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1. Introduction and Purpose
Purpose
This Equipment Energization Plan (EEP) document will ensure that only completed wiring to electrical and mechanical equipment will be energized.  The method of energization will follow the Method of Procedure (MOP) as part of Electrical and Mechanical Equipment Energization processes.  The plan details for equipment to be energized, where all feeder and/or branch circuit wiring is complete, shall progress from the source to the load side of the next piece of equipment.  This document is not intended to provide step‐by‐step procedures for energization or start‐up.  This document is a sample that the Subcontractor can follow to develop a plan for submittal in accordance with the LBNL Electrical Safety program and applicable codes and standards to conduct electrical energization of installed equipment.
Scope
Owner (LBNL) authorization is required prior to energizing electrical equipment.  The authorization process is managed through the Energization Validation Authorization Process.  Similarly, owner authorization is required to energize mechanical equipment and is managed through the Mechanical Energization Validation Authorization Process.  Specific details regarding the energization of each piece of electrical and mechanical equipment will be provided in the Method of Procedure (MOP) that is included within each Energization Validation and Authorization Package (EVAP, or MEVAP for Mechanical/Utilization Equipment).
Source Requirement Documents:  Codes of Record and LBNL Standards Procedures
10 CFR 851
LBNL EHS PUB‐3000, Chapter 18 Lockout/Tagout Program
California Electrical Code (current edition)
NFPA 70E, 2012 Edition, Standard for Electrical Safety in the Workplace
NFPA 70, National Electrical Code – (edition adopted by Title 24 CEC)
Cal‐OSHA
Fed‐OSHA:  10 CFR 1910 Subpart S, 10 CFR 1926 Subpart K
LBNL Master Specifications
Quality Assurance
Prime Subcontractor or any Lower-tier Subcontractor performing electrical construction work on the project shall have a current C-10 Electrical Construction License from the State of California, USA.  The C-10 Electrical Construction Licensed Subcontractor shall provide details of their project experience with addresses and references, including names and phone numbers.  The Subcontractor’s electricians performing electrical work shall be certified in the State of California, USA.
Electricians shall have evidence of current certification in the State of California in their possession at all times.  Copies of each electrician’s certification shall be submitted to the Project Manager and Authorities Having Jurisdiction (AHJs, AHJ for Safe Work Practices and AHJ for Safe Installations) and/or designated representative for record prior to start of work.  Apprentice personnel shall have current evidence of registration with a California accredited/certified electrical apprenticeship training program and shall perform electrical work under the continuous supervision of a certified electrician.
Equipment Requirements Prior to Energization
Completion of Work
The electrical equipment installation (e.g., wiring and raceway, panel board, switchboard, switchgear, motor control center, utilization equipment, etc.) will be deemed complete once the Subcontractor has inspected their work and submits correspondence via a written letter of completion to the LBNL Construction Manager.  The completed work must have passed the appropriate inspections per Division 01, Section 013500B, Inspection, Test & Witness Hold Plan, with results recorded and all required factory/field third-party tests completed per the Subcontract Specifications.  Energization cannot occur until the installation is verified in the field and validated to be complete.
The written correspondence shall certify in writing:
that the work is complete,
completion of circuits with listing of equipment numbers/panel schedules,
that all inspections and testing are complete,
the installation meets code and Subcontract Specifications, and
the equipment is ready for energization.
Equipment Identification and System Analysis
System Studies:  Short circuit, coordination, and arc flash studies shall be developed by the Registered Design Professional (RDP)/LBNL Engineering.
The short circuit, coordination, and arc flash studies shall be reviewed and approved by the Engineer of Record and the applicable LBNL Facilities Engineer.
A specific arc flash label must contain the required details as applied to each piece of electrical equipment.
Each piece of electrical equipment must be labeled in accordance with the LBNL equipment ID numbering and format.  The equipment ID numbering and format will be provided by LBNL Facilities Engineering.
A panel board schedule shall be posted in the panel to be energized and shall match the as‐built condition.  The format of the panel board schedule will be provided by LBNL Facilities Engineering.
Tests and Inspections
All electrical equipment shall be inspected as required by the Subcontract Specifications, including the following scopes of work:
Feeders are pulled in accordance with applicable pull tension and side wall pressure calculations where required.
Conductor insulation testing is performed and connections torqued while witnessed by the Inspector of Record with values recorded.as applicable.
Equipment is cleaned and area is no longer used for storage of tools or equipment.
Equipment wiring is labeled:  all phase, neutral, ground wiring and bonding, color code, wire numbers, and connections.
