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PPI Precept # 1: Things are the way they are because they got that way.



Proactive Approach Desired!

Practicing Perfection® Error

MW Elimination TOOLs™

Practicing Perfection™

Error Elimination

Where we apply solid habits to place barriers
between our human condition to err and the
potential for an event !

l’llﬂtl.lte When mistakes are not an option™

© 20086 Practicing Perfection Instifule, Inc. Al Rights
wew PracticingPeractioninstitute com B00-585-6087

Congruent with Four (4) Practicing Perfection Institute Precepts!
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Error Elimination Tools

James Reason “Swiss Cheese” Model

Procedures Process

Knowledge, Training, Skill

AN
Practicing Perfection™
Error Elimination

.

‘ Finish our day accident and event free!

Using the Error Elimination Tools to enhance each barrier by strengthening existing
barriers, i.e. reducing the size of the “holes in the cheese.” And providing an
opportunity to catch our initial errors prior to evolving into an event!



Enhanced our Lessons Learned

Post Event

Perform an analysis of each event and often created a Lesson
Learned document to share with stakeholders!

£ ' Northeast
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P arti al E X am p | e . Human Performance & Error Rednction Summary Sheet
[his summoary sheet will help us collect mfommation en
human errors (2g: madvertent trips, #tc.) and near ERROR TRAPSENCOUNTERED
mizsses - sowecan determme czuses and sstablish o Time P
Lessons Learn ed corrective action, The form should be complatad by - I;;ns;aé:;r'e]ntmupﬁons
D165-2007 8/31: Poor work practice of “placing a jumper on a contact”, without isolating the supervision for all human ersor and near misses telated = Multiple Tasks (high wotk load)
10 inadvertent trips, equipment failures and work

o Overconfidence

o Vague or Interpretn ¢ Guidance

ations)

sign ri" Equipment Control

practices that eccur in the Transmission Group.

tripping device. Proper work practrce would be to |solate the trlpplng devrce and then close
expected path to.de
human error. Pg
was burnt out af
prior to beginni

xambi: Correct work practice of isolating a tripping device was

the incorrect de
bt 3pplied; unfortunately, the incorrect device was identified.
panel. Human e
down, questioni
nomenclature is
addressed, ho

Feport Completzd By:

sironment & Weather
s (home or work)
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ate error prevention tool(s) required

identify this human error “Iand mines” prior to ta =opon |nvest|gat|on test personnel f%fi?fﬁl"i‘}ﬁ’;ﬁﬁﬁigm
found that there are two relays nomenclatured "86P1/A". For this instance, the intended relay - Coathing

was the 86P1/A for the 345kV A bus; however test personnel were working on the 86P1/A for the = Planimg & Organizing
115kV A bus. Test personnel just finished testing the contacts from the 94P and 94B for the 1X = Training & Qualification
and 2X. The 86P1/A (115kV bus) is mounted in the same panel at the 94P/1X. Looking further = Qe tst):

into this, there are multiple relays in Plumtree 30G with the same nomenclature. There is no Check appropriate error trap(s) for events

distinction between any of the 345kV and 115kV A bus and B bus tripping relays on the NOTE:

ropriate CTd N State VManager, Safety & Envirernmental Programs &

nomenclature tags on the panels. There are two of all of the following relays: 86P1/A, 86P2/A,
94P/A, 86P1B, 86P2/B, 94P/B.

Sharing what went wrong opens the door to also sharing what went well as we learn
from each event!



Enhanced our Lessons Learned
Post Event

Human error elimination tools that would have applied are;
task preview, job site walk down, questioning attitude, peer
| check and creating a plan identifying each task. Identified
nomenclature is a Latent Organizational Weakness (LOW) or

74
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ions / Interruptions
e Tasks (high worl load)

Infidence
br Intnpret e Guidance
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Proactive Approach

e Error Elimination Tools roll out to NU
Internal stakeholders.

e Conducted by Field Supervisors

» Listen to the people who do the
work

—_

« Work together on solutions

» Foster a work environment to allow
for a healthy creative questioning
attitude

PPl Precept # 4: The people who do the work are the ones who have the answers.



Proactive Approach

Practicing Perfection Institute and
Northeast Utilities Transmission

Group developed Error Elimination

Tools training Scenarios.
 Kick off HU Tools awareness

e Hands on Situational
Scenarios to apply new
knowledge and Error
Elimination Tools with a Peer
Coach present.

