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Confidentiality Statement

Employees may from time to time acquire or otherwise be exposed to confidential and/or proprietary
information (“Confidential Information”) of both TRC and / or third parties, including clients. TRC is very
sensitive to the issue of protecting trade secrets and other Confidential Information. Confidential Information
may be kept in many forms, including but not limited to: memos, notes, reports, computer files, electronic
mails, DVDs, hard drives, flash memory and other media.

The Company has an obligation to maintain the confidentiality of its own information and the information of its
customers and other applicable third parties. As a consequence, all users of TRC Technology Resources must
take appropriate steps to maintain the confidentiality of email and other information on or communicated
through the use of TRC’s Technology Resources. See TRC’s Code of Business Conduct and Ethics for further
guidance.

For more information on confidentiality, privacy, and data security, please search TRCNET for ‘TRC IT Policy’,
‘TRC Information Security Policies’, and ‘Information Classification and Handling’.



“TRC Companies has met the standards and requirements of the
Registered Continuing Education Program. Credit earned on completion
of this program will be reported to RCEP at RCEP.net. A certificate of
completion will be issued to each participant. As such, it does not

include content that may be deemed or construed to be an approval or

endorsement by the RCEP.”




Copyright Materials

This educational activity is protected by U.S. and International copyright laws.
Reproduction, distribution, display and use of the educational activity without
written permission of the presenter is prohibited.

© TRC Companies 2019
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Safety First — Daily Tailboard

First Aid

AED location

Fire Extinguisher
Physical address

In case of emergency

Volunteers

— Call 911

— Meet first responders
— CPR

Emergency exits
Where to gather outside

SAFETY

FIRST

- THINK SAFE
- WORK SAFE



Welcome & Introductions

* Your name
e Job title

* Your experience with substation
diagrams and schematics

Help your neighbor! a {'



Logistics & Guidelines

* Arrive to class on time!

* Sign the roster everyday

* Cell phones on silent please
* Restroom locations

* Scheduled breaks and lunch
* Length of training

e Class rules and guidelines




Agenda / Lessons

* Introduction

* Module 1 - Intro to Site Commissioning Documentation

* Module 2 — Mock Project & Pre-Commissioning Process

* Module 3 - 0On Site Pre-Commissioning and Commissioning
* Module 4 — Post-Commissioning



Course Goal/Purpose

Participants learn to safely and systematically plan, draft, execute, and
closeout a project by utilizing the T&C process and procedures
documentation.




Learning Objectives

At the end of this course, participants will be able to:
Module 1 - Intro to Site Commissioning Documentation

d Describe Site Commissioning documentation and locations
 Describe the Commissioning Services Workflow Process

Module 2 — Off Site Pre-Commissioning
L Explain the Mock Project Goals
d Describe the Off Site Pre-Commissioning Process

(d Demonstrate the ability to export, edit, and complete project-specific
Off Site Pre-Commissioning documentation



Learning Objectives continued

At the end of this course, participants will be able to:

Module 3 — On Site Assessment and Pre-Commissioning

(d Describe the Site Assessment and On Site Pre-Commissioning Process

L Apply Human Performance tools in a substation

d Demonstrate how to complete project-specific On Site Pre-Commissioning documentation

Module 3 — On Site Commissioning

(d Describe the On Site Commissioning Process

(d Demonstrate how to complete project-specific On Site Commissioning documentation
O Explain the Testing and Commissioning Process and Procedures

O Perform Testing and Commissioning Process and Procedures
(i.e., Relay Identification, Isolation, & Restoration)



Learning Objectives continued

At the end of this course, participants will be able to:
Module 4 — Post-Commissioning

d Describe the Post-Commissioning Process

d Demonstrate the ability to complete and upload project-specific Post-Commissioning documentation



Course Materials

e Participant Guide

— OneNote on Surface Go
— Slides
— Knowledge Checks

Incident Report Folder

* The purpose of the incident report
is to document the exact details of

— Rubrics
— Assessments

— Lab exercises
— References
— Prints
* Site Commissioning Documentation
— Go-By Documents
— 17000 Documentation
* TRC Power Academy Site

— Additional reference and training material
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Getting Started with OneNote on a Tablet

Login to TRCNET

— Use your network username and password

* Oncelogged in, minimize the browser

Shared Services  Safety & Quality Policies Vision Operating Sectors  Market initiatives  Corporate  Sustainability TRCExtraNet ~Collaboration

* Tap the OneNote icon

* OneNote launches
— Tap drop-down

" of your notes

— Choose Process Excellence

* Ask for help if you need it
— Use JOb a|d for t|p S e I — ) ) MJ;

What are Relay One Line Diagrams?

* Relay One Line diagrams | e o it
provide an overview of the e T
entire Protection and Controls il | ==

system.

* Relay One Lines are extremely - : | -
important documents. -4 Y w T \
+  Used for system studies, = T —
planning, maintenance, [ B bl o

operations, and estimating - in = T | gk
addition to Protection and b | =
Controls design.

* One Lines are also called:
i iagrams

ny
— Single Line Diagrams
— Station Relay One Lines
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Getting Started with OneNote on a Tablet

* Login on the Surface Go
— Use your network username
and password
* Go to TRC Power Academy
website

— Tap TRC Power Academy icon
on home screen

— Opens browser to TRC Power
Academy website

© TRCExtraNET
— Use your network username

and password —
Microsoft Edge

Connecting to trcextranet.trcsolutions.com.

jluttrell@trcsolutions.com

More choices

QK Cancel

15




Getting Started with OneNote on a Tablet

e Getthe OneNote file for
this course

— Locate and click on course
folder in Course Library

— Locate and click on
OneNote file for course

— Click Open when prompted
— OneNote launches

— Click Create to unpack the
.notebook file and store it
in your OneDrive

— Course opens in OneNote

— Colored tabs for each
module

©® 9 - Process Excellence - OneNote GregoyCole B ® - o X
Home Insert Draw History Review iew
! Process Excellence v (WpiocessExceiience Leatming Pian Intro to Site C Off Site Pre-C: On Site A it and Pre-Commis On Site C: i Post-Commissionis + Search
+ Ad
Process Excellence
: Phocs
Process Excellence
,‘
S 4 = s
b!l‘ e P ———

Tip:
Course materials with your notes will be stored on
your OneDrive, which you can access from anywhere.




Using OneNote in Class

Modules are organized
with tabs.

Super easy! Just click
in the right margin to
take notes.

When you realize why
a topic is important or
your WIIFM*, write
that as a note for the
slide.

Be an Active Learner!

®

File Home Insert Draw History Review View

[ Understanding Prints o [ course inuo

1 - Conceptual Diagra.. = 2 - Elementary Diagrams 3 - Wiring and Intercon... - 4 - Client Utility Drawin...

1 - Conceptual Diagrams - OneNote 2016

A - Glossary of Terms

B - Symbol Glossary

Luttrell, John

s p E
4

(+) Add Page

17000.02A — Commissioning Services Workflow Diagram

* lllustrates the overall TRC T&C
planning process from project
conception to completion.

* Itis a high-level view showing
steps for how to plan, draft,
execute, and closeout a project.

* Itidentifies:
— Who is involved and when.
— Clear start points and end points for
each step and section.
— Possible decisions during
throughout the planning process.

TRC Testing and Commissioning Services Commissioning Flow Diagram
OFF SITE PRE-COMMISSIONING

Off Site Pre-Commissioning

RISK ASSESSMENT | WEEKLY WORK PLAN | DAILY WORK PLAN DALY WORKPLAN |
Developed by KICK-OFF Developed by Developed by: REVIEW
Lead Commissioning Engineer MEETING
Reviewed/Approved by: k1 TRC > Engneer Engineer Lead Commissionin %
Tech. Coordinator/Regional Mg Cient Reviewed/Approved by: Reviewed/Approved by: Engineer
Reviewed/Approved by: Contractors Tech. Coordinator/ Tech. Coordinator/ Tech. Coordinator/.
Client | Regional Mgr. Regional Mgr.

DEVELOP MITIGATION PLAN

On Site Pre-Commissioning & Commissioning

%o
ISSIONING
2
s,
|

b onsiTe —
e ks conm FR0M WORK
rech. Coordinator/Regional Mg, COMMETE
Mwedé:::rm by: o PERFORM
COMMISSIONING DALY TAIBOARD
ACCORDING T0 DALY Lead Commissionin s
WORKPLAN Enginees and A1 On ste
Testiog and Personnel
Commissoning Team

§ COMMISSIONING . ISSUE FIELD MARKUPS TO ENGINEERING

Ell | cocumentanon coweuere sme ruRneo B

€ veloped | = ISSIONING
Bl | oo commaonraengisse ey R RN O TSRS gt Mg Pt |->1 CoMMSSONNG
$ roned/Aea b e Laod Cormissioning Engineer Manager, roject Engineer,

4 e .