Equipment/circuit schedule(s) is/are installed, accurate, and final.  (Note: hand written panel board schedules are not acceptable.)
Equipment label(s) is/are installed, accurate, and final.  (Note: use of tape with written equipment numbering for temporary labels is not acceptable.)
Certified testing company has tested feeders and breakers, and documentation of the overcurrent protective device settings are in accordance with the study and field inspected.
Arc flash label is installed.  (Note: use of tape with paper copy is not acceptable.)
Enclosure/panel cover/door is installed and securely fastened with no missing screws/bolts.
Nationally Recognized Testing Laboratory (NRTL) is verified by the Subcontractor and the Inspector of Record.  (Note: if the equipment does not have a valid NRTL marking or is not listed/labeled, then the equipment shall require a field evaluation by a NRTL and will not be energized until all findings found are corrected.)
Building ground system including ground electrodes and building steel connections shall be completed with certified tests.
Third-party testing is required for certain scopes on this project.  Refer to Subcontract Specifications for appropriate requirements.  Appropriate documentation for third-party testing will be submitted as necessary.
It is necessary for the applicable scope of acceptance testing to be completed, submitted for review and approved by LBNL and the third-party testing agency for equipment considered ready for energization.  It is not necessary to have the entire scope of acceptance testing completed for premises wiring, equipment, and utilization loads within the building that are not ready for energization and under construction.
All documentation, verification, and test reports will be organized by equipment, system, or subsystem.  All documentation to be controlled, made available, and provided by Subcontractor.
Electrical Energization Process Assurance
The execution of the first Energization Validation and Authorization Package (EVAP) shall occur no earlier than thirty (30) calendar days (seven (7) calendar days if project duration is less than sixty (60) days total) from the date of approval of this document.  This is to allow sufficient time for preparation of the EVAP, training of personnel, and preparation of switching procedures.
Prior to energizing any panel, the feeder circuit and feeder panel must be complete.  “Complete” in this reference is to ensure that no additional work will be performed (e.g., all labels, equipment numbering, grounding, bonding, wiring, protective devices are set, cleaning is finished, and has passed all inspections and witness tests).
The Subcontractor has provided a written statement certifying the work is complete, as per Paragraph 2.1, Completion of Work (this Section).
Wherever there is a transition point, all branched wiring must be landed.
Ongoing work within a new panel, where a portion of the branch circuits are complete and others are partially complete and an EVAP has been submitted, will not be approved except under the following circumstances (this includes the requirement to have written approval from the Electrical AHJ for Safe Installations):
Where the circuitry to the new/existing loads are made safe and secure with a dedicated conduit and wiring system.
Other instances may involve an additional planned shutdown to connect from the dedicated source.
Procedure for Energization Verification and Authorization Package (EVAP)
The EVAP review by LBNL within three (3) full working days will begin upon receipt of a fully completed EVAP document with all documents included.  The time from Notice to Energize (from Subcontractor) to Final Signature (by LBNL) is three (3) full business days.  Should the EVAP submittal be returned for errors or missing documents, the full three (3)-business day duration begins again.  The following documents will be provided and on file when applying for an EVAP:
Inspection reports with recorded results, as applicable, including any certified tests.  The Inspector of Record’s (IOR) inspection reports will confirm that all equipment is in compliance with code and Subcontract Specifications.
MOP, including marked-up drawings indicating equipment locations, etc.
Lockout/Tagout (LOTO) Permit Submittal.
Subcontractor Job Hazard Analysis.
Subcontractor signed letter certifying completion of work.
Legible single line diagram(s) (11in x 17in or larger) indicating equipment to be energized showing equipment source, feeder, and/or branch circuit, and LOTOs (highlighted).  Include connectivity interfaces and panel schedules.  The diagram(s) shall indicate existing site conditions, including LOTO isolation points and current energization state.  Show all correct numbering of breakers, equipment, etc.
EVAP checklist will be created by LBNL (see forms in the appendixes).
The appropriate Electrical AHJ reviews the package for completeness.
LBNL Electrical, Mechanical, and AHJ Compliance Engineer(s) will provide validation of inspection reports and tests with recorded results, as applicable, and that the field execution meets the Subcontract Specifications to be ready for energization.
MOP, LOTO, Energized Work, and Job Hazards Analysis (JHA) permits are reviewed/accepted by LBNL.
LBNL upon acceptable review will provide authorization for energization.
Completed EVAP and MEVAP are filed with the Project Record Documents.
Refer to Section 10, Appendices, for an EVAP Approval Flowchart.
After EVAP approval, the EVAP cannot be executed until at least 24 hours have elapsed.
The first EVAP that brings power into the building will require signatures by the Electrical AHJ for Safe Work Practices and the Electrical AHJ for Safe Installation.
