reference e) and updated accordingly.

Exceptions. Exceptions to this policy may be requested through the interim exception
process (Attachment 3) and follow the most appropriate functional chain of command. Exception
requests for any asset or facility on a DAF installation or site, including those assets or facilities
owned or operated by other DoD Components or tenants, are to be submitted by the installation
or garrison commander to the Air Force Civil Engineer Center (AFCEC) for technical review.
Upon review, AFCEC may deny the exception request or advance it to the Office of the Director
of Air Force Civil Engineers (AF/A4C) for review. Upon review, AF/A4C may deny the
exception request or advance it to SAF/IEE for disposition. A denial of an exception request will
be communicated to the installation by the authority rejecting the exception, copying AFCEC if
appropriate. AFCEC will record and track disposition of all packages. Only the SAF/IEE office
can approve exception requests and communicate approved exceptions to the Assistant Secretary
of the Air Force (Installations, Environment & Energy) and the Assistant Secretary of Defense
for Energy, Installations, and Environment.

Exceptions will be reviewed on a case-by-case basis and limited to unique and
extenuating circumstances where the use of all-electric technologies do not safeguard facilities,
missions, and/or personnel. DAF is pursuing a ‘no regrets’ electrification investment approach to
support modernization and long-term mission assurance, wherein higher operating costs and
delayed project timelines are not adequate reasoning for granting an exception. For example:
SAF/IEE is not likely to consider an exception to facility-level electrification; however, an
exception may be considered if the wider installation grid infrastructure cannot support
additional load caused by electrification. Any granted exceptions will be reviewed on a recurring
basis as all-electric technologies and circumstances evolve and therefore similar requests may
not be approved in the future. See Attachment 4 for examples of exceptions to this policy and
other frequently asked questions.

To implement this policy, AF/A4C, the Air Force Installation and Mission Support
Center (AFIMSC), and AFCEC will adjust directive publications and issue implementing
guidance, business rules, playbooks, compliance tracking, and other materials to implement the
policy herein within 90 days of this memorandum.

Until building criteria in the Unified Facilities Criteria (UFC) are updated, AF/A4C, in
coordination with AFIMSC, will provide interim guidance on market-ready technologies and
best practices to achieve the objectives of this policy. The market-ready technologies and best
practices guidance shall be updated on a semi-annual basis, with the first issuance no later than
90 days after the signature of this memorandum. This policy will be incorporated into the
appropriate DAF directive publication(s) at a later date.







To understand the financial and logistical impact of electrification on existing DAF
programs, projects, and accounts, AF/A4C will evaluate training requirements for all-electric
systems. AFIMSC will assess feasibility of incorporating all-electric technologies in FY26
programs (including Military Construction and Facilities Sustainment, Restoration, &
Modernization maintenance operations) and the impact to utility costs and the Facility
Operations account no later than 60 days after the signature of this memorandum.

My point of contact for this policy is Ms. Christa Gunn, Director of Resilience
Integration (christa.gunn@us.af.mil, COMM 202-355-2608).

4 Attachments:

1. Electrification Pilots Bullet Background Paper
2. Electrification Factsheet

3. Interim Exception Process Instructions

4. Electrification FAQs/Case Scenarios

cc:

AF/A4L
SAF/IEI
SAF/IEN
SAF/GCN
AFCEC/CC

Digitally signed by
ey Q- Botkus o.cesores 13 arsan
-05'00"
NANCY J. BALKUS, P.E., SES,
Deputy Assistant Secretary of the Air Force
(Environment, Safety, and Infrastructure)




mailto:christa.gunn@us.af.mil





						2024-02-12T21:53:08-0500


			BALKUS.NANCY.J.1082115974
















BULLET BACKGROUND PAPER
ON
DEPARTMENT OF THE AIR FORCE ELECTRIFICATION PILOT PROGRAMS

PURPOSE

Provide an overview of Department of the Air Force (DAF) electrification strategy and ongoing
base, fleet, and flightline electrification pilot programs at DAF installations.

BACKGROUND

- To reduce operational risks and increase resilience, DAF is electrifying its installations,
buildings, non-tactical vehicles (NTVs), and flightline equipment.

- In March 2023, the Department of Defense issued a memorandum, Electrification of Standard
Building Operations, requiring all services to maximize the use of all-electric technologies in
building design, construction, repair, and operations, where market-ready technologies exist.