FJ | Tech. Coordinator/Regionai My Ly o Rewegprored b Engineering Managers

R EEoc@édaBERExNIYR=

1- Concep

Take notes here!!!

1 E 11:01 AM
10/18/2018

* WIIFM — What's In It For Me!
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KWL / Learning Plan

Another part of being an active learner
is having a plan to learn.

To create a simple Learning Plan, use
the KWL approach to capture your goals
for each training module.

K = what | Know
W = what | Want to learn
L = what | Learned

By completing the KWL form, you set
your goals for the module and add to
your learning plan.

A set of KWL forms for each module is
included in your participant guide.

Start filling in the KWL form at the
beginning of each module starting with
what you Know and what you Want to
learn.

And then complete the form at the end
of the module with what you Learned.

h Home Insert Draw History Review  View Layout

it Process Excellence v | process Excellence - Learning Plan i e —— g Documentation

Process Excellence

hursday, October 18, 2018 12:29PM

1 - Intro to Site Commissioning Documentation

Know

2 - Mock Project & Pre-Commissioning Process

Know

3 - On Site Pre-Commissioning and Commissioning

Know

4 - Post-Commissioning

Know

Want

Want

Want

Want

Learn

Learn

Learn

Learn




neNote in the Cloud

A big advantage to using
OneNote is that your
training material and all
your notes live in the cloud
on TRC’s OneDrive.

You can access it from
anywhere and any device
by logging in to TRCNET.

You can also get more
training on using OneNote
and other Office apps
through TRC Learning
Center Reference Library.

https://trccompanies.levelOhelp.com/library

©Q TRCNET Home Page X

¢« c

TRCNET

Shared Services

TRC Companies

Adhoc File Transfer

a4

Send large sized files
1o clients securely
and easlly.

Quick Links

URL
TRCExtraNET
TRC Search
HR Service Desk
Performance Development
TRC External Website
TRC Training Acade
TRCResume Database
TRC Job Opportunities
Intune Device Ma
Health & Safety
WGConnect Links

4

Office 365 ‘ SharePoint

@ httpsy//trecompanies.sharepoint.com

3 SHARE

Yy FoLOW

Search. Pl

Safety & Quality  Po

<>n

MNotebooks - OneDrive x +

c @ https://trccompanies-my.sharepoint.com/personal/jluttrell_trcsolutions_com/_layouts/15/onedrive.asp... ¥

+ New ~ T Upload v & Share @ Copylink | Download o Flow v £3 Sync

1 - Conceptual Diagrams -

OneNote 2016

[ Name Insert  Draw  History  Review  View

To Do

Tag

. . ) To Do (Ctri+1)
Calibri MY Heading 1
ﬂ John @ Work o [D N Important (Ctrl+2)
a —
€ % Formatpainter B T U e - WL =- Heading 2 2 Question (Ctri+3)
@  TeamsMotebook(sh Clipboard] Basic Text Styles Tags
{13 Understanding Prints v [Fieaming pian ) fCourselintra™ | 1 - Conceptual Diagrams |\ /2~ Elementary Diagrams

What are Relay One Line Diagrams?

Luttrell, John

sq > RN
=
Find Outlook Email Meeting
Tags Tasksw Page Details -
Email  Meetings

CTRC

* Relay One Line diagrams j PR 3
provide an overview of the

entire Protection and Controls
system.

* Relay One Lines are extremely
important documents.

* Used for system studies,
planning, maintenance,

operations, and estimating - in
addition to Protection and
Controls design.

* Relay One Lines are also called:
— Application Diagrams
— Relay and Metering Diagrams
— Single Line Diagrams
— Station One Lines

Search (Ctrl+E)

7

JoRd

(+) Add Page

1 - Concep
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Knowledge Checks and Assessments

L KnOWIedge ChECkS are |nC| Uded |n eaCh mOd u Ie to hel p you ga uge Select the best answer: The 17000.01 - Commissioning Procedures
is the high-level and backbone document that defines

yO ur un d e rSta n d | ng T&C process and procedures which include?
— Individual and group exercises and questions o T e e e e

process and workflow requirements.

* On tablet, paper, or interactive using Surface hub Gonaral reuiromnts of the Lo C
* Friendly competition

commissioning process and w Site Commissioning Binder

Specific requirements of the custo Site Commissioning Binder
and Cq

— Trigger discussion ke indes covepe

» . . O T
Specific requirements of TRC Testi O Prepared Far

— Not SCO red and the customer d O Prepared By

O Date

Section Tabs

- O Lebeled (e, 01-18) u

Inside the Site Commissioning Binder

*  Rubrics are included for activities

1. Scopeof Wark
O Reviewed, discussed, and understood

— Rubrics identify expectations of quality around a task and defines criteria b T e e
for grading. e
* Anassessment is included at the end the course -
— Course Web-Based Trainings, Rubrics, and Assessments confirm that you so/e2
have successfully completed the goal and learning objectives of the o
course:

* Launched from an email link
* Questions are knowledge- and skills-based
* Scored questions — 80% score or bettertopass | ' o —_——

* For performance-based assessments, you’ll be observed and graded by the
instructor. 20



Module One

Intro to Site Commissioning Documentation

*y

21




Module One - Intro to Site Commissioning Documentation

Learning Objectives
At the end of this module participants will be able to:

d Describe the Site Commissioning documentation and online locations
 Describe the Commissioning Services Workflow Process

— Off Site Pre-Commissioning
* On Site Pre-Commissioning and Commissioning
* Site Assessment and Pre-Commissioning

— Commissioning
— Post-Commissioning

lllll
LLLLL

lllll

eeeee

22



ProjectWise Cheat Sheet




Process Excellence (17k) 17000 Webinars

How many participants completed
the four Process Excellence
webinars?

This next section of the course
specifically covers:

e ProjectWise Overview by Jason
Poissonnier

* Part1- ProjectWise
Cheatsheet and Folder
Structure

* Part 2 —ProjectWise
Commissioning Manual Folder /
17000 Documents

* Part 3 — Testing and
Commissioning Quality Control
Audits Program

ProjectWise

Resources

QTRC

Results you can rely on

Creating

Project P

Menu

Part 3 - Testing and Commissioning Quality Control Auditing Program

T&C Auditing — FYTD Summary Chart

FISCAL YEAR TO DATE - % COMMISSIONING AUDITS WITH
OCCURRENCE (BY QUESTION)

(omwe)

Dashboa

summan
Audit PDS
Audit Trat

Summary

Part 2 - ProjectWise Commissioning Manual Folder / 17000 Documents

PE 17k Webinar Part Ii

Index & ProjectWise

QA/QC Forms & Workflow

Site Risk Assessment & Workflow

Isolation Verification

T&C Guidelines

Resources

Equip
Test C

Rl Part 1 - ProjectWise Cheatsheet and Folder Structure

PreEnd ¥ PEWebinai

Site Cof
Project
Microj

Daily P
Safe C:
Daily

Incider

Summ

Process Excellence 17000 (17k) W...
Inroducton Process Excellence 17000 (17k) Webinar
Testing & Commissioning

Address List

Chest Sheet [
Client Specific

Modules
* Part 1 = ProjectWise Cheatsheet and Folder Structure
= Approximately 30 minutes to complete
* Part 2 — ProjectWise Commissioning Manual Folder / 17000 Documents
* Part 3 — Testing and Commissioning Quality Control Auditing Program

Commissioning Manual
Contact List

Go-8y Documents
Incident Reports
Industry Standards
PPE

A/QC
e Knowledge Check
Reference Library . .
Relays & IEDs * Set of questions based on the webinar content
safety * Read each question and review all possible answers before answering
Test Documents R
Test Equipment the question.
Training * Take your time and don’t rush.
Summary and Quiz
Resources
* FAQ

* ProjectWise

Resources

e
N7

9 | ¢ PREV NEXT »

7

e

ssessment
Content

24



ProjectWise Cheat Shee

Is our one stop shop document for
key documents we use that are
located within ProjectWise’s
organization structure. Such as:

— Engineering

— Safety

— Project Management

— Quality

— T&C
It includes hyperlinks and brief
statements about the respective
folders and documents.

It will be referred to throughout this
video and will be a useful tool
during your future projects.

TESTING AND COMMIS SIONING SERVICES
PROJECTWISE CHEAT SHEET

CTRC

Results you can rely oo

17000.08 - Regquirements for file storage and crganization in project specific ProjectWise

folders. All projects need to be organized this way.

17000.10 - TRC procedure for microprocessor relay connection, settings implementation,

and testing.
17000.11 - Safety documents - Dail P
17000.01.  See 1700007 “Site O TESTING AND COMMISSIONING SERVICES R
regarding these sheets. Also includ ( I YQ
information on safe catch program) PROJECTWISE CHEAT SHEET "
17000.12 - Daily Commissioning Re]
Ssee:smmﬂ? “Site Commissioning Below are ProjectWise links and descriptions for the TRC Field Services ProjectWise folders.
sheets.