Mechanical Equipment (and System) Energization and Startup
Prior to any mechanical utilization equipment energization, the electrical system feeding each piece of equipment shall be complete and tested with appropriate documentation signed and submitted.
Upon proof of electrical system completeness by Electrical Subcontractor, the LOTO for each disconnect feeding equipment shall be turned over to Subcontractor’s RI/LOTO Coordinator.
Subcontractor’s RI/LOTO Coordinator will work with the equipment vendor’s startup personnel to develop a Mechanical Energization Validation and Authorization Package (MEVAP) and facilitate the safe energization and startup of each piece of equipment.
The MEVAP process for mechanical will require the same documents and similar approvals/authorization as the EVAP process.  The Vendor/Original Equipment Manufacturer’s start up instructions/procedure shall be included as part of the MOP.
Energization Field Execution
Perform a pre-task briefing and confirm energization crew has appropriate Personal Protective Equipment (PPE).  The pre-task will include review of JHA and MOP with LOTOs.
Establish limited approach barricades or arc flash boundary (whichever is greater) around electrical equipment to be energized.
Verify test equipment is present and current calibration dates.
Follow appropriate LOTO and MOP switching procedure.
Check rotation on electrical equipment or phase rotation where applicable.
Remove limited approach boundaries or arc flash barricades around electrical equipment to be energized.
Administrative lock by appropriate equipment owner can now be applied as necessary to control equipment.
Update energization site drawing of electrical equipment now energized and notify personnel accordingly.
Under no circumstances will work be allowed on energized equipment.  Only testing, troubleshooting, voltage measuring, and visual inspections shall be allowed on energized equipment with prior authorization.
Confirm all documents are complete and provide copy to LBNL and Project File.
Energization Sequence Plan
Energization of a building from the Grizzly Peak Substation or localized distribution switch stations will follow the general work flow outlined below, per Subcontractor’s plan and schedule.  (Note:  The following sequence is at a summary level applicable to a building/facility and must be planned by the Subcontractor.  This is to ensure only completed work is ready and sequenced to reflect Subcontractor’s planned schedule.)  A sequence sample follows:
Energization of Medium Voltage Equipment.
Energization of Unit Substations and associated transformers, panels, and subpanels that serve HVAC equipment, cooling towers, air handling units, heat recovery and exhaust equipment.
Energization of lab or computing level power substations and all associated panels.
Energization of standby generator, paralleling switchgear, and associated transfer switches.
Energization of UPS and associated equipment and panel boards.
Energization of Unit Substations which feed office and common areas.
Temporary Power
All temporary power shall be coordinated with Subcontractor Supervisor in charge.  LOTO Permits shall be implemented where required to control exposure to hazardous energy.  EVAPs are required for temporary power installations when connected to premises wiring.
Elevators will continue to be operated through temporary power circuits until permanent power is available.
Temporary power will be removed in phases as permanent power is distributed through the building.
Maintain updated drawings of temporary power distribution on posted energization diagrams.
If an installation deviates from factory requirements and/or deviates from the final condition, all temporary changes and reconnections must be tracked in writing by Subcontractor’s LOTO Coordinator.  All reconnections must also be inspected for QA/QC.
LBNL Electrical Safety Requirements
Electrical work performed at LBNL shall follow all applicable policies, requirements, and processes, including the following:
LBNL Electrical Safety Program, including Required Work Processes A through L (http://www2.lbl.gov/ehs/pub3000/CH08/CH8.html)
LBNL Electrical Safety Manual (http://www2.lbl.gov/ehs/pub3000/CH08/LBNL Electrical Safety Manual.pdf)
LBNL Electrical Equipment Safety Program (http://www2.lbl.gov/ehs/pub3000/CH14.html)
LBNL Electrical Safety Policy (https://commons.lbl.gov/display/rpm2/Electrical+Safety)
LBNL Safe Electrical Installations Policy (https://commons.lbl.gov/display/rpm2/Safe+Electrical+Installations+Policy)
Updates, information, and additional links are available at the LBNL Electrical Safety Website (http://electricalsafety.lbl.gov/).
Appendices
Listed below are forms and documents to be submitted with the EEP in the following sections:
Appendix A, Electrical Riser Diagram, Combined with EVAP Groupings
Appendix B, Subcontractor’s Current Project Schedule for Energization
Appendix C, Method of Procedure (MOP) (see attached)
Appendix D, LBNL EVAP/MEVAP Authorization (see attached)
Appendix E, EVAP Validation Checklist (see attached)
Appendix F, MEVAP Validation Checklist (see attached)
Appendix G, Subcontractor’s LOTO Program (PUB-3000, Chapter 18, http://www2.lbl.gov/ehs/pub3000/CH18/CH18.html)
Appendix H, Arc Flash and Short Circuit Study
Appendix I, EVAP/MEVAP Procedure Flowchart (see attached)
Appendix C:  Method of Procedure (MOP)
SWITCHING TAG
PURPOSE: <Insert description here>
	STEP NO.
	SUBSTATION OR LOCATION
	OPERATION
	SWITCH OR DEVICE NO.
	INSTRUCTIONS
	EXECUTED