-- The Office of the Deputy Assistant Secretary of the Air Force for Environment, Safety, and
Infrastructure (SAF/IEE) will release an electrification memorandum providing interim
guidance and an exceptions process for DAF installations to implement these requirements,
posturing infrastructure for electrification and modernization without disruption to
operations.

- Aligned with the Administration’s priorities and national security imperatives, the DAF
Climate Action Plan (CAP), released October 2022, outlines three major priorities for the
Department: 1) Maintain Air and Space Dominance in the Face of Climate Risks, 2) Make
Climate-Informed Decisions, and 3) Optimize Energy Use and Pursue Alternative Energy
Sources. Electrifying installations supports several DAF CAP Key Results (KRs):

-- KR 1.6: DAF installations portfolio is net-zero emissions by Fiscal Year (FY) 2046,
including a 50% emission reduction from 2008 levels by FY33.

-- KR 3.2.3: 100% carbon pollution-free electricity (CFE) on a net annual basis by FY30,
including 50% 24/7 CFE.

-- KR 3.2.4: 100% zero emissions NTV acquisitions by FY35, including 100% zero emission
light-duty vehicle and aircraft support equipment acquisitions by FY27 and FY32,
respectively.

DISCUSSION

- DAF is testing new, all-electric technologies at select DAF installations through a series of
pilot programs focused on base, fleet, and flightline electrification. Lessons learned from the
pilots will inform the Department’s future policy approaches and investment needs to
strengthen mission assurance and meet resilience goals.

Approved By: GS-15 Mr. Douglas Tucker/SAFIEE Energy/703-693-9544/dkt/04 October 2023







Base Electrification

- SAF/IEE launched the Base Electrification Pilot Program in 2023 to evaluate electrification
pathways and grid impacts at selected installations.

Fleet Electrification

- SAF/IEE, in partnership with Headquarters Air Force, Logistics (AF/A4L) and the Air Force
Civil Engineering Center Office of Energy Assurance (AFCEC/CN), launched the NTV Fleet
Electrification Pilot Program in December 2021 to evaluate fleet electrification opportunities
and potential impacts at 2 initial domestic pilot installations. The pilot program has since
added 16 locations in FY22 and 27 additional locations in FY23, for a total of 45 pilot
locations.

-- SAF/IEE identified pilot locations through a tiering process that considered status of
Installation Energy Plans, number of candidate vehicles for zero-emission vehicle (ZEV)
transition, electric vehicle charging facility availability, diverse mission sets, and market
conditions.

- SAF/IEE will release a policy letter supported by an NTV Fleet Electrification Framework to
guide DAF installations through the project requirements to develop and install electric vehicle
charging facilities and support a future-state 100% zero emission NTV fleet.

Flightline Electrification

- Installation flightlines provide space for operations groups to load cargo and perform missions,
and for maintenance groups to conduct routine inspections of aircraft and operational
equipment. To ensure operations and missions are successfully completed, DAF installation
flightlines must be properly maintained and modernized.

- The Air Force Research Laboratory (AFRL) is leading several pilots to develop and test
prototypes of mobility aircraft cargo loaders, light carts, generators, and other flightline
equipment.

-- The AFRL pilots are also evaluating full flightline electrification, including support
equipment and vehicles, based on market availability and mission support compatibility.

-- Flightline and NTV fleet electrification pilots will be synchronized to strategically ensure
charging infrastructure is streamlined and compatible with associated vehicles and
equipment.

RECOMMENDATIONS

- None, information purposes only.
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Office of the Deputy Assistant Secretary for

Environment, Safety, and Infrastructure

Approach to Electrification

Why it Matters

DAF is e/ectrifying Ensuring mission readin.ess and strengthening' resiliengg at. installations,
ts installations the Department of the Air Force (DAF) is pursuing electrification as one of
IS NS ’ several key strategies to reduce operational risks associated with emissions

buildings, non- and climate impacts. To better understand electrification complexities, DAF

tactical vehicles, and is conducting a series of pilot programs focused on base, fleet, and flightline
: : : electrification with cutting-edge, all-electric technologies. Insights from the

ﬂlg htline equ ment pilots will inform future DAF policy approaches and investment needs to meet

lfO modernize mid- and long-term resilience goals.

infrastructure, reduce _ .

risks to operations, Policy Drivers

and bolster energy Aligned with the Administration’s priorities and national security imperatives, the

resilience Department of Defense issued Electrification of Standard Building Operations,

a memorandum requiring all services to maximize the use of all-electric
technologies where market-ready technologies exist. In response, the Office
of the Deputy Assistant Secretary of the Air Force for Environment, Safety,
and Infrastructure (SAF/IEE) is preparing guidance for DAF installations on
maximizing use of market ready, all-electric technologies in building design,
construction, repair, and operations.

