E Light Electric Services, Inc
Electrical Safety for DC and AC Solar Production
General Safety Procedures

E Light Electric Services, Inc

This policy and procedure is an addendum to thégktlElectric Services
Energized Electrical Policy. The stricter requiremef either policy shall be used
in the event of a conflict between the two policies

This policy and procedure is to be used as baseydok all solar production
plants and solar commercial installations. A speg@focess shall be written for
each jobsite or project and shall detail exact @sses to be used and PPE to be
worn for that specific job site.

Purpose

This Electrical Safety program is designed to pn¢etectrically related injuries
and property damage in Solar installations. Onlpleyees qualified in this
program may conduct adjustment, repair or replac¢iwieelectrical components
or equipment. Electricity has long been recognaed serious workplace hazard,
exposing employees to such dangers as electri&ksalactrocution, fires and
explosions. References: NFPA 70E 2009, Electrie&ty Requirements for
Employee Workplaces, National Electrical Code (N2C)1 and OSHA

Standard (Electrical Safety) 29 CFR 1910.331 td01%39

Responsibilities

Management / Supervision /Cor por ate
Provide training for qualified and unqualified eroyptes
Conduct inspections to identify electrical safegficiencies

Preplan all work, write job safety analysis, deyel@view and approve
energized work permits

Guard and correct all electrical deficiencies prdynp
Ensure all new electrical installations meet caalas regulations

Develop Site Specific procedure and policy for epiahect



Employees
Report electrical deficiencies immediately
Not work on electrical equipment unless authoriaed trained
Properly inspect all electrical equipment prioute

Hazard Control

Engineering Controls

» All electrical distribution panels, breakers, disnects, combiner boxes,
inverters, switches, junction boxes shall be comepteenclosed

» Water tight enclosure shall be used where thegpessibility of moisture
entry either from operations or weather exposure

» Electrical distribution areas will be guarded aga@ccidental damage by
locating in specifically designed rooms, use ofsabtial guard posts and
rails and other structural means

* Only approved personnel shall be allowed accesséogized equipment
and unqualified person shall not be allowed to reatearea closer than 10
feet from any energized and open panel, combineribwerter, etc.

* A one line diagram shall be developed that showddhders, disconnects,
combiner boxes and inverters for the entire projEeis diagram shall be
developed in such a way that a qualified person nsayit to determine all
sources of energy on any given piece of equipnidns diagram will be
turned over to the owner at the completion of ttaget. This diagram
must be complete before any testing, troubleshgaiircommissioning
may proceed.

Administrative Controls

» All areas deemed to Electrically Hazardous- LIVERPAS, by the Safety
Manager, shall be marked on their entire perimstér Red Rope. The
rope shall be placed so that entry into the areaaabe accomplished
without visibly and obviously crossing the red rope

* Only persons that have completed the projects L@m@®Electrical
Hazard Training Course shall be permitted to chossa red rope
area. Personnel that have not completed this tgitiat cross a red
rope shall be permanently removed from the site.

» All persons shall receive a pocket card signedieyiristructor upon
completion of the LOTO and Electrical Hazard Traghand all



personnel shall have a LOTO sticker placed on teid hat for fast
identification.

* No person shall enter a RED ROPE area before stibgnét RR
ACCESS FORM to the Safety Manager and receivings lbac
approved authorization to enter a RR area. Theoapgrauthorization
must be kept with any crew that has entered aape area. Safety
team members may ask to review the authorizatioogieally. Any
person that is in a Red Rope are that can not peodwvritten
authorization form shall be escorted out of thermgee area and may
be subject to further disciplinary action.

Only trained and authorized employees may condypairs, testing,
commissioning, or any work on energized electragplipment in excess
of 50 volts.

Authorizes personnel are those personnel that adaorado
Journeyman Wireman'’s licenaad have completed the E Light Electric
Services Energized Electrical Work course succégsfu

» The E Light Electric Services Energized Electrid&drk course shall
be developed and administered on Solar Projectsfiadly for each
project. Personnel shall be required to completectiurse for each
project separately.

Areas under new installation or repair will be séntly guarded with
physical barriers and warning signs to prevent tihmaized entry. Only
persons that have been approved and trained mayietd an area that
contains energized equipment.