. THESE FOLDERS ARE UPDATED OFTEN SO DO NOT COFPY OUT THE DOCUMENTS AND
17000.13 - Weekly Commissicning R KEEP THEM LOCAL. THESE FOLDERS SHOULD BE MONITORED BY THE EMPLOYEE TO
Sﬁee:;m[m? Site Commissioning ENSURE THE LATEST INFORMATION IS USED FOR PROJECTS.
Sheels. X Tesling & Commissioning — Our folder for one stop shopping. Compiled for easy efficient access
17000.14 - Incident report procedure, and reference for T&C employees.
17000.15 - Procedure for field chang Within this folder is:

Contact List — Contains contact list for
specific contact lists which are required f

Go-By D ments — Technical go-bys fd
bys are compiled from past projects, etc,
be used as fechnical references, and tH

latest T&C standards. Client 5

Subfolders include:
Blank Template for All Documents

ress Lists — CMP, PSNH, PSE&G address lists. If you have more, let us know, we'll add

- OLD - Old data, just for record. Most likely you will not need anything in here
— This document.

— Standards, docs, etc, that are for specific clienis. Many clients have their

own procedures, processes, and reguired documentation with regard to
testing/commissioning.

Commissioning _Manual — This is the TRC commissioning procedures manual and all
Commissioning Report — Exampl associated appendices. Mote that there is a new version of many of the documents, so
arrange report, take a look at 17000. please be sure to use the latest information. The folder contains “sets” (which are like links)
Health & Safety Plan — Example HA| 1o the actual documents, which reside in other sections of PW. The sets are compiled here

O&E Plan — Example O&E Flans, af]
plans are for identifying steps to take|
include a place to capture energizatio|

Resource Matrix — Example mati
necessary to do so.

Safety Tailboard — Link to the TRC g

Sequence Plan — Example sequend
be sequenced and detailed beyond
intricate outage or installation plannin|

Site Binders — Requirements for site]
templates for binder cover and divid
and must be maintained onsite at all

Cheat Sheet Pal

for easy access for all and to avoid having documents in mulfiple locations. Includes:

17000.01 - Main commissioning procedures document with general requirements,
commissioning workflow requirements, documentation requirements, and overall roles
and responsibilities.

17000.02 - QAMQC process and forms, as identified in 17000.01. These are the risk
forms required for use by T&C employees for all projects. These include the TRC T&C
work flow diagram, risk assessment forms, daily work plans, izolation forms, and the audit
checklist. More information can be found with regard to the specific forms in 17000.07_

17000.03 - Testing and Commissioning Guidelines — TRC specific guidelines for
equipment testing and commissioning

17000.04 - Equipment Data Sheets — forms required to capiure nameplate information
and various test results, as identified in 17000.01. See 17000.07 “Site Commissioning
Binders” for additional information regarding these sheeis

17000.05 - Test Ceriification Sheets — checklists required to cerfify testing and
commissioning activities, as identified in 17000.01. See 17000.07 “Site Commissioning
Binders™ for additional information regarding these sheets.

17000.06 - Pre-Energization Walkdown Documents — o be used prior to energization of
equipment, as identified in 17000.01. See 17000.07 “Site Commissioning Binders™ for
additional information regarding these sheets.

17000.07 - Requi ts for site ioning and equip t binders. Site binders
are required for ALL projects and must be maintained onsite at all times

Cheat Sheet Page 1 of 3 October 2018
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Testing & Commissioning Folder = o s epor vsmouces

=l TRC (EMPLOYEES\BMoores)
-0 Documents
- 1 - Operations

&-L0 Administrative

* |s our one stop shop folder that - Automation
leads to all of the files you will need T s
-l
1 &L= DEG Operations
to complete your Testing and __LL: DE Thond Parey Attachments
Commissioning processes and ¢l HlectricalEngineesing
E'L-— [ perations
prOCEdures. --1_,_ Construction Management
"L- Management
* Site Commissioning Documentation S =g 2 Commesmonmg
L-- Fess LISCE
— Go-By Documents f-L Archive - OLD
el Cheat Sheet
— 17000 Documents --1_, Client Specific /
. o -2 Commissioning Manual
— Participants are expected to read these I Contact List .
documents as they will be assessed on A Go by Documen | Ao
purpose and contents therein. &= Industry Standards
L, Misc .
m-{ PPE
--1__._ QA/QC

-, Reference Library
-2 Relay & IEDs
- Safety

1__,_ Schedule

--L, Test Documents

#-{0 Test Equipment
-2 Training
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Address List Folder

Utility addresses (e.g., CMP,
PSNH, PSE&G). If you have more
or updated addresses, let us
know and we will add them.

=

Mo Address Lists

[F- [

[

Archive - QLD

Contact LI
Go-By Docurhents
Incident Reports
Industry Standards
Misc

PPE

QA/QC

Reference Library
Relay & IEDs
Safety

Schedule

Test Documents
Test Equipment

Training

Mame

WAEF‘ Station Location Coordinates.xlsx

% | CMP RDE Updates - Augusta Fairfield.kmz
% | CMP RDE Updates - Lewiston.kmz

% | CMP RDE Updates - Portland Biddeford.kmz
% | CMP Substations.kmz

‘t}@(ﬁup}r of 9115ubstation Address LIST_CMP xls
/@ First Energy All Substations Locations.xls
w First Energy Substations Locations. pdf
@FF‘L - Station Addresses GPS Coordinates.xls
%/ 2| NVSEG SubAddress.xls

R | NVSEG Subs.kmz

I PSE&G Substation Directory.pdf
WPSNH - DIRECTIONS to 55 & GPS_071614.xls
w RGE Stations with Towns,pdf

% | Rochester Subs.kmz
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pw://apppw1.employees.root.local:pw1/Documents/1%20-%20Operations/Field%20Services/Address%20Lists/

Client Specific Folder

Standards and documents that are
for specific clients.

Many clients have their own
procedures, processes, and
required documentation with
regard to testing/commissioning.

=1+ Field Operations

1.- Construction Management
L- Management

ElL- Testing & Commissioning
- Address Lists
o Archiee=TILD
=" Cheat Sheet

-1 Client Specific
x-L_ CommissioningMJanual
' Contact List

1__ Go-By Documents

4 Ingident Reports
1.- Industry Standards
1.- Misc

- PPE

w07 QA/QC

1_, Reference Libra
- Relay & IEDs
{7 Safety

1_, Schedule

1_, Test Documents
"1.; Test Equipment
1.- Training

=4 Testing & Commissicning
-4 Address Lists

-4 Archive - OLD

-y Cheat Sheet

. Client Specific

G- AEP

- AEP Admin

A ATC

#- Avangrid

(|

- ComEd

. Duke Carolina
- Duke Flonda
-~y Eversource (D)
-y Ewersource (T)
#-_ Exelon

-\ First Energy (FE)
o IUSA-CMP
4" NGRID

- PSE&G

47 SCE

4" VELCO

=1....I51

28



Contact List Folder

* Contains contact list for & Field Operations
- ST - #-{Z" Construction M t
Testing & Commissioning t Vansgement _
employeeS. E‘L— Testing & Commissioning Mame
e Al tai Go-Bv f DLL: irdcdhriij-l_gf QQ:t~|,@l:'n:|j'a':t Specific Contact List (go-by).xls
S0rEOIEls = e me ol " Cheat Sheéet 1L TRC Testing & Commissioning Contact List.xls
project specific contact lists -7 Clieft Specific e —
q g . + Commissioning
which are required for site fi——
b|nders_ FN. Go-By Documen

el ident Reports
F-42" Indu Standards
{7 Misc

iy PPE

- GAQC

i Reference Library
H-4_ Relay & IEDs

H-n Safety

- Schedule

oy O o RO o R ey O |

H-_ Test Documents

(|

i Test Equipment
-4 Training

(|
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pw://apppw1.employees.root.local:pw1/Documents/1%20-%20Operations/Field%20Services/Contact%20List/

Go-By Documents Folder

* Includes project
examples as references
to ensure we remain
consistent throughout
T&C documentation
process.

* Use the go-by
documents as examples
and format them to the
latest Testing and
Commissioning
standards.