	1
	Personal Protective Equipment required during switching operations,
ZVV, and application of safety grounds.

Switchman
Flash Suit/ 40 cal –
Safety Glasses & Hearing Protection, Voltage Rated Gloves with Protectors

Safety Watch
Safety Glasses
	

	2
	Initial Condition:

	

	3
	Bxx
	Pre-job Brief
	
	Perform pre-job briefing
	:

	4
	Bxx
	Open & LOTO
	Secondary Main Breaker
	Open Secondary Main Breaker and
apply LOTO lock.
	

	5
	Bxx
	Establish LOTO
	LP-1
	Establish LP-1
	

	6
	
	
	
	Work May Begin
	

	7
	********************************************************
	

	8
	Bxx
	Pre-job Brief
	
	Perform pre-job briefing
	

	9
	Bxx
	Remove LOTO
	Secondary Main Breaker
	Remove LOTO lock from Secondary Main Breaker.
	

	10
	Bxx
	Close
	Secondary Main Breaker
	Close Secondary Main Breaker using remote device
	

	11
	Bxx
	Release LOTO
	LP-1
	Release LP-1
	

	12
	Bxx
	Notify
	PMT’s, HVAC’s, & ALCO
	Notify PMT’s, HVAC’s, and ALCO completion of building energization. 
	:

	13
	Bxx
	Verify
	ATS
EG
	Verify that ATS has transferred and that EG has stopped.
	:

	14
	Final Condition:
	:

	15
	
	
	
	
	:


	
	
	
	
	
	
	
	

	SWITCH TAG PREPARED BY
	
	DATE
	
	SWITCH TAG CHECKED BY
	
	DATE

	
	
	
	
	
	
	

	SWITCH TAG EXECUTED BY
	
	DATE
	
	ELECTRICIAN IN CHARGE
	
	DATE


Appendix D:  LBNL EVAP/MEVAP Authorization
[image: H:\Desktop\Master Specs\In Progress\013500+\Forms\drafts\LBNL EVAP-MEVAP Authorization_20160923-draft.jpg]
Appendix E:  EVAP Validation Checklist
[image: H:\Desktop\Master Specs\In Progress\013500+\Forms\drafts\EVAP Validation Checklist_20160923-draft.jpg]
Appendix F:  MEVAP Validation Checklist
[image: H:\Desktop\Master Specs\In Progress\013500+\Forms\drafts\MEVAP Validation Checklist_20160922-draft.jpg]
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Appendix I:  EVAP Procedure Flowchart
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LBNL EVAP & MEVAP

[Date]
Energization

Validation & Authorization

EVAP-[__ ]

Validation Responsible Individuals

LBNL EVAP/MEVAP MOP
Reviewer

LBNL EVAP/MEVAP QA
Compliance Engineer

Work Practices Approved for Energization

Electrical Safety AHJ

(delegated after 1st EVAP)

Electrical Installation Approved for Energization

Electrical Installation AHJ

Work Authorization

LBNL Project Manager

Work Release and Subcontractor Brief

LBNL Construction Manager
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EVAP #|__] Validation Checklist

Required Documents

Responsibility/Action

numbers/panel schedules certifying that work
is complete in writing, that all inspections and
testing are complete, the installation meets
code and subcontract specifications, and the
equipment is ready to energize.