Access to electrical distribution rooms is limitedthose employees who
have a need to enter and have received authonzatim the E Light
Wind and Solar competent person.

All electrical control devices shall be properlpéded

Work on energized circuits is prohibited unlessphecedures of the E
Light Electric Services Energize Work Policy andéadure have been
completed and all permits have been completed pprbaed.

Protective Equipment

Qualified employees will wear electrically ratedets shoes/boots.
All tools used for electrical work shall be propeirisulated

All protective equipment shall be selected for eapfration based on the
conditions and the job safety analysis. The PPE Bbaelected by using



Tables 130.7(C)(9) and Table 130.7(C)(10) from NRR&, 2009
edition.

» Electrically rated matting will be installed in frbof all distribution
panels, inverters, combiner boxes, etc. beforeemeygized work is
performed.

e All work shall be done in accordance with Articl20lof NFPA 70E as
much as possible and work that cannot be brougg telectrical safe
work condition shall be done in accordance withiddet130 of NFPA
70E, 2009 edition.

Electrical Equipment

Examination

Electrical equipment shall be free from recognibadards that are likely to cause
death or serious physical harm to employees. Safetguipment shall be
determined using the following considerations:

» Suitability for installation and use in conformityth the provisions of this
subpart. Suitability of equipment for an identifiedrpose may be
evidenced by listing or labeling for that identifipurpose.

* Mechanical strength and durability, including, farts designed to
enclose and protect other equipment, the adequabg @rotection thus
provided.

» Electrical insulation.

» Heating effects under conditions of use.

* Arcing effects.

» Classification by type, size, voltage, current cayaand specific use.

» Other factors which contribute to the practicakgafarding of employees
using or likely to come in contact with the equiprhe

» All factors shall be listed on the job safety as#&yand energized work
permit before any energized may be performed.

I dentification of Disconnecting M eans and Cir cuits

Each disconnecting means for solar panels, armaysiters, combiner boxes and
transformers shall be legibly marked to indicagepiirpose. Each service, feeder,
and branch circuit, at its disconnecting meansveraurrent device, shall be
legibly marked to indicate its purpose. These nmaykishall be of sufficient
durability to withstand the environment involved.



The main disconnecting means for the utility sballclearly marked and all
personnel that will be working in energized ardzallde trained as to its location
and operation.

Definition of Terms

Qualified Worker: An employee trained and authorized to conductedat
work.

Unqualified: Employees who have not been trained or authotized
management to conduct electrical work.

Authorized Worker: An employee that has successfully completed the
LOTO and Electrical Hazards Training and has beghaized to enter a red
rope area after submitting an RR ACCESS Form aceivimg back an
approved authorization form.

Electrical Competent Person

A person that is licensed as a wireman, is expee@m electrical safety and
supervision and who can meet all the requiremenas @ SHA competent
person and who has been designated by E Light AhddSolar to be the
electrical competent person on site.

The competent person shall inspect all energizexdk wermits, inspect all
electrical PPE before each use and shall condsatedy briefing with the
work crews before any energized electrical wonggegformed. The competent
person shall review and if they approve, sign & RCCESS Forms. No RR
ACCESS form may be approved without the approvahefElectrical
Competent Person.

The competent person shall inspect daily:
All locked out areas and equipment
All areas of work where energized equipment espnt
The disconnecting means at the utility
All areas of work where energized work may bdqrered
Energized Work

Any work that isin areaswhere solar panels have been installed and
work isbeing performed on or near cables, equipment or panelsand were
all of the stepsof an Electrically Safe Work Condition as defined by
Article 120.1 of NFPA 70E, 2099 Edition cannot be successfully
completed shall be considered energized work.



Training
Training for Unqualified Employees

Training for Unqualified Employees in general eteetl safety precautions to
provide an awareness and understanding of eleldazards. No person may
enter an area that has solar panels installedthellhave completed this training.
This training shall be a part of all employees miagion.

Electrical Safety Rulesfor Non-Qualified Workers
1. Do not conduct any repairs to electrical equipime
2. Report all electrical deficiencies to your Sws&sr
3 Do not operate equipment if you suspect and retatproblem
4. Water and electricity do not mix.
5. Even low voltages can Kill or injure you

6. Solar panels do not have an off switch. Caldgajpment and panels are
energized all the time and there is a great p@katiarc blast and severe
electrical shock.