SAF/IEE is also leading several pilot programs in alignment with the DAF
Climate Action Plan (CAP) to understand electrification and modernization
requirements and inform future policy. Key targets include:

* A net-zero emissions building portfolio by Fiscal Year (FY) 2046,
including a 50% emissions reduction from 2008 levels by FY33

7 7 A= A . L .
Plugging in hybrid vehicle, Hanscom AFB * 100% carbon pollution-free electricity (CFE) on a net annual basis by

Photo By: Linda LaBonte Brit 2030, including 50% 24/7 CFE

* 100% non-tactical zero-emission vehicle acquisitions by FY35








Current as of October 2023

Overview of Pilot Programs

The DAF is modernizing installations by electrifying buildings, non-tactical vehicles (NTV), and flightline
equipment. These initiatives will reduce risks to operations, bolster energy resilience, and achieve objectives
outlined in the DAF CAP by creating energy redundancies, reducing emissions, and domesticating fuel supply
for immediate energy delivery.

Base Electrification Pilot Program

SAF/IEE launched the Base Electrification Pilot Program in 2023 to evaluate electrification opportunities and impacts.
These pilots serve as “pathfinders” to analyze how installations can continue to meet mission requirements and DAF
objectives while integrating all-electric technologies into energy infrastructure and mobile operations.

NTV Fleet Electrification Pilot Program

SAF/IEE, Headquarters Air Force, Logistics (AF/A4L) and the Air Force Civil Engineering Center Office of Energy
Assurance (AFCEC/CN) are collaborating under the NTV Fleet Electrification Pilot Program to evaluate fleet
electrification opportunities and potential impacts at pilot installations. The program will support the development of a
NTV Fleet Electrification Framework to guide installations through fleet electrification.

The pilot program launched in December 2021 with two initial pilots and has since expanded to include 45 installations.
These installations represent a diverse scope of geographic conditions, missions, sizes, and tenants.

Flightline Electrification Pilot Program

Installation flightlines are essential for enabling operations and
securing mission success. Electrifying installation flightline '
equipment can lead to multiple benefits, such as: | ]ﬁ

)|

* Reduced fuel consumption and associated emissions
* Reduced flightline noise and improved Airmen communication

* Reduced generator maintenance and manpower hours ! —

18
|

* Cost effective charging from engines and grids

Hybrid Aircraft Loader, Dover AFB
Photo by: Jamie Cooper

All-electric versions of flightline support equipment and vehicles
will be used, where possible. The Air Force Research Laboratory is
leading several DAF pilots to develop and test prototypes including:

* Flightline generators

* Mobility aircraft cargo loaders : . :
The Department of the Air Force is taking

* Light carts

a resilience-focused approach to future
energy and water projects concentrated
on providing strategic agility for missions
and installations.

For more information:

@ safie.hqg.af.mil/InstallationEnergy
@ AirForceEnergy @AFEnergy
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Interim Electrification Exception Process Instructions
Background

This document provides interim instructions for installations looking to submit a Department of
the Air Force (DAF) electrification policy exception request. Follow-on implementing guidance
will include specific documentation, justification package requirements, and templates for
submitting an exception request. This interim exception process is subject to revision.
Electrification is a requirement that will be incorporated into applicable DAF directive and non-
directive publications.

Exemptions vs. Exceptions

Exemption: An indefinitely approved release from a criteria requirement. The DAF
“Electrification of Installations, Standard Building Operations, Flightlines, and Non-Tactical
Vehicles (NTV)” memorandum outlines exemptions to the requirements that do not apply and
therefore will not need a request for an exception. Documentation is required within project
record.

Exception: A situation where an alternative to the requirement may be permitted. SAF/IEE may
approve exceptions for unique and extenuating circumstances where electrification requirements
do not safeguard facilities, mission, and/or personnel.

Interim Exception Process Instructions

Submit exception requests through the functional chain. The Deputy Assistant Secretary of the
Air Force for Environment, Safety and Infrastructure is the singular approval authority on behalf
of the Department. Each organization involved in the exception request review process should
also identify a designated authority (person/position) for coordinating a recommendation.