Legible single line diagram(s) (11inx 17inor | Prepared by: Electrical/Mechanical Subcontractor
larger_) mdlcef.t]ng equipment to be energized Review by: BenslContiafon
showing equipment source, feeder, and/or
branch circuit, and LOT Os (highlighted). Reviewed by:  LBNL LOTO Coordinator*
Include connectivity interfaces and panel
schedules.
Approved LOTO Permits Prepared by: Electrical/Mechanical Subcontractor
Reviewed by:  General Contractor
Reviewed by:  LBNL LOTO Coordinator®
Reviewed MOP Prepared by: Electrical/Mechanical Subcontractor
Reviewed by:  General Contractor
Guidance by: LBNL Utility Department Engineer
(guidance provided as needed for initial
EVAPs)
Reviewed by:  LBNL LOTO Coordinator®
Job Hazards Analysis Prepared by: Electrical/Mechanical Subcontractor
Concurrence by: General Contractor
Reviewed by:  Project Safety Representative
Reviewed by:  LBNL Construction Manager™
Written correspondence stating completion of | Prepared by: Electrical/Mechanical Subcontractor
CICUILS with listitgotequipment Reviewed by:  General Contractor

Inspected in field by: Inspector of Record
Verified by: LBNL CM/RT*

Validation certifying arc-flash and NRTL
labels, protective devices set, inspections and
testing are complete, and the equipment is
ready to energize. RI/Subcontractor attaches
approved inspection and test reports related to
this energization.

Prepared by: Electrical/Mechanical Subcontractor
Reviewed by: General Contractor

Reviewed, Verified and Validated by: LBNL Facilities
TAHJ Compliance Engineer or designee™

e Electrical Engineer or designee — Electrical

accuracy are complete.

compliance™
Submit signed cover sheet for EVAP to Reviewed by:  LBNL CM/RI*
LBNL EVAP/MEVAP Reviewers for
Approval and Authorization.
Above checklist items and cross-checks for Reviewed by:  LBNL CM/RI*
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MEVAP #[__] Validation Checklist

Required Documents Responsibility/Action *Signature &
Date
Mechanical subcontractor submits method of procedure Prepared by: Mechanical Subcontractor®
and written statement 1_ndlcat1ng mechamcgl equipment Concurrence by: Electrical Contractor™®
and/or system installation to be energized is complete,
meets code and subcontract specifications, attaches all Concurrence by: General Contractor™
IOR electrical inspections, and certifies all inspections
and testing are complete and the equipment is ready to
energize
Equipment Readiness and Start Up form Prepared by: Commissioning Agent
Completed by:  Mechanical Subcontractor™
Manufacturer Pre-startup Checklist Prepared by: Manufacturer and Mechanical Sub*
Concurrence by: General Contractor*®
Reviewed by: LBNL Construction Manager®
LOTO Permits Prepared by: Mechanical Subcontractor
(not required for simple Lock out Tag out) Coneurred by:  General Contractor
Reviewed by:  LBNL Permit Office
Approved by:  LBNL LOTO Coordinator®
Job Hazards Analysis Prepared by: Electrical/Mechanical Subcontractor
Concurrence by: General Contractor
Reviewed by:  Project Safety Representative™
Reviewed by:  LBNL Construction Manager™
Electrical Inspections, Testing and Verification: Inspection Requests Prepared and Submitted by:
Insulation tests, torque tests, protective devices with Electrical/Mechanical Subcontractor
sem_ngs, visual m;mcuon of mechamcal an_d elect?ru:al Reviewed by: el it
equipment and wiring, grounding and bonding, wire
identification, and NRTL listing-labeling, with recorded | Inspected, Accepted and Documented by: Inspector Of
results prior to energizing Record*
Mechanical Inspections (pressure tests, torque test, and | Construction Manager* confirms Engineer of Record
system walkdowns): TOR provides drawing of has performed a site walk of the equipment and concurs
equipment/systems to be energized and signs off that all equipment is ready to start.
work has successfully passed required inspection. ; . : :
(Detailed mechanical inspection reports not required for (Engineer of Record is provided Inspection Reports)
energizing but will be included in project files.) (CM/RI is present during Electrical Energization)
All non-compliances to code or subcontract documents,
including test results, will prevent energization until
corrected; and the IAHJ will be notified.
NON-NRTL (if NRTL listing or labeling is absent) EESP inspections for Field Exam-MOP review-Post N/A or EESP*

Correction with checks: thermal and loading*®

RELEASE TO ENERGIZE Project Manager verifies above items are complete prior
to release™
NOTIFICATION OF START UP CM notifies LBNL Mechanical Engineer and
Operations Staff of planned start up*
Distribution:

Project File
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AHJ- Equipment Energization/Decommission Readiness, Energization & Validation Authorization Package (EVAP)
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