F-{°" Field Operations
1_. Construction Managemgfit
"L; Management
BL. Testing & Com
_ Address Lj

Cormmissiening Manual
Contact List
Go-By Documents

e N
B 7 e

Incident Reports

EHAL In Standards
-4 Misc

- PPE

H-LC QASGC

[-= Reference Library
- Relay & [EDs
E-{T7 Safety

-4 Schedule

[-{_" Test Documents
- Test Equipment
-4 Training

#

YT

¢

-4~ Go-By Documents

Blank Template for All Documents

Commissioning Report

Example PW Project Folder Structure

Health & Safety Plan
O&E Plan

Resource Matrix
Safety Tailboard
Sequence Plan

Site Binders

Testing and Commissioning Plan (Must Include Matrix)

5264 TN

sz

[

TRC LAKEWOOD §/5 TESTING & COMMISSIONING

[

PLAN & RESPONSIBILITY MATRIX ™
B3 868
[
Point-to-point 3 30
HV 1USA Test Wiring Functional Relay | Relay Test Automation LIS
List Testing | Certification Sheets ificati Circuit Checks | Testing Plans Supervisi e
115k Section 264 r =
264-2 M.0. Line Switch TRC 1000-E1-502_SW_1 TRC TRC — — TRC
264-2G Ground Switch TRC 1000-E1-502_SW_L TRC TRC — — TRC L .
Line CCVTs (3) TRC 1000-E1-502_IT_1 TRC TRC — — TRC
56KV Surge Arrestors (3) TRC 10D0-E1-502_0A_2 N/A N/A — — TRC
11KA-K264/T1 SELAS1 — 1000-E1-504_SP_2 TRC TRC TRC TRC TRC Ll
11KA-K264/T2 SEL 451 — 1000-E1-504 SP_2 TRC TRC TRC TRC TRC
21LA-5264 SEL 421 — 1000-E1-504_SP_2 TRC TRC TRC TRC TRC " sy
2118-5264 GE D60 — 1000-E1-504_SP_2 TRC TRC TRC TRC TRC razia
Control Cabinet AGA7,B16 — 1000-E1-504_5P_1 TRC TRC — — TRC m
115kV Section 241 R
241-5 M.O. Line Switch TRC 1000-E1-502_SW_1 TRC TRC — — TRC
241-5G Ground Switch TRC 1000-E1-502_SW_1 TRC TRC — — TRC
Line CCVTs (3) TRC 1000-E1-502_IT_1 TRC TRC — — TRC K31
96KV Surge Arrestors (3) TRC 1000-£1-502_0A_2 N/A /A — — TRC
11KA-K241/T1 SEL 451 — 1000-E1-504_5P_2 TRC TRC TRC TRC TRC N
11KA-K241/T2 SEL 451 — 1000-E1-504_5P_2 TRC TRC TRC TRC TRC
Z1LA-5241 SEL 421 — 1000-E1-504_5P_2 TRC TRC TRC TRC TRC -
2118-5241 GE D6D — 1000-E1-504_5P_2 TRC TRC TRC TRC TRC =
Conrol Cabinet AEA7,B16 — 1000-E1-504_5P_1 TRC TRC — — TRC
115KV Bus #1
Bus CCVT 3) TRC 1000-E1-502_IT_1 TRC TRC — — TRC
VT1 M.O. Disc_Switch TRC 1000-E1-502_SW_L TRC TRC — — TRC
Buswork TRC 10D0-E1-502_0A_3 N/A /A — — TRC
MS51 .0 Disc. Switch TRC 1000-E1-502_SW_1 TRC TRC — — TRC

Pagelof2

2015-06-05)

BECTION 241, T1, AND C1 LOAD CHECKS

| e—— 5

Sa4iFELA S14L2ALE

EF T

DATE 05/13/2015

COTRC
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The%20Go-By%20Documents%20folder%20is%20located%20%20pw:/apppw1.employees.root.local:pw1/Documents/1%20-%20Operations/Field%20Services/Go-By%20Documents/

ProjectWise Cheat Sheet Folder

This is the location where
you can export the cheat
sheet incase you need
another one.

E]- ]

=-{=" Field Operations

L- Construction Management
#-L0 Management

ElL- Testing & Commissionin

Address Li
Chive - QLD

-4 Cheat Sheet

{ oy (R ey R oy O oy O e |

H--
L
L
L
gt
4L
4L
4L
4L
L
L

L

Client Specific
missicning Manual

Contachhist

Go-By Decu ts

Incident Reports

Industry Standards

Misc

FPE

QA/QC

Reference Library

Felay & [EDs

Safety

Schedule

Test Documents

Test Equipment

Training

Marne

R | TRC Services PW Cheat Sheet
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pw://apppw1.employees.root.local:pw1/Documents/1%20-%20Operations/Field%20Services/Cheat%20Sheet/

Incident Report Folder

The purpose of the incident report
is to document the exact details of
the occurrence while they are fresh
in the minds of those who
witnessed the event.

This information may be useful in
the future when dealing with
liability issues stemming from the
incident.

Includes good lessons learned
information.

Y
EI"'L—-—
Y
H
H -

=-{_" Field Operations
"L.- Construction Managerhent
"L.- Management
ElLJ- Testing & Commissioning

Address Ligts

Archives OLD
CheaglSheet

Cljént Specific
ommissioning Manual
Contact List

Go-By Documents

ffi_ff

Incident Reports

ey Oy Ry Y oy OO |

[ |

H
H 1
H 1
H 1
H 1

=1

EI"L—-—

Industry Standards
Misc

aA)
Referende Library
Felay & |EDY
Safety

Schedule

Test Documents
Test Equipment
Training

Mame

%U 17000.14 - Incident Report Procedure

mACE 5TA 21 Kincaid 345k BT5-7 Inadvertent Operation CR 01183655 Inves;
<b~|@}5«EF' Fostoria Central Incident Report - Final.doc

<tﬁ|@ﬂrﬂer&n Mount Yernon 11th Street Incident Report Final (Internal).dec
<tb~|@ﬁ'm: Jefferson Incident Report.docx

WATC Jefferson Open CT Incident Report Rev 1.doc

<tb~|@ﬁ'm: Jefferson Relay Testing Lessons Learned.doc

<b-|E]EHE Orringten Incident.doc

<tb-|@£f‘w1|:' RDE Upgrade Incident Report - Revised 03-21-2013.dec
<b-|E]CMF' Scada Selutions Upgrade - Oakland 55 Incident Report.doc
%[ CMP Union St Incident.doc

<b-|@kfu:ur‘r1Eu:| Sta-21 Kincaid BT53-7 Trip Final.doc

<tb~|@[u:umEu:| T5570 Bradley CB102 Misoperation Final.doc

<b-|@kfu:ur‘r1Eu:| T5570 Bradley TR72 Incident Report.doc

<tb.|EDuh:va Merth Lengwood Incident Report .doc

WDUL‘:E COconee 523KV Switching Yard Misoperation Final.doc
<ﬁ~|@E\.rv.=_r5,u:|urr:va Berlin 64 substation- Incident 3-15-2017 Rev 1.doc
<b-|@E*.rv.=.r5.u:|urr:va Breckwood 204 Incident Report - Final 11-3-2017.deoc
<t&|§]E\.rv.=_r5,u:|urr:va Cos Cob Incident 4-30-2017.doc

w Eversource Rimmeon Incident Report.pdf

<t&|§]E\.rv.=_r5,u:|urr:va Scobie 115 Incident Report 1-3-17.dec

<b-|@E*.rv.=.r5.u:|urr:va Tunnel 125 Incident Report - Final.doc

<t>|E]Fir:~t Energy Middletown Incident Report 11-10-2017.doc

m@ Incident_Report_Monroe_69kV_12082017_DC_Short_ArcFlash_Rev3.doc
WLGE Cane Run Incident Report.docx

w Morth Augusta 55 - 27206 & KT2L Incident Report.pdf

<t&[i—illillr:uan Circuit CT Lesson Learned.pptx

OB RGE Station 69 Incident.pdf

L mrln e cau

Qo oaciayn 4 T 1 il P | == |
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Industry Standards Folder

e A set of criteria within an

=-{_" Field Operations

IndUStry relat|ng to the "L- Construction Management
- - &[0 Management
standard functioning and &0 Testing & Commissioning
carrying out of operations. i Address Lists
- Archive - OLD
* In other words it is the - Chestsheet =47 Industry Standards
[H-" Chent Specific :
generally accepted 517 Commissioning Man ; et 22;2/‘
. - Contact List "
requirements followed by B GoByEaments 0 ICEA
the members of an industry. - Incident Reports »r
(-2 Industry Standards S = ¢y S IEEE
* Includes latest industry T-Misc (=" NEMA
E...
standards for reference. & &7 NETA
- Reference Library ” NFPA
@[ Relay & IEDs _—
- Safety
ey Schedule
[+ Test Documents
[-_ Test Equipment
-4 Training




Personal Protective Equipment (PPE) Folder

* Personal protective
equipment may include items
such as gloves, safety glasses
and shoes, earplugs or muffs,
hard hats, respirators, or
coveralls, vests and full body
suits.

* Ordering information and
catalog for Flame Resistant
clothing, Red Wing Boots,
and other PPE and safety
supplies.