Signatures/Responses Interim Exception Process Review Stages

Wing/Delta CC

Installation CC
AFCEC
- Conduct Technical Review and Provide

Recommendation; Denial Authority, Merits Additional
Review from AF/A4C

AFCEC

AF/A4C

- Review and Concurrence; Denial Authority, Merits
Additional Review from SAF/IEE

AFIA4C
SAFIIEE Resilience Integration

- Adjudicate Exception Request and Provide
Recommendation

SAF/IEE
- Approve/Deny Exception Request
Sign, & ASD Notification - Send Copy of Exception Approval to ASD(EI&E)

Deputy Assistant Secretary

=

Figure 1. Interim Exception Process Steps
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Figure 1 above shows the primary steps of the DAF electrification interim exception process.
Exceptions will be reviewed on a case-by-case basis and limited for unique and extenuating
circumstances. The Deputy Assistant Secretary of the Air Force for Environment, Safety, and
Infrastructure (SAF/IEE) is pursuing a ‘no regrets’ investment approach for electrification,
wherein higher operating costs associated with using all-electric technologies alone are not
adequate reasoning to receive an exception. Any granted exceptions will be reviewed on a
recurring basis as all-electric technologies and circumstances evolve.

The interim exception request process follows a functional command approach and should mirror
the following steps as closely as possible.

Step 1: Installation Drafts Exception Request

(a) Installations should first review the DAF electrification memorandum and supporting
attachments to determine if their scenario merits an exemption (e.g., host nation
requirement or agreement prohibits compliance) or exception.

a. If it does fall under an exemption, the installation will notify AFCEC. No further
action is required.
b. If project merits an exception, proceed to the next step.

(b) The installation Base Civil Engineer will work with AFCEC to prepare the necessary
analysis and justification package for submitting an exception request.
a. At minimum, all exception requests will include the following:

i. Documentation that all practical electrification of covered systems has
been implemented.

ii. A written analysis of alternatives assessed for any system for which an
exception is requested, which includes an analytical comparison of the
operational effectiveness, suitability, and life-cycle cost of alternatives that
satisfy established capability needs.

iii. Identification of the design stage (e.g. 35% design), type, acquisition
strategy, and timeline.

iv. Anunclassified or CUI overview of any negative impacts of electrification
of covered systems to mission assurance and why mitigating measures
would better safeguard facilities, missions, and/or personnel.

b. AF/A4C in coordination with AFIMSC will develop implementing guidance
(including updating business rules, playbooks, and compliance tracking) and
template materials required to prepare an exception request.

(c) Once the justification documentation package is complete and obtains installation or
garrison commander coordination, submit the exception request to AFCEC workflow
(afcec.workflow@us.af.mil).

Last updated 12 December 2023 2




mailto:afcec.workflow@us.af.mil





DAF Electrification Interim Exception Process Instructions

Step 2: AFCEC Technical Review & Adjudication

(a) AFCEC will conduct a technical review of the exception request materials provided by
the installation, ensuring all necessary inputs are included and the analyses of alternatives
and mission impact overview merit further review.

(b) If AFCEC determines that an exception request does not meet the intent/requirements of
the DAF electrification memorandum, then AFCEC may deny the exception request and
return the package to the originator. AFCEC will record and track disposition of all

packages.

(c) If AFCEC determines that an exception request has merit, route the request to AF/A4C
workflow (AF.A4.Workflow@us.af.mil) for further review.

Step 3: AF/A4C Technical Review & Adjudication
(a) AF/A4C will conduct a technical review of the exception request materials.

(b) If AF/AAC determines that an exception request does not meet the intent/requirements of
the DAF electrification memorandum, then AF/A4C may deny the exception request and
return the package to the originator, copying AFCEC to advise the installation of any
next steps, as appropriate.

(c) If AF/AAC determines that an exception request has merit, route the request to SAF/IEE
Resilience Integration Directorate to obtain final disposition.

Step 4: SAF/IEE Adjudication

(a) SAF/IEE Resilience Integration Directorate will review the exception request and
recommendations from AFCEC and AF/A4C.

(b) SAF/IEE Resilience Integration Directorate will provide a recommendation to the Deputy
Assistant Secretary of the Air Force for Environment, Safety, and Infrastructure for
approval or disapproval.

(c) SAF/IEE Resilience Integration Directorate will document the decision and inform
AF/A4C and AFCEC. AFCEC will advise the installation of any next steps, as
appropriate.

(d) SAF/IEE will notify the Assistant Secretary of Defense for Energy, Installations, and
Environment (ASD(EI&E)) of approved exceptions and justification.
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Exception Case Scenarios

The following case scenarios are examples of exceptions to the Department of the Air Force
(DAF) electrification policy that would or would not be eligible for SAF/IEE consideration.
Please note that this is not an exhaustive list of example exception case scenarios. This document
is for informational purposes only and does not indicate nor imply final SAF/IEE disposition.
The interim exception process is subject to modification as pilot programs mature and policy is
updated.