Peer Coaching Means We Care!

Ba cticing -
Perraction M Northesst

\/lhs‘titute when mistokes are not an opfon

“ Ubliities System

Scenario

3 REL512 Relay Removal

DESCRIPTION

In this Scenario, Participants are to remove one ABB REL512 Primary Relay, located on Panel
2, associated with the Babu Junction 217 Station in the NU Protection and Controls Tramning and
Development Lab. This relay. in need of repair, is associated with Line 1343,

Durning the scenario, Participants will encounter and deal with a series of built-in Human Error
Traps / Latent Organizational Weaknesses (LOWs). These will include:

Line nomenclature discrepancy (“Line 137 vice “Line 13457)
Missing Labels

Test device missing shorting tabs

CT Shorting Block 15 not actually a shorting block
Noisy/distractive environment

Termination Point:

The Scenario will terminate when the Participants Flag the rear of the panel after identifying that
TB-LC is not a shorting block (and stop work accordingly).

OBJECTIVES

In this Scenario, participants will:
1. Gain awareness of / experience using the following Error Elimination Tools™:

Questioning Attitude
Effective Communication
Task Preview

Job Site Review
Procedure Use
Self-Checking

STOP When Unsure
Pre-Job Brief
Placekeeping

Flagging

Peer Checking
*Turnover (*depending upon size of group; see Facilitator Notes)
Post Job Review

Page 10of 12 Scenario_03 Rev. 0




Proactive Approach

AsmissionTimes

Monday, March 05, 2012, Issue 117

[::: rSafety & Human Performances

Human Performance: Post-Job Review

Before a job even begins, we devote a great deal of
energy to developing a plan to succeed. However, time
allotted to conduct a post-job review can be very
beneficial to assess the original plan, how things may
have changed, and what can be learned to improve our
likelihood of success in the future.

Error Elimination

Tools
S ®

Why Conduct a Post-Jjob Review?

® To provide a forum for discussion among workers and supervision of what went well {and not so well}
during performance of a specific job.

® To capture lessons learned (both positive and negative) during task perfarmance.

® To positively influence future performance of the same or similar tasks.

When Shouid We Do a Post-Jjob Review?

®» \When completing any work during which complications occurred.

® Upon completion of non-routine or strategically important tasks.

® \When any recurring/routine task goes better (or worse) than normal.

® Whenever workers discover anything of significance during task performance.

How Shouid a Post-Job Review be Conducted?

® idd a post-job review as a required part of the work package for appropriate tasks.

* Provide time for the review; however, keep the review concise and on topic.

® Provide time for conversation among all active participants and for documentation of feedback.
& Identify what worked well,

® Identify areas for improvement.

®» Document results of the review and disposition for future reference/corrective action.

® Provide feedback to those involved on the resolution of high-interest issues.

For more information, contact a member of the Transmission Safety team.

* Highlight an Error Elimination Tool
with employee communication!

o Why?
e When?
e How?

Continued Communication Infused



Proactive Approach

Configuration and Change Control Process: Hardware, Software, & Firmware Administrative Procedure

Attachment A, Test P&C Scheme QC Guideline

Functional Tests — Initial operational test used to check the intention of a design

\

IS
Human Performance tools such as Three Way £

, Communication is employed to identify

| equipment to be operated and readiness to do
so. Human Performance tools such as Pre job
Brief, Self Checking, Peer Review, Flagging ;
and STAR are also regularly employed.

idntfyr euimen . z edand eadies o doso.Hmn perfrne
tools such as, Pre Job Brief, Self Checking, Peer Review, Flagging, and STAR
are also regularly employed. Resolution for discrepancies is accomplished via

: the Engineering Change Notice (ECN) process EN-MT-2012.
mm

i Infused in Process or Procedure

M7-EN-2016, Rev. 1 39

PPI Precept # 2. 84 — 94 percent of all human error can be directly attributed to
process programmatic, or organizational issues.