7. Introduction to Electrical Hazards
8. Introduction to NFPA 70E
9. Introduction to Lock Out and Tag Out
LOTO and Electrical Hazards Training for Qualified Personnel
1. Site specific requirements for Lock out and Tag Out
2. Site specific electrical hazards

3. Site one line diagram to include all disconnectimgans locations,
circuits, isolation of AC and DC and isolation afcaits

4. Site specific additional hazards

5. Electrical Hazards Refresher including Arc Blast

Electrical Lockout & Tagout Requirements

Application of locks and tags.

A lock and a tag shall be placed on each discomwenteans used to de-energize
circuits and equipment on which work is to be perfed. Except as provided for



below, a single lock shall be placed for each pidén exposed employee. Lock
boxes and complex lock out procedures shall beldpgd for each situation
where a single lock for each employee cannot beeaeti due to multiple power
sources. The plan shall be approved by the Vicsitat of Operations and the
Director Education and Loss Prevention.

1. Locks shall be attached so as to prevent pefsmmsoperating the
disconnecting means.

2. Each tag shall contain a statement prohibitimguthorized operation of the
disconnecting means and removal of the tag.

3. A tag or label shall be placed on each lockdemtify when it was placed
and by whom.

4. A supervisor’s lock may be placed on equipmerd ahift continuation
lock only. It may not be used as a LOTO device hEammployee must place
their individual lock on the disconnecting means.

5. Each employee shall remove their lock from tiseahnecting means when
they are no longer exposed to the hazard. Emplayegsnot leave their locks
in place overnight or between shifts.

Working at Elevated Locations

Any person working on electrical equipment on anerar other elevated must
take necessary precautions to prevent a fall fresstion to electrical shock or
other causes. A second person, knowledgeableatety svatch, must assume the
best possible position to assist the worker in cdsa accident. Portable ladders
shall have non-conductive side-rails if they areduhere the employee or the
ladder could contact exposed energized parts.

General Protective Equipment and Tools

General Protective Equipment and Tools shall be wseen in the proximity of,
or working on, exposed energized parts. The folhmwules apply:

1. When working on or near exposed energized paralified Employees
shall use insulated tools or handling equipmerniabie for the voltage present
and working environment. In cases where the ingulahay be damaged, a
protective outer layer should be employed.

2. Fuse handling equipment, insulated for the dincoitage, shall be used to
remove or install fuses when the terminal is erzexdi

3. Ropes and other hand-lines used near exposegizFteequipment shall be
non-conductive.

4. Discharge sticks and proximity testers shaliged to ground conductors
that have been energized if the conductors opataieer 600Vs.



5. Each conductor shall be tested with an operafdeverified meter to
ensure it is de-energized before discharging timelwctor to ground.

6. Work on de-energized equipment that normallyaies at 600V or greater
requires the use of grounding chains and each pshediebe grounded in
accordance with recognized safety practices aseldthy American
Lineman’s Handbook prior to any work being done.

7. A written procedure shall be submitted and apgadoy the Director of
Education and Loss Prevention and the Vice Presmfe@perations before
any work may be done on energized equipment oesabhy be performed.

Warnings and Barricades

Warnings and barricades shall be employed to afeytialified Employees of the
presence of dangers related to exposed energized phe following rules apply:

1. Safety signs, warning tags, etc., must be usehtn Unqualified
Employees of the electrical hazards present, empararily, that may
endanger them.

2. Non-conductive barricades shall be used witbtgafigns to prevent
Unqualified Employees access to exposed energiagd pr areas.

3. Where barricades and warning signs do not pecadkquate protection
from electrical hazards, an Attendant shall bamtatl to warn and protect
Employees.

4. Red Rope shall be used to barricade all areadittve been determined to
be Hazardous and Live by the Site Safety Manager.

Standard Operating Procedure

Electrical Pre-Work Procedure

Except in extreme cases, work on electrical equipmdl be done with all
electrical circuits in the work area de-energizgddlowing the Lockout/Tagout
procedure. When working on or near energized ebattrircuits with less than
50 volts to ground, the equipment need not be @egered if there will be no
increased exposure to electrical burns or to exgiosom electric arcs.

To prepare for work on electrical systems or congmds, the following procedure
applies:

Caution: Treat all electrical circuitsas" Live" until they have been Tagged
and Locked Out and tested by the following procedure.