Exceptions may be considered for the following projects, scenarios, or circumstances:

Mission Impact
e The use of all-electric technologies does not safeguard facilities, mission and/or
personnel.
e For example, an installation has a mission operation with a strict timeline. Increased
operational lead time on a transformer could delay the mission if its timeline cannot be
mitigated.

Geographic Location
e Use of all-electric technologies might not be currently practicable for installations located
in climate zones 7 (Very Cold) or 8 (Subarctic).!? Below freezing temperatures may
introduce significant heat loads or inefficiencies with all-electric technologies, impacting
operational readiness.

Grid Capacity
e The capacity of on-site distribution and/or capacity of feeders servicing the installation is
approaching maximum capacity and/or is currently at its maximum capacity. Introducing
all-electric technologies requires significant upgrades to commercial lines and substations
and impedes the installation’s near-term ability to deliver power and execute its missions.

Privatized Utilities
e Aninstallation’s utility system is owned, operated, maintained, and repaired by a private
utility provider and requires modification to address system-wide upgrades that may be
required because of electrification (additional to contractual increases already planned for
and addressed in IEPS).

Exceptions will not be considered for the following projects, scenarios, or circumstances:

Available Alternatives
e A fossil fuel-powered piece of equipment either breaks or reaches the end of useful life
and all-electric alternatives are market ready and commercially available. Higher

1 U.S. Energy Information Administration. “Climate Zones - DOE Building America Program.” 14 August, 2020.
https://atlas.eia.gov/datasets/eia::climate-zones-doe-building-america-program/about

2 pacific Northwest National Laboratory researchers developed the International Energy Conservation Code (IECC)
climate zone map that is used by the U.S. Department of Energy Building America Program.
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operating costs that could come with using all-electric technologies is not suitable for an
exception to the DAF electrification policy.

Within Scope to Electrify
e Installations requesting exceptions for space conditioning, water heating, cooking, and
laundry systems will not be considered as these systems or components fall within the
scope to electrify specified in the DAF memorandum.

Geographic Location
¢ An installation is not located in climate zones 7 or 8. The use of all-electric technologies
in climate zones 1 through 6 is practicable as temperatures do not drop below freezing for
extended periods of time.?

District Plants
e |If a Department of Defense-owned, non-electric powered district plant reaches the end of
its useful life and or needs to be repaired, it cannot be refit with fossil fuel-powered
equipment to extend its useful life or increase capacity. New district plants are subject to
the same electrification requirements as Military Construction projects.

Exception FAQs

Who coordinates/signs out an exception request that flows to AFCEC?

e The lead technical advisor at the installation (e.g., Base Civil Engineer) will prepare the
exception request, collaborating with AFCEC as needed to prepare the justification
package. The request will be formally coordinated through the Installation/Garrison
Commander and submitted to the AFCEC workflow. The interim exception process
follows a functional approach, wherein AFCEC will take technical lead in initially
reviewing each exception request with the installation. See Attachment 3 — Interim
Exception Process Instructions for more details.

What documentation is required for an exception request package?

e AF/A4C, AFIMSC, and AFCEC are tasked with developing and issuing implementing
guidance, business rules, playbooks, compliance tracking, or other template materials to
implement the DAF electrification policy, which will include additional information on
required documentation. At a minimum, all exception requests will include the following:

o Documentation that all practical electrification of covered systems has been
implemented.

o A written analysis of alternatives assessed for any system for which an exception
is requested, which includes an analytical comparison of the operational
effectiveness, suitability, and life-cycle cost of alternatives that satisfy established
capability needs.

3 The breakdown of climate zones 1 through 4 is the following: Hot-humid encompasses climate zones 1, 2, and 3;
hot-dry is climate zones 2 and 3; mixed-humid and marine are climate zones 3 and 4; and mixed-dry is climate zone
4,
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o ldentification of the design stage (e.g., 35% design), type, acquisition strategy,
and timeline.

o Anunclassified or CUI overview of any negative impacts of electrification of
covered systems to mission assurance and why mitigating measures would better
safeguard facilities, missions, and/or personnel.