Tools b

Error Elimination Tools Employed

Barriers
Include Human Performance
eing employed:

- Peer Check

Drawings

- Procedures

Back Fead
Flash Folenbal
Step Potantial
Staic Ghargs

ot Voks

Each Day starts with:

Job Site Walk
Down

Task Review

Pre Job Brief

TRANSMISSION TEST
DAILY PRE-JOB SAFETY BRIEFING

_HUMAN PERFORMANCE / ERROR ELIMINATION

T - TRAPS PRESENT 3  TOOLSTOUSE
# Time Pressure w Queslioning Atfitude
[ Distractions / Inferruptions n Effective Communications
L Multiple Tasks u Task Preview
Overconfdence u Job Site: Review
0 Vague or Interpretive Guidance » Procedure Use
 First Shift f Lest Shift u Sell-Checking
[ Peer Pressure u STOP When Unsure
1 Change / Off-Normal 11 Pre-Jub Erigf
Physical Environment L Place keeping
Mental Stress 0 Tumower
1 11 Pasr Checking
o I Peer Coaching
o o Fiagaing
o [ Post-Job Review

I EMERGENCY RESPONSE INFORMATION

3

What Is your exact work bocation (physical sddrass, fown,
ROW, structure numboer, nearest sireet crossing, elc. )7

j/?}" \',Ayﬂ:mk R A
e Ay CT O 3

Where will you meet Emergency Responders?

Bife p F+ subsd-tron ;55‘-

Wha will meet Emergency Respanders?

AV Lable

Wha will make emergency notification, and what will be used
1o make the notifcation?

ayedabic w/le. éeé,é/ﬁump g

Are eommunications devices functioning properly?

s

Capacitor Bark (4¥as [ ] Na "'/c‘
CONVEX Confact @ Substation

— ey chesd

. ,,/n\u.'n;-)
— prreedurey

sostonof
Thedk for Folerial
11 Proper Grounding
1 Vehicle Graunds

0 Working Clearances
1 E<4r11 Protocol

Fall Prefectian
1 Inspectian- Tools/Equip
[ Special Tocls/Equip

1 Camect Tools for Job

-

O

o

Winatha
I Flagging of Work Area
1 Fost Guard-lesting
OCT Circuts

quip Operste via Test
&l

H Footwea
Einapaction of PPE o,

Page 10of 2

Are First Aid and other Emergency Response Supplies
readily available?

"7 [CLAP [WEMCO-2 7]
T _|CLAF [ WEMGD- 31T
JCLEE VPR [CLEPTWEWCD. &7
A5 RV = (CLAF / WENCO- & 0 "3 (CLEF IWEMCD- 670
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Page 2 of 2

“What is the worst thing that could happen?



Error Elimination Tools Employed

Self Check: STAR = Stop Think Act Review

(CITD) Peer Verified magnet ~ Flagging

AT

——— ' i Practicing Perfection™ |
— y E Error Elimination

¢ Tools ||
. OC@
=

“Trust but Verify”

S
“As Built Print of Record”

! . [ & Procedure Use:

Review Maintenance Manual

Review Department Administrative Guide
Review relay test plan

Review “As Built Prints of Record”

Peer Check

PPI Precept # 3 People come to work wanting to do a good job.



Error Elimination Tools Employed

Tape fence around relays under
test ~ Flagging
VNN

Practicing Perfection™
Error Elimination

@ Tools [
T o0

“As Built Print of Record”
Procedure Use:

Review Maintenance Manual

Review Department Administrative Guide
Review relay test plan

Review “As Built Prints of Record”

4

Trust but Verify

PPI Precept # 3 People come to work wanting to do a good job.



Error Elimination Tools Employed

Self Check: STAR
Stop Think Act Review

Each Switching evolution starts with:
» Job Site Walk Down
» Task Review

* Flagging

* Independent Review

e Pre Job Brief

Practicing Perfection™ |
Error Elimination § °

Employed throughout:

» Positive Questioning Attitude

1)

iy Effective Communication
lii

 Three Way while switching

e STOP when unsure!!




Error Elimination Tools Employed

Procedure Use:

» Highlight steps
during walkdown.

@ \* Receive switching
S P verbal commands
QUUESY  from operator and

repeat back.

e Number and write
time each step
completed during
execution.

e Check off each
switching step as
they are read back
to operator.

Practicing Perfection™
Error Elimination

> Tools_ '

e Operator confirms
or not.




Error Elimination Tools Employed

Relay Removed for Repair

Insulating Boots to keep
the conductive crimp from
contact with a source of
energy while poised or
waiting to be landed!