=1+ Field Operations

L- Construction Management
{2 Management

ElL- Testing & Commissioning
- Address Lists

F-4=" Archive - OLD

- Cheat Sheet

H-{=" Client Specific

F Commissiaoning Manual
- Contact List

F-_ Go-By Documents

-1 Incident Reports

F-4- Indust ards

ISC

w-{ PPE
P QA/QC
[+ Refe Library
E
E

+-._ Relay & IEDs
+-L . Safety

-4 Schedule
#-i_ Test Documents
#-4=" Test Equipment
#-_ Training

=Rt

PPE
i AirGas Safety Supplies
i Amanl

[’ Red Wing Shoes Agreement

. {_ Tyndale - FR

34




QA/QC Folder

* Audits organized by regions.

* C(Client presentations on audit
findings.

=-_ " Field Operaticns

-

R
B

B

L; Construction Management
- Management
-, Testing & Commissioning

Address Lists
Archive - QLD

Cheat Sheet

Client Specific
Commissicning Manual
Contact List

T Referencm'ry\
AL 2 lEDs

~ Test Equipment

Schedule
Test Docurments

=7 QA/QC

lil“L; Audits

5 L_, Mid Atlantic Region
I’ Mid West Region
-4 Northeast Region
-4 Southeast Region

- .|’ West Region
- Client Presentations

_ Training
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Reference Library Folder

Library of reference
information such as relay and
equipment IDs, catalogs.

Note that most of these items
may not be up to date.

Please feel free to contribute
to this library.

=1+ Field Operations
L- Construction Management
{2 Management

ElL- Testing & Commissioning
- Address Lists

B

s
m-o
-
-
L

Archive - QLD
Cheat Sheet

Client Specific
Commissicnpfg Manual
Contact L
Go-By [Mocuments

ustry Standards
isc

FPE

0A/DC

Reference Library

Relay & [EDs

Test Equipmen
Training

.d

rr(rvr'.rrvvrrr‘rrr(‘v\r.r(rvrrrrrr(ﬂ

Reference Library
3COM Courier
ABB

Acopian
Agastat

Allen Bradley
Ametek

Arbiter

ASEA

Aux relays
Basler

BBC

Beckwith
Bitronics
Brother

Cable
Capacitors

CD Battery
Circuits
Commissioning Misc
Communications
Cooper

Cooper Form 6
Cutler Hammer
Doble

Dymec
Electroswitch
Engineering Misc
Ferroresonance
GE

GE 2
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Relays & IEDs Folder

Information and procedures

regarding connections, software,
and testing of relays. Refer to
17000.10 for additional information
on microprocessor relay
connections

Subfolders include:

Connection and Setting Procedures:
Links to connection procedures for
many different specific relays as
identified in 17000.10.

Software: Relay/vendor specific
software. Note that there may be
newer versions of software.

Test Database: Relay specific database
of past test plans for reference. Please
feel free to add to this.

=-{_" Field Operations

1__ Construction Management
1_, Management

E|1_, Testing & Commissioning
-~ Address Lists
4" Archive - OLD
-1 Cheat Sheet
-1 Client Specifi
-2 Commissioping Manual
-y Contact Li
.= Go-By Pocuments
-~ Incigént Reports
Ingfustry Standards
isC

/ PPE

~Qa/Qc

{_ Reference Libr

[’ Relay & IEDs |

' Safety

chedule

Tex Documents
[ Test Equipment
-4 Training

-4~ Relay & IEDs
.4 Corgection and Setting Procedures
54" Software
: ABB

Areva

Basler

Beckwith

Cooper

GE

HyperTerminal
Qualitrol

RFL

SEL

Windows XP Emulator
ZIV

est Database

ABB

First Energy - Generic Package
GE - Protection Suite
GE - ProTest

RFL

SEL Protection Suite
SEL Protest

M chcdclciciadadadadcdad:

SASASASAGAGA:
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Safety Folder

* Library of reference
information such as PPE,
hand tools, and
construction related
content.

e Note that most of these
items may not be up to
date.

 Please feel free to

contribute to this library.

=1+ Field Operations

1..- Construction Management
1..- Management

Elt.. Testing & Commissioning
- Address Lists

o Archive - OLD

-1 Cheat Sheet

- Client Specific

#-{_" Commissioning Magfual
- Contact List

[+ Go-By Docurnénts
-4 Incident Reforts

- Industrg/Atandards
- Misc

- PP

e AQAQC

- Reference Libra

(-{_" Relay & |
L Safety
== Schedule

- Test ents

[+ Test Equipment
- Training

= JL; Safety

=1 L,' Safety Tool Box Talks

(SR SFaREpaR paR e

A Draft Policy Statement Tool Box Safety
A Draft Suggested Schedule Tool Box Talks
Behavoiral

Construction Related

Cranes Lifts and Ladders

Electrical

Fire Safety

General Topics

Health and Disease

PPE and Hand Tools

TOP TEN TOPICS

Welding and Cutting
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Test Documents Folder

=-_ " Field Operaticns

° LlnkS to ItemS found |n 17000.03, 1_, Construction Management
#-L0 Management
17000.04 and 17000.05. 5[ Testing & Commissioning
. . . Address Lists
 They are included here for quick 4 Archive - OLD
reference. AL Cheat Sheet
{7 Client Specific
* Also includes some miscellaneous -7 Commissioning Manual
i Contact List
test procedures. .= Go-By Documents

4 Incident Reports
&L Industry Standards

- Misc

--L-j ngrq.: --4." Test Documents

H M : : : :

oAl i Equipment Data Sheets
-0 Relay . :

e 4. Misc. Test Procedures
Schedule : e y

(= Test Documents i Test Certification Sheets
& uiprment ; 3 .

- Training - iy Testing Guidelines
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Test Equipment Folder

* Includes the TRC equipment
tracking spreadsheet.

 Thisis alog to be used by
the employees to sign-out
and
sign-in equipment as it is
taken from inventory.

e Alsoincludes a list of the
employee assigned
equipment and calibration
dates.

* List of TRC owned Test
Equipment:
— Calc Sheets
— Manuals
— Software

=-_ " Field Operaticns
#-L0 Management

. Address Lists
m-{Z7 Archive - OLD
[ Cheat Sheet

{7 Client Specific

el 0 Contact Li

L- Go-By Dofuments

4 IncidenyReports
@ Standards
&l
--L;

eference Library
Relay & [EDs
Safety

Schedule

L- Test Documents
[: Test Equipment

#-{7" Construction Management

-0 Testing & Commissionin

#-+- Commissiong Manual

H

chekelahchchehehchch hchchchchchod hehchchchekallohohchchchal dahzd:

o R o R ey B

&

Test Equipment

1 Phase Transformer TTR
3 Phase Transformer TTR
10 Amp Ductor

200 amp Ductor

AC-DC Power Supply

AC Voltmeter

Analog Multimeter
Battery Capacity Tester
Bluetooth Serial Adapter
Breaker Motion Analyzer
Breaker Simulator
Buzzers

Calibrator

Cameras

Carrier Equipment
Carrier Equipment Bags
Clamp-0On Meter
Communication Test Set
CT Test Set

DC High Pot, 15kV

DC High Pot, 75kV

DC Power Supply

Digital Hydrometer
Digital Multimeters

Dry Well RTD Calibrator
Frequency Selective Voltmeter
Function Generator
Fused Jumpers

Gas Dew Point Meter
Ground Tester
Impedance Magnitude Meter
Infrared Thermometer
Isolation Kits

LCR Meter

_Rental & Support Company Contact Info

aaaaa

|||||

|||||

1351

cccccc

..........

nnnnnnnnn

nnnnn

sssss

..........
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Training Folder

* Includes information from
past training seminars, in-
house TRC protection and
control training modules, and
additional training documents
from our Lancaster office.

 There are also several training
modules within the TRC
Training Academy.

e This folder will be for items
that are not in Power
Academy.

* |nthe future, the folder will
be updated/revised.

=14 Field Operations
L- Construction Management
L- Management
E|1_, Testing & Commissicning
1.- Address Lists
{7 Archive - OLD
[’ Cheat Sheet
{7 Client Specific
1___ Commissicning Manual
1___ Contact List
1___ Go-By Documents
1___ Incident Reports
1___ Industry Standards
[ Misc
m-{ PPE
m-{7 QA/QC
1_, Referencg Library
R
@i

Test Documents
/" Test Equipm
l{'___ Training L

-}-{7 Training

shAsAsAsdsAsAsdshcAsAsdsAsA:

I .

e

2016 UMaine IEC 61850 Presentation
CIP-NERC

ComEd

Doble

Field Services Training Presentations 8 Matrix
First Aid & CPR

OJT Logs

OSHA 10-hour training cards 2015-07-28
Powerline Carrier

Protection & Controls

SEL 61850 Class

SEL Prot401 Course

SEL Transformer Protection Seminar

SELU

Training Documents - From TRC Lancaster PA
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What document includes links and descriptions to key

TRC Field Services folders and documents?