What is the timeline for reviewing, adjudicating, and making final decisions on exception
requests?

e There is no set timeframe. Each installation likely faces its own unique challenges due to
factors such as geographic location and existing grid capacity. A uniform, estimated
timeline for reviewing and reaching a final decision regarding an installation’s exception
request is therefore difficult to provide prior to trialing the exception request process.
Depending on the nature of the exception request, it might take several weeks to several
months for a final decision to be made. Installations should start a dialogue with AFCEC
sooner rather than later for the particular circumstance.

Will installations be informed of the status of submitted exception requests?
e If the exception request is routed up to AF/A4C and/or SAF/IEE for review and
adjudication and a decision is made to deny or approve it, that decision will then be
passed down through AFCEC to the installation.

Can installations resubmit an exception request if it is denied?

e Yes, but only if there has been a material change in mission impact and/or a significant
increase in cost since the exception request was initially submitted. An installation may
choose to request clarification or additional information regarding why the final decision
was made.

How does this impact currently programmed projects (FY26)? Is OSD/DAF funding this
mandate?

e Projects currently in advanced design (beyond 35%) or in the construction phase are
exempt from this policy. If a currently programmed project has not yet reached 35%
design, see the design parameters outlined in the memorandum to determine applicability.
OSD is not providing additional funds to DAF to meet the requirements to maximize use
of all-electric technologies in building design, construction, repair, and operations where
market ready technologies exist. The DAF electrification memorandum requests
AFIMSC to assess feasibility of incorporating all-electric technologies in FY26 programs
(including Military Construction and Facilities Sustainment, Restoration, &
Modernization maintenance operations), and the impact to utility costs and Facility
Operations account.

When does this policy apply for DD1391s that are currently being written?
e Effective immediately, all designs should incorporate this policy.

How does electrification align with net-zero efforts?

e Figure 1 below highlights how electrification is one strategy the DAF employs to meet its
net-zero goals. Net-zero requirements can be found in the following:
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o Executive Order 14057: Targets a net-zero emissions building portfolio by 2045
and net-zero emissions from overall Federal operations by 2050.

o Federal Building Performance Standard: Includes a goal for at least 30% of an
agency’s applicable facilities to achieve zero Scope 1 emissions from on-site
fossil fuel use through building electrification by FY30.

o FY22 National Defense Authorization Act: Requires at least 10% of major
military installations to achieve energy net-zero and water or waste net-zero by
FY35.

e Within these same orders, standards, and statutes are electrification requirements to help
reach net-zero targets. The principal driver for the electrification requirement is the
March 2023 DoD memorandum “Electrification of Standard Building Operations.” This
memorandum requires DoD Components to maximize the use of all-electric technologies
(i.e., technology with zero Scope 1 emissions) in building design, construction, repair,
and operations.

Framework

Net Zero Emissions Framework

Strategies

High Performance &
Electrification Energy Efficiency Sustainable Buildings
Design

- | ]
Pilots

Carbon Pollution-Free Building Demolition &

Electricity Consolidation

Grid-Supplied CFE Base Electrification

Fleet Electrification Deep Energy Retrofits
Growth Offset Policy
CFE Purchases Flightline
Electrification

LTI (?FE Shadow Metering
Generation
Utility Data Net Zero Buildings
Automation Pilots

Figure 1. DAF Net Zero Emissions Framework, Strategies, and Pilots
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Interim Electrification Exception Process Instructions
Background

This document provides interim instructions for installations looking to submit an Air National
Guard (ANG) electrification policy exception request. Follow-on implementing guidance will
include specific documentation, justification package requirements, and templates for submitting
an exception request. This interim exception process is subject to revision. Electrification is a
requirement that will be incorporated into applicable ANG directive and non-directive
publications.

Exemptions vs. Exceptions

Exemption: An indefinitely approved release from a criteria requirement. The DAF
“Electrification of Installations, Standard Building Operations, Flightlines, and Non-Tactical
Vehicles (NTV)” memorandum outlines exemptions to the requirements that do not apply and
therefore will not need a request for an exception. Documentation is required within project
record.

Exception: A situation where an alternative to the requirement may be permitted. SAF/IEE may
approve exceptions for unique and extenuating circumstances where electrification
requirements do not safeguard facilities, mission, and/or personnel.

Interim Exception Process Instructions

Submit exception requests through the functional chain. The Deputy Assistant Secretary of the
Air Force for Environment, Safety and Infrastructure is the singular approval authority on behalf
of the Department. Each organization involved in the exception request review process should
also identify a designated authority (person/position) for coordinating a recommendation.