1. Obtain permission from supervisor to conduct work



2. Prepare a Job Safety Analysis and brief the cretheimazards

3. Lockout and Tagout all sources of electriaalpr in accordance with site
procedures and log all Lockout devices in the L@ek-Log.

4. Verify de-energized condition before any cirswt equipment are
considered and worked as de-energized.

A. A gualified person shall operate the equipmergrating controls
or otherwise verify that the equipment cannot stanted.

B. Verify proper operation of the Voltmeter at aelielectrical source
of the same rated voltage as the circuit to be aark

C. Using the Voltmeter, check all exposed circphliase to phase and
phase to ground for evidence of voltage/curremiéncircuit.

D. Conduct work on the circuit only after determignithat there is no
voltage in any of the exposed circuits.

E. If the conductors or equipment are operatingvat 600V, the
conductors must be grounded to ensure any stoaageh are
discharged.

F. If voltage is detected in any exposed circultO®, inform
supervisor and determine source and proceduréntinake voltage.

4. Conduct work
5. Close up all exposed circuits, boxes, contexdsiipment.
6. Remove Lockout/Tagout devices and record or.¢lo& Out Log

7. Obtain supervisor permission to energize ciscuit
Standard Operating Procedure

Working on or Near Exposed Energized Circuits

In the rare situation when energized equipmentarkimg in near proximity to
energized equipment that cannot be de-energizedptlowing work practices
must be used to provide protection:

Caution: Unqualified Employees are prohibited from working on or near
exposed energized cir cuits.

1. Obtain permission from Manager to work on orrrezeergized electrical
circuits by completing an energized work permit abtaining all reviews and
approvals as required by energized work practiodisyp

2. Lockout and Tagout all circuits possible



3. Treat all circuits as energized.

4. Remove all conductive clothing and jewelry (Engratches, wrist/neck
chains, metal buttons, metal writing instruments,)e

5. Use proper personal protective equipment, shiatdl/or barriers to provide
effective electrical insulation from energized aits. This may include
electrically rated insulated gloves, aprons, ruldmed shoes, insulated
shields, insulated tools, etc.

6. Provide adequate lighting. Do not enter aredls @iposed energized parts
unless illumination (lighting) is provided so thainployee may work safely.
Do not reach around obstructions of view or light(blindly) into areas
where exposed energized parts are located.

7. Employees entering a Confined Space with expesedjized parts, must
use protective barriers, shields, or equipmenhsulated materials rated at or
above the present voltage to avoid contact.

8. Doors or other hinged panels shall be constduatel secured to prevent
them from swinging into an Employee and causingadrwith exposed
energized parts.

9. Housekeeping in areas of exposed energized pagtsot be completed in
areas with close contact unless adequate safeg(iasdation equipment or
barriers) are present. Conductive cleaning matésiael Wool, Silicon
Carbide, etc.) or liquids may not be used unlesseqatures (Lock and Tag
Out, etc.) are in place and followed.

10. Station a safety observer outside work area.sbie function of this
person is to quickly de-energize all sources of groov pull worker free from
electrical work area with a non-conductive safelyer if contact is made with
an energized electrical circuit.

11. A person qualified in CPR must be readily atz# to the scene.
Standard Operating Procedure

Re-energizing Electrical Circuits After Work Completed

These requirements shall be met, in the order givefore circuits or equipment
may be reenergized, even temporarily.

1. A qualified person shall conduct tests and \liswspections, as necessary,
to verify that all tools, electrical jumpers, slgmgrounds, and other such
devices have been removed, so that the circuit®gaghment can be safely
energized.

2. Warn employees exposed to the hazards assowidtecteenergizing the
circuit or equipment to stay clear of circuits agiipment.



3. Remove each lock and tag. They shall be rembydbe employee who
applied it or under his or her direct supervisidowever, if this employee is
absent from the workplace, then the lock or tag reayemoved by a
qualified supervisor designated to perform thi& @®vided that:

A. The supervisor ensures that the employee whbespihe lock or
tag is not available at the workplace, and

B. The supervisor ensures that the employee iseathat the lock or
tag has been removed before he or she resumesaivtirat
workplace.

4. Conduct a visual determination that all emplsyae clear of the circuits
and equipment.