TRC Testing and
Commissioning Contact List

Testing and Commissioning
Plan & Responsibility Matrix

T&C Services ProjectWise
Cheat Sheet

Index - TRC, |IEEE, ICEA, NEMA,
NFPA Standards Document

oll Everywhere 42



What ProjectWise folder leads to the TRC equipment tracking

spreadsheet, which is used by employees to sign-out

and sign-in equipment as it is taken from inventory.

Relays & IEDs Folder

Industry Standards
Folder

Test Equipment Folder
Go-By Documents Folder

Contact List Folder

oll Everywhere 43



What ProjectWise folder leads to ALL of the files you will need

to complete your T&C processes and procedures?

Client Specific Folder

Go-By Documents
Folder

Safety Folder

Field Services Folder

Training Folder

oll Everywhere a4




The ProjectWise Safety folder is the location for

Safety Tool Box Talks for all of the following EXCEPT?

Cranes Lifts and
Ladders

Historical
Incident Reports

Fire Safety

PPE and Hand
Tools

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app .. 45



Field Services

Commissioning Manual Folder




Process Excellence (17k) 17000 Webinars

This next section of the course
specifically covers:

* ProjectWise Overview by
Jason Poissonnier

* Part1l- ProjectWise
Cheatsheet and Folder
Structure

* Part 2 - ProjectWise
Commissioning Manual
Folder / 17000 Documents

* Part 3 —Testing and
Commissioning Quality
Control Audits Program

by

Menu

PE 17k Webinar Part Il

Index & ProjectWise

QA/QC Forms & Workflow
Site Risk Assessment & Workflow

Isolation Verification

T&C Guidelines

Equipment Data Sheets
Test Certification Sheets
Pre-Energization Walkdown
Site Commissioning Binders
ProjectWise Filing Structure
Microprocessor Relays
Daily Pre-Job Safety Briefing
Safe Catch Report

Daily & Weekly Comm. Reports
Incident Reports

Summary and Quiz

Part 2 - ProjectWise Commissioning Manual Folder / 17000 Documents

Process Excellence (17k) Webinar

Fower
7

ProjectWise Commissioning Manual Folder / 17000 Documents

with Brian Moores

S——— | | ||

Cly
“

S = g P = i
Amlmn.—umr-'llmll—ll'r-' I1>Y<ll.I

%)

Resources

NEXT »

47 @0



17000 — Index of Documents

« The T&C index is a reference that
identifies all of the documents
used in the testing and
commissioning procedures.

* The index defines the documents
by:
— TRC Document #
— Document Name

Energy 17000.01
@TRC Testing and Commissioning Services Page 28 of 29
ikl Commissioning Procedures Re\;ftngrrl\_lgﬂu-sel\dgj:ﬂim 7
7000.06E WD-04 Motol
7000.06F | WD-05 Circu ) Energy ) 17000.01
[ 17000.06G WD-06 Cou; @TRC Testing and Commissioning Services Page 27 of 28
7000.06H WD-07 Vo i o Revision 01 = May 2017
17000.061 WD-08 Cur Commissioning Procedures Internal Use Cnly
17000.06J WD-08 Caj T
17000.06 | WD-10 Surg 17000.04DD | DS-30 Automatic Transh Energy 17000.01
17000.06L WD-11 Busw 17000.04EE DS-31 Communication D Testing and Commissioning Services Page 26 of 29
| 17000.06M | WD-12 Line 17000.04FF | DS-32 Switchgear Revision 01 — May 2017
7000.06N WD-13 Wave 17000.05 est Certification Sheets Commissioning Procedures Internal Use O):“
7000.060 | WD-14 Prim 000,058 01 y
7000.06P | WD-15 AC. 7000.058 o
[__17000.06@ | WD-16 Rela —7o00.05¢ o 40  ADDITIONAL DOCUMENTS AND PROCEDURES
17000.07 Site Commi [ 17000.050 C-L Please reference the following list of documents used in the testing and commissioning
17000.08 P 7000.05E Gl process as identified in this document.
17000.09 7000.05F L
17000.10 7000.05G L TRC =
7000_10A 7000051 o DOCUMENT # DOCUMENT NAME
| 17000.108 17000.051 C-09 Loadbreak Switch 17000.01 | Commissioning Procedures
7000.10C 17000.05J C-10 Coupling Capacit 17000.02 QAIQC Forms
7000.10D 17000.05K C-11 Potential Trans‘fog 17000.02A Commissioning Flow Diagram
7000.10E 17000.05L C-12 Current Transfon 17000.02B Site Risk Assessment Form
7000.10F | 17000.05M C-13 Grounding 17000.02C Daily Commissioning Work Plan Form
| 17000.10G 7000.05N C-14 Capacitor Bank [ 17000.02D | Isolation Verification Form
7000.10H 7000.050 C-15 Recloser and Gon| 17000.02E Ci issioning Audit Form
17000.101 7000.05P C-16 Surge Armrester 17000.02F Safety Audit Form
17000.104 7000.05Q C-17 Regulator 17000.03 Testing & Commissioning Guidelines
| 17000.10Kk | [ 17000.05R C-18 Carrier 17000.04 Equipment Data Sheets
17000101 7000.055 C-19 Control & Relay P 17000.04A DS-01 Power Transformer
| 17000.10M | | 17000.05T C-20 SCADA RTU [ 17000.04B DS-02 Gas Circuit Breaker
7000.10M 7000.05U C-21 Tone 7000.04C D5-03 Qil Circuit Breaker
| 17000.100 7000.05V C-22 Events/Fault R [ 17000.04D DS-04 Air Circuit Breaker
17000.11 7000.05W C-23 Battery 7000.04E DS-05 Vacuum Circuit Breaker
17000.11A 7000.05X T000.04F D5-06 Airbreak Switch
17000.11B 7000.05Y T000.04G DS-07 Motor Operated Airbreak Switch
17000.12 7000.05Z2 17000.04H DS-08 Group Operated Airbreak Switch
17000.124 17000.05A4 17000.041 D5-09 Hookswitch Disconnect Switch
1700013 17000.05BB C-28 Protective Relay 17000.04J DS-10 Circuit Switcher
17000.13A 17000.05CC (C-29 Pilot Scheme 17000.04K DS-11 Load Break Switch
17000.14 17000.0500 C-30 Reclosing 17000.04L DS-12 Metor Operated Load Break Switch
17000.05EE 'C-31 Cables 17000.04M DS-13 CCVT
17000.15 17000.05FF C-32 Outdoor Bus Stru 17000.04N DS-14 Potential Transformer
17000.154 17000.05GG C- 7000.040 DS-15 Current Transformer
17000.158 17000.05HH C-34 Energization and 7000.04P DS-16 Capacitor Bank
1700016 17000.0511 C-35 Automatic Transfi 7000.040 DS-17 Surge Arrester
17000.164A 17000.05JJ C-36 Fire Alarm Syste [ 17000.04R DS-18 Voltage Regulator
17000.05KK 7000.045 D5-19 Carrier
17000.06 7000.04T DS-20 Tone Equipment
T000.064 Wi 17000040 DS-21 B i
| 17000.068 WD-0 17000.04V DS-22 Protective Relay
| 17000.06C WD-02 Circuit Breaker 17000.04W D5S-23 Cablas
7000.06D WD-03 Manual Disconn: [ 17000.04X DS-24 Load Checks
7000.04Y | DS-25 Baitery Load Test
T7000.042 D5-26 Line Tuner
17000.04A4 DS-27 Wave Trap
|__17000.04BB__ | D5-28 AC Disconnect Panel Switch
17000.04CC DS-29 DC Disconnect Panel Switch

48



17000 — Commissioning Manual Folder

* Includes the TRC commissioning
procedures manual and all
associated appendices.

* |ncludes the T&C Document Index

 New versions of many of the (PDF)
documents are uploaded so be sure
to use the latest information.

 The folder contains “sets” or links
to the (MS Word) documents,
which reside elsewhere in
ProjectWise.

9t

-4 Field Operaticns
+1.a- Construction Management
+-—" Management
—-4— Testing & Commissioning

Address Lists
Archive - QLD
Cheat Sheet

i ific

Commissicning Manual[

Contact List
Go-By Documents
Incident Reports
Industry Standards
Misc

FPE

QAT

Reference Library
Relay & [EDs
Safety

Schedule

Test Documents
Test Equipment
Training

-4, Commissioning Manual
' Full PDFs




17000.01 — Commissioning Procedures

High-level and the backbone
document that defines T&C process
and procedures.

Section 2.0

— ldentifies general requirements of the
Lead Commissioning Engineer (LCE)
during the T&C process.

Section 3.0

— Covers more specific commissioning
process and workflow requirements.

Be sure to read this!