Interim Exception Process Review Stages

CETB (Civil Engineer Technical Branch)

NGB/A4| Division Chief

- Review and Concurrence; Denial Authority, Merits
Additional Review from SAF/IEE

SAFI/IEE Resilience Integration

- Adjudicate Exception Request and Provide
Recommendation

SAF/IEE
- Approve/Deny Exception Request
- Send Copy of Exception Approval to ASD(EISE)

Figure 1. ANG Interim Exception Process Steps
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Figure 1 above shows the primary steps of the ANG electrification interim exception process.
Exceptions will be reviewed on a case-by-case basis and limited for unique and extenuating
circumstances. The Deputy Assistant Secretary of the Air Force for Environment, Safety, and
Infrastructure (SAF/IEE) is pursuing a ‘no regrets’ investment approach for electrification,
wherein higher operating costs associated with using all-electric technologies alone are not
adequate reasoning to receive an exception. Any granted exceptions will be reviewed on a
recurring basis as all-electric technologies and circumstances evolve.

The interim exception request process follows a functional command approach and should mirror
the following steps as closely as possible.

Step 1: Installation Drafts Exception Request

(a) Installations should first review the DAF electrification memorandum and supporting
attachments to determine if their scenario merits an exemption (e.g., host nation
requirement or agreement prohibits compliance) or exception.

a. If it does fall under an exemption, the installation will notify the Civil Engineer
Technical Branch (CETB). No further action is required.
b. If project merits an exception, proceed to the next step.

(b) The installation Base Civil Engineer will work with CETB to prepare the necessary
analysis and justification package for submitting an exception request.
a. At minimum, all exception requests will include the following:
i. Documentation that all practical electrification of covered systems has been
implemented.

ii. A written analysis of alternatives assessed for any system for which an
exception is requested, which includes an analytical comparison of the
operational effectiveness, suitability, and life-cycle cost of alternatives that
satisfy established capability needs.

iii. Identification of the design stage (e.g. 35% design), type, acquisition
strategy, and timeline.

iv. Anunclassified or CUI overview of any negative impacts of electrification
of covered systems to mission assurance and why mitigating measures
would better safeguard facilities, missions, and/or personnel.

(c) Once the justification documentation package is complete and obtains installation
coordination, submit the exception request to CETB workflow
(NGBA70C.A40C.CETSCWorkflow(@us.af.mil)
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Step 2: CETB (Civil Engineer Technical Branch) Technical Review & Adjudication

(a) CETB will conduct a technical review of the exception request materials provided by the
installation, ensuring all necessary inputs are included and the analysis of alternatives and
mission impact overview merit further review.

(b) If CETB determines that an exception request does not meet the intent/requirements of the
DAF electrification memorandum, then CETB may deny the exception request and return
the package to the originator. CETB will record and track disposition of all packages.

(c) If CETB determines that an exception request has merit, or needs additional technical
review, the request will be routed to NGB/AA4I for further review.

Step 3: NGB/A4I Division Chief Technical Review & Adjudication

(a) NGB/A4I Division Chief will conduct a technical review of the exception request
materials.

(b) If NGB/A4I Division Chief determines that an exception request does not meet the intent/
requirements of the DAF electrification memorandum, then NGB/A4I Division Chief
may deny the exception request and return the package to the originator, copying CETB
to advise the installation of any next steps, as appropriate.

(c) If NGB/A4I Division Chief determines that an exception request has merit, route the
request to SAF/IEE Resilience Integration Directorate to obtain final disposition.

Step 4: SAF/IEE Adjudication

(a) SAF/IEE Resilience Integration Directorate will review the exception request and
recommendations from CETB and NGB/A4I Division Chief.

(b) SAF/IEE Resilience Integration Directorate will provide a recommendation to the Deputy
Assistant Secretary of the Air Force for Environment, Safety, and Infrastructure for
approval or disapproval.

(c) SAF/IEE Resilience Integration Directorate will document the decision and inform NGB/
A41 Division Chief and CETB. CETB will advise the installation of any next steps, as
appropriate.

(d) SAF/IEE will notify the Assistant Secretary of Defense for Energy, Installations, and
Environment (ASD(EI&E)) of approved exceptions and justification.
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This ANGETL Index is maintained by: Sherry Hayes, NGB/A40, DSN 612-8102, sherry.hayes@us.af.mil

ETL Title Date Status Office |OPR Supersedes
91-08 Use of Unit Pricing Procedures for Pavements Contracts 18-Jun-91 Deleted, Refer to [A4IC  |Anderson
UFC 3-740-05
92-3 Systems Furniture Management 18-Jun-92 Deleted, Refer to [A4IS  |Leach 91-4
UFC 3-120-10
10-03 Air National Guard Design Objectives and Procedures 16-Apr-10 Superseded A4l Freese 02-01
10-04 Military Construction Cooperative Agreements (MCCA) 03-Jun-10 Active A4IM |Figueroa
11-12 Compliance with Handicapped Accessibility Standards 16-Dec-11 Active A4IS |Leach 98-02
Nino 90-06, 90-08,
12-05 Design and Construction Handbook 06-Jul-12 Active A41S 93-07, 93-08,
93-12
Nino 90-06, 90-08,
12-07 Preparation of Project Documentation Package 06-Jul-12 Active A4IS 93-07, 93-08,
93-12
Authorized Element of Expense Investment Codes and
Financial Plan
14-01 Preparation for Facilities Operations and Maintenance 19-Dec-14 Active A4FI  [Wolfgram 10-01
Activities, Environmental, Fire Protection Activities and ANG
Services Programs
14-11 Policies and Procedures for Tracking and Reporting Local 18-Feb-14 Deleted, Refer to |[A4F1  [Wolfgram New
SRM Funds ANGI 32-1001
14-12 Funds to Support Organizational Equipment 19-Dec-14 Active A4F1  |Wolfgram 08-2
14-13 Janitorial Services (EEIC 570F8) under Appendix 21, FOMA |19-Dec-14 Active A4F1  |Wolfgram 10-02
14-15 Managing, Operating and Maintaining Aircraft Arresting 19-Dec-14 Deleted, Refer to [A4IC  |Parish 08-1
Systems. FC 3-260-18F
15-01 Air National Guard Design Policy 01-May-15 Active A41IS |Leach 01-1-1
8/16/2024 Page 1 of 2





This ANGETL Index is maintained by: Sherry Hayes, NGB/A40, DSN 612-8102, sherry.hayes@us.af.mil

ETL Title Date Status Office JOPR Supersedes
15-01-01 |Sustainable Design, Development and Resource Conservation |01-May-15 Active A4IS [Leach New
15-01-02 |SKIF & ATFP Guidance 01-May-15 Superseded A4l Shorey Olson |New
15-01-03 |Fire Protection Design Guidance 01-May-15 Superseded A4IC ([Becker 01-1-1, 11-11
15-01-04 |Mechanical Engineering 01-May-15 Active A4IC [Anderson 01-1-1

Rowand
15-01-05 |Electrical & Communication Engineering 01-May-15 Superseded A4IC |Knudsen 01-1-1
15-01-06 |Roof Design Guidance 01-May-15 Deleted, Refer to [A4IS |Leach 01-1-1, 93-04
UFC 3-110-03
15-01-07 |Airfield & Vehicle Pavement Design 01-May-15 Superseded A4IS |Andari Love |01-1-1
15-01-08 |ANG Generators 01-May-15 Deleted, Refer to [A4IC  |Anderson New
DAFMAN 32-
1062

15-03 Project Closeout Process 18-Mar-15 Active A4IS  [Nino 09-11

16-02 Design and Construction Reports 30-Dec-16 Active A41IS  |Nino 15-02

16-03 Design Meetings & Presentations 01-Dec-16 Active A4IS  [Nino

17-02 Facility Board Implementation 31-May-17 Active A4FD |Mittler

19-12 Geographic Information System (GIS) Data Format 18-Nov-19 Active A4FI |Kaiser 18-11

Specifications
21-13 Sustainment Management Systems Guidance 12-Jan-21 Active A4F1 |Bowers
21-14 Air National Guard Capitalization and Construction in Progress|18-Aug-21 Active A4FI |Jackson (temp)|17-06
(CIP) Process
22-11 Programming Guidance 01-Apr-22 Active A4IS |Evans 21-11
22-12 Policies and Procedures for Calculating Work Order Shop 01-Apr-22 Active A4IS  |Wolfgram 14-14
Rates
24-01-02 |ANG SCIF & AT Guidance 11-Apr-24 Active A4IC |Anderson 15-01-02
24-01-03 |ANG Fire Protection Design Guidance 11-Apr-24 Active A4IC |Anderson 15-01-03
24-01-07 |ANG Airfield and Vehicle Pavement 11-Apr-24 Active A4IC |Anderson 15-01-07

24-02 ANG Design Objectives and Procedures 11-Apr-24 Active A4IS |Leach 10-03

24-01-05 |Electrical & Communication Engineering 16-Aug-24 New A4IC |Anderson 15-01-05
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