1.0

20

INTRODUCTION

This document des/cr:be the responsibilities, pro:
successful testing and commissioning of electric
The Lead Commissicning Engineer (LCE) is res
and execufion of all testing and commissioning g
project functions in accordance with the design i
shall be complated safely and to the required sts
procedures including the contract documents an
testing and commissioning. The Lead Commissi
establish & sound and effective working relations
Construction Manager(s), Owner, Engineer(s),
Every Lead Commissioning Engineer shzll provi
guidance necessary to promote a team environn

TR Testing and Commissioning procedures an
this document. Plaase reference Section £ of thi
TRC Testing and Commissioning procedures an

GENERAL REQUIREMENT S

The following sections identify general requirems
Engineer during the festing and commissioning g
commissioning process and workflow reguireme

21 Safety

Safety is the primary responsibility of eve|
fallow and abide o the procedures set fo
Management System (HSMS). TRC's HS
be found in TRCHet.

The Lead Commissioning Engineer has g
=afety of their staff and the craft workers
accidentslly come in cenfact with =quipm)
Lead Commissioning Engineer Team she
ternporary signage. barrier tape and flagg
personnel respect established test bound
energized test work areas. Safety First!

Another important aspect of safety conce|
axisting insenvice equipment and system|
even within the same control cabinet whe
is vitally important that every member of
with and have sccess to the Site Risk As
Work Plan. These documents detail the g
minimize the potential for unintended ope

E

30

COMMIS SIONING PROCESS, ROLES, AND RESPONSIBILITIES

The principal responsibility of a Lead Commissioning Engineer (LCE) is to ensure that all
testing and commissioning has been =afely and successfully completed for all equipmeant
and systems prior to energization in accordance with the guidelines and procedures. The
Lead Commissioning Engineer takes a leadership rele in the planning and execution of
the entire commissioning process in sccordance with the guidelines and procedures.

A formalized commissioning process shall be utilized to ensure safety and g_high leyel of
consistency and accuracy. Refer to Commissioning Flow Dizgram 17000024 for high-
level overview of the expected process.

31

Off-Site Pre-Commissioning

The off-site pre-commissioning process begins when the final Engineering
Design Package and Project Documents have been released for construction
and use. The Lead Commissioning Engineer utilizes this phase of the project to
become familiarized with the details of the project. identify any potential issues,
and to develop Commissioning and Outage & Energization Plans for submission
ta the owner for review and appraval.

311

312

313

Froject Documents

All project contract documents shall be reviewed for any project specific
responsibilities specified in addition to those mentionad in this document.
A detailed review of the design documents shall be performed to become
familigrized with the owarsll project.

Froject Kickoff Mesating

The Lead Commissioning Engineer shall attend a formal project kickoff
meeting. which is conducted to bring the entire project team together to
review the project scope and schedule. The kickoff mesting will include:

#» Drawing review, discuss sny potenfial issues.

» Constructability review, coordinate construction activities, discuss

any potential issues.
» Materials and any potential delivery issues.
#» Schedule review, mobilization plan, discuss any potentisl issues.

Testing and Commissioning Flan

The Lead Commissicning Engineer is responsible for developing 2
specifie plan identifying the necessary steps to successfully complete the
eonstruction, testing and commissioning as identified in the project
documents, scope of work, and design drawings.

The plan shall be broken down by equipment and/or system and shall
provide a detailed list of testing and commissicning steps and sequences,
while also providing information with regard_fg risks associated with
personnel safety and owner utility system integrity (risk of mis-operation).

' 4

Assessment
Content
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17000.02 - QA/QC Forms

CIRC

SITE RISK ASSESSMENT FORM

* T&C personnel shall utilize the QA/QC ey oT

Rasuite you can reiy on

TRC PROJECT NUMBER ISOLATION VERIFICATION FORM

documents and forms (i.e., 17000.02 A-F e o o —

TRC LEAD COMMISSIONING ENGINEER CUSTOMER LS

.= T 10 Relay Seflings Change

during the T&C process. e [ -
to be mitigated.
° E'Q:'l':_"”;:;%a:m IEE . LT SN SEmE 50/62BF-K123 SEL-3515
These forms and Human Performance Tools
: e e - e
reduce the risks and hazards to personnel T E—— S s v
1 TRIP TC1 K123 Cabinet #1 11570010
a n d e u i m e nt a n d S Ste m m iS_O e r-at i O n 7&2“&:%‘2‘:7"« e e exparience in an in-servioa substation. e TD1-5;/§§5;—K123
f the LCE. Hi ill not be touchi
q p y p o supervision of the & will uching any in-service — cg:;ai:;?m
2 0ouT102 TD1-50/62BF-K123 11570010
- Blade D
 These are required by T&C employees for 1
3 oUT103 TD1-50/62BF-K123 | 11570010
] Blade F

.
— I Qi~dn
a I I p rOJ e Cts * TRC Testing and Commissioning Services Commissioning Flow Diagram @TRC

DAILY COMMISSIONING WORK PLAN FORM

2 OFF SITE PRE-COMMISSIONING
H
DATE IEEFE ] on " ‘OUTAGE AND ENERGIZATION PLAN )
H MicK.oF fovi Developed by Dee orFsiTE
CUSTOMER RILY E PACKAGE MEETING Developer Lead Commissioning Engineer Lead Commissioning Engineer el
PROJECT NAME $ Complete and e Dol e e R
SITE/LOCATION g fleasd ooy e ity Tech,CoordiatorReglon! g Tech, Pl
TRC PROJECT NUMBER ‘; Regional Manager <
8

by:
Client Client |

TRC LEAD COMMISSIONING ENGINEER =N NIe/v/:H]
ADDITIONAL TRC PERSONNEL [Ny SNt NN ey

COMMISSIONING AUDITS

Camplets
Al prints associaled with the day's ackvities have been assembled and | = SIE RSESSMENTIARDERE COSRMESIONNG COMMISIONNG
reviewed with all personnel involved with the testing and RISK ASSESSMENT WEEKLY WORK PLAN DAILY WORK PLAN DAILY WORK PLAN
The craft personnel invalved with the work at the site have been made Develoed by: KICK-OFF Developed by Devel.
aware of the lesting and commissicning activities that will oecur and the X JE1 Ed - Lead Commissioning Engineer MEETING Lead Commi Lead Commissioning Discussion Between:
impact It may have an thelr work andjor sl _ _ s = Reviewed/Approved by:  +—»  TRC > Engineer . Engineer Lead Commissioning
Al personnel involved with the commissioning activities are familiar with X JE1 8 Tech. Coordinator/Regional Mgr. Client Reviewed/Approved by: Reviewed/Approved by: ngineer
the protection and control circuit(s) design intent. 2 Reviewed/Approved by: Contractors Tech. Coordinater/ Tech. Coordinator/ Tech. Coordinator/
Al pieces i Systems involved wi fssioning have been | - =
identified §
“All personnel on site are clear with their roles and responsibiliies in the 1
daily activities? x 1 ) UNACCEPTABLE UNACCEPTABLE
O O o o Al test equipment is on site for daily activities and is properly calibrated. X JE1 &
c O g DEVELOP MITIGATION PLAN
ritica INKIN E
L] HIGH LEVEL DESCRIPTION OF aod 5 Lead Commissioning Enginear iy
EQUIPMENTICIRCUITS TO BE TESTED TESTING/COMMISSI '0 BE ;f Reviewed/Approved by: c?:::;a"a;:m‘
PERFORMED & Tech. Coordinator/Regional Mgr.
‘50/62BF-K123 SEL-3515 Relay, Cabinet #1 Isolate Relay, Perform Settings Changes, Test | 86BF ] PERFORM
at may be some ways our orms e i e | | oo
] ACCORDING TO DAILY Lead Commissioning
'WORK PLAN Engineer and All On Site
Testing and rsonnel
H fl T & C E H ? Commissioning Team
may Intiuence NgiNneers:- e

»
£ ISSUE FIELD MARKUPS TO ENGINEERING
ONCE WORK HAS BEGUN, IF THE ABOVE PLAN NEEDS TO BE MODIFIE i OOMMISSIONING e Lead Commissioning Engineer LESSONS LEARNED REVIEW
WITH THE APPROPRIATE MANAGEMENT AND TEAM PE! [id e e mones tniiresr | | commission
| |l comntonie tronesy cuer, Lead CommissioningEngincer Manager,PrjectEngineer, | | PHASE COMPLETE
17000.02C, Rev 01 Page 1of t £ Reviewed/Approved by: Reviewed/Approved by: d
il | Tech
8 Tech. C Mgr
17000.02A, Rev 01 May 2017
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17000.02A — Commissioning Services Workflow Diagram

e |llustrates the overall TRC T&C
planning process from project
conception to completion.

* This workflow diagram will be
discussed in detail in the coming
slides.

Off Site Pre-Commissioning

On Site Pre-Commissioning & Commissioning

o]
=
c
S
"
2
£
£
Q
o
o
"
O
a

TRC Testing and Commissioning Services Commissioning Flow Diagram

QTRC

Resafts you can rely 00

OFF SITE PRE-COMMISSIONING
/ JOB ASSIGNMENT COMMISSIONING PLAN OUTAGE AND ENERGIZATION PLAN
ENGINEERING KICK-OFF Developed by: Developed by:
PACKAGE RV 3 I i OFF SITE
PACKAGE MEETING Lead Commissioning Engineer Lead Commissioning Engineer
/ |  Developed by: . R PRE-
Complete and TRC f Reviewed/Approved by: Reviewed/Approved by:
? Tech. Coordinator 5 = R COMMISSIONING
; Issued For Client Approved by: Tech. Coordinator/Regional Mgr. Tech. Coordinator/Regional Mgr. COMPLETE
£ Construction Contractors PP V: Reviewed/Approved by: Reviewed/Approved by:
/ Regional Manager
4 Client Client
COMMISSIONING AUDITS
SITE ASSESSMENT AND PRE-COMMISSIONING COMMISSIONING
RISK ASSESSMENT WEEKLY WORK PLAN DAILY WORK PLAN DAILY WORK PLAN
Developed by: KICK-OFF Developed by: Developed by: REVIEW
/' MOBILIZE TO Lead Commissioning Engineer MEETING Lead Commissioning Lead Commissioning Discussion Between:
—h SITE A—P Reviewed/Approved by: —-J[ TRC Engineer Engineer | Lead Commissioning
Tech. Coordinator/Regional Mgr. Client Reviewed/Approved by: Reviewed/Approved by: Engineer
Reviewed/Approved by: Contractors Tech. Coordinator/ Tech. Coordinator/ Tech. Coordinator/
Client Regional Mgr. Regional Mgr. Regional Mgr.
UNACCEPTABLE UNACCEPTABLE
DEVELOP MITIGATION PLAN ;
Developed by: NO
Lead Commissioning Engineer ON SITE
Revi : N, CONDITIONS DEVIATE
ewew.Ed/App mw'.’d by. COMMISSIONING FROM WORK PLAN
Tech. Coordinator/Regional Mgr.
Reviewed/A Srhss COMPLETE?
eview: o pproved by: PERFORM
L COMMISSIONING DAILY TAILBOARD
I ACCORDING TO DAILY Lead Commissioning
WORK PLAN Engineer and All On Site
Testing and Personnel
l Commissioning Team
POST-COMMISSIONING

COMMISSIONING
DOCUMENTATION COMPLETE
Developed by:

Lead Commissioning Engineer
Reviewed/Approved by:
Tech. Coordinator/Regional Mgr.

SITE TURNED

ISSUE FIELD MARKUPS TO ENGINEERING
Lead Commissioning Engineer

OVERTO
/' CUENT,
DE-MOBILIZE

ISSUE COMMISSIONING REPORT & TEST RESULTS

Lead Commissioning Engineer
Reviewed/Approved by:
Tech. Coordlnator/ReEional Mgr.

LESSONS LEARNED REVIEW
Lead Commissioning Engineer
Regional Manager, Project
Manager, Project Engineer,
Engineering M. S

COMMISSIONING
PHASE COMPLETE




17000.02B - Site Risk

Identifies onsite additional risks
associated with a project and
mitigation plan.

To be completed at initial
mobilization and prior to any work
beginning.

Clearance of Equipment (Safety
Zone) as stated in Scope of Work.

Or updated whenever a major
change in site conditions.

ssessment Form

SITE RISK ASSESSMENT FORM

CLEAR;
Rewview fhe primary and secondary clear]
Unciearly defined clearance zones snd i
provide details on how risk is 1o be m

Primary Equipment Clearsncs Zonas |ds|

Primary Equipment Clearancs Holder an

Zecondary Equipment Clearance Zones
ESecondary Equipment Clearance Holder
Risk Mitigation Details:

Feview and discuss site environment wi
fransmission or distnibution senice shall
mitigared.

Brownfield Site? O Yes (Riski O No
In Service Eguipment adjacent to project|

Potential for Disruption of T

Risk Mitigation Details: Isolation, identify
communication with thess involved in the
mitigate inadvertent disruption of in servi

Review TRC and clienf required planning
identification, isclation, and bamicading 5
be mitgated.

Proper Isolation Procadures to be ussd?

Proper Barricading Proceduras to be usel

SITE RISK ASSESSMENT FORM

PROJECT DRAWING

Review the drawings and Merature on site to ensure the ide;
the most up to dafe ISSUED FOR CONSTRUGTION” draw
updated fo reflect cumrent site conditions, and ai adaional W
multiple versions of drawi incomplede F . outdate

SITE RISK ASSESSMENT FORM

OTRC

Results yow can raly on

nisk. If risk is idenzified, provide details on how risk is to
Complete IFC package of “Working Drawings™? O Yes O
Verffied Against Transmitial? L Yes L No (Risk)
Single Set of Drawings in use? O Yes O Mo (Risk]
All construction markups on “Warking Drawings™ [d'es
Do station copies have markups that wers not considered in

Instruction Books/Manuals\endor Drawings for all equipme
Risk Mitigation Details:

UNEXPECTED 5
FReview the site for any unexpected conditions, other project]
shall b= considersd nsk. If sk is identified, provide dezail

Proper ldentification Procedures to b= us

DATE
CUSTOMER

PROJECT NAME
SITE/LOCATION
TRC PROJECT NUMBER
CUSTOMER PROJECT MANAGER
TRC PROJECT MANAGER

TRC LEAD COMMISSIONING ENGINEER

PERSONNEL QUALIFICATIONS

Provide name and title of all personnel involved and any additiona! ¥ ing the i of the
individuals and their related gualifications. The goal is o identify all team members as qualified for their respective

Relay Seitings Change
Training Lab. Lancaster PA
261735

Joe Client

Jason Hostetter

tasks. Lack of or it shall be risk. If risk is identified, provide details on how risk is
to be mitigated.

MName Company Tifle Qualified?
Brian Moores TRC Lead Cr issioning Eng. [ Yes No (Risk)
Joa i 1 TRC Ce isgioning Engineer Yes [F] Mo (Risk)
Joa i 2 TRC Relay Test Engineer [ Yes [] Mo (Risk)

Yes [] Mo (Risk)

[J¥es [] Mo iRisk)

[J¥es [] Mo iRisk)

[J¥es [] Mo iRisk)

[J¥es [] Mo iRisk)

Is there any other work, projects, gfg, being parformed at thi:

Risk Mitigation Details: Al systems being
plans shall be verified apainst the existin
shaating, caution tape, gt will be in plaz
=quipment and panels being worked on

Any evidence of unfinished projects? O Yes (R
Any drawings from ongoing or unfiniched projec
Is the penerally disorganized or chactic?
Risk Mitigation Details:

[J¥es [] Mo iRisk)

[J¥es [] Mo iRisk)

Risk Mitigation Details:

Joa Engineer 1 has little exparience in an in-service substation. He is here to observe only and will be under the direct
supervision of the LCE. He will not ba touching any in-sarvice systems.

17000.028, Rev 01

Page 1af4

May 2017
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17000.02D — Isolation Verification Form

Identifies system isolation and
restoration points and most
importantly, records them!

Means for peer review in the
isolation and restoration process.

Isolation prevents inadvertent trips
to in-service circuits and/or remote
circuits at other substations.

ISOLATION VERIFICATION

FORM

CTRC

DLNI S 2/6/2018

CUSTOMER QIi¥
LGNS g L Relay Settin

SITE/LOCATION
TRC PROJECT NUMBER K]
TRC LEAD COMMISSIONING ENGINEER WM el

gs Change

Training Lab, Lancaster PA

ISOLATION PLAN FOR:

50/62BF-K123 SEL-3518

CABINET #1
. - .. | Points of Isolation (Knife Drawing Isolated Restored
Sl:p EL E:es;rli)tlcl:toeLchuﬂ blades, Feeder Reference (Initial and (Initial and
Sl Breakers, Fusing) Number(s) Date) Date)
OUTPUTS
TRIP TC1 K123 Cabinet #1
! oUT101 TD1-50/62BF K123 | 1570010
Blade B
Blade C
TRIP 86BF-K123 Cabinet #1
2 ouT102 TD1-50/62BF-K123 11570010
Blade D
Blade E
RECLOSE K123 Cabinet #1
3 0oUT103 TD1-50/62BF K123 | 1570010
Blade F
Blade G
Cabinet #1
4 OUT104 SPARE TD1-50/62BF-K123 11570010
Blade H
Blade |
LOP ALARM Cabinet #1
5 ouT107 TD2-50/62BF K123 | 1570010
Blade E
Blade F
RELAY ALARM Cabinet #1
6 0UT108 TD2-50/62BF K123 | 1570010
Blade G
Blade H
Cabinet #1
7 OUT105 SPARE TD2-50/62BF-K123 11570010
Blade A
Blade B
CONTINUED NEXT PAGE
17000.02D, Rev 01 Page 10of 3 May 2017
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