Practicing Perfection™
8 Error Elimination

Self Check = STAR .
Stop Think Act Review U .: L Tg% lg

PPI Precept # 3 People come to work wanting to do a good job. R O
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Front Line Supervisors have the
greatest impact on how work
actually gets done within an
organization!

PPI Key Point
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Influencing Behavior

IMFIETERM q""n [ Human Performance
M oulle ftom /Name —— — T¥es ——INo __|Commenis
Did the crew operate the tool, device or equipment properly (Load busttool, elbow puller, keast of burden, etc)?
Substation Work (Within Fence):

3

r
Does the job have a specific processiwork procedure and is it - \ * :’ :‘I‘nnnm

r B
If a specific processiwark procedure had to be modified, EIIEI thi Practlc‘ﬂg Perfﬂcﬂﬂn | assE55ME

roor Error Elimination |~ =

Was a Self Check performed, following the STAR principle "STo

r r l_

Was a Task Preview performed? 0 o S
- -

Was Flagging in use to identify the equipment to be operated‘? 9 @o
- -

Was Independent Verification in use, such as during the
I I

Was Job Site Review performed?

I I
n
W, dang i ? I ! a
as Peer Checking in Use 48" S sicling cie: Nt G casfion
r r
Fartaction inefthie, . A8 fghs (st
Was Flace Keeping in use, such as during switching? S.’f.";,,’;'.{"é‘.’-.wmm A hﬁl Sal-6087
I I
Was Turnover performed to new employees to the job, using the "What would | 'want t
I I I

IMPACT: A tool to guide and document. Document to measure
how we are doing. IMPACTS’ value is in guiding personnel
providing and receiving real time positive feedback.



Measuring

Rate Calculation: # human errors x 200,000 / # of work hours for the period.
Where 200,000 = 100 employees x 40 hours x 50 weeks

Human Error Resulting in an Electric Grid Event: Year # Event Rate

~— 2004 32  Ugly
2005 25  4.20

2006 33 2.95
__ 2007 33 1.94
2008 25 1.36

Lessons Learned —

Addition 2000 14  1.36
of — ‘
L. 2010 16 1.64 AMNWNNND
Error Elimination Tools Practicing Perfoction™ |
2011 ].8 1.34 Error Elimination |

ooots - @ Tools|
Declining 2013 _. @@@
Trend

Desired! 2014

| n
@ Whon isiokes oi not an opfion
100 gt 2
w0



Results

Learned of Practicing Perfection Error Elimination Tools in June 2007

Started search for Human Rolled out Error Elimination Tools to
Error Reduction Information. internal employees to include
However, relying primarily on supervisors & managers starting
Lesson Learned Analysis. September 2007 through 2008.
) /_A_\
Total Work Hours / 3,518,640 3,609,080 3.421.590' 3,667,086 2,060,942 1,947,192 2,696,032
Human Errors 25 33 33 25 14 16 18
2005 2006 2007 2008 2009 2010 2011
4.20 295 1.94 1.36 1.36 1.64 1.34

f

PPl & NU Developed Elimination Tools training for Vendors
In July and started classes in August 2007! NU looks for
Vendors with Human Error Reduction Plans starting 2009.



Goals

R 1.83-UP

Y 1.46 -1.82
G 1.16-1.45

VTN |

Practicing Perfection™

Error Elimination

a Tools |
¢ ece

:

B 0.00 -1.15

Setting Goals:

Min
Target

Max

<1.83 (120% of our five year, '07 - '11, average of 1.53)
<1.45 (95% of ourfive year, '07 - '11, average of 1.53)

<1.15 (75% of our five year, '07 - '11, average of 1.53)



“Nothing is stronger than habit.”

Ovid, Ars Amatonia Roman Poet 17AD

Practicing Perfection Institute Precepts:

#1 Things are the way they are because they got that way.

#2 84 — 94 percent of all human error can be directly attributed
to process, programmatic, or organizational issues.

VAN

Practicing Perfection™ |
Error Elimination

@« Tools [
Y ece

i
i
ﬁ ey
L s
| n
e ik af e O
2008 M F y [ ey ]

#3 People come to work wanting to do a good job.

#4 The people who do the work are the ones who
have the answers.




	NU Transmission
	Slide Number 2
	Proactive Approach Desired!
	Slide Number 4
	Slide Number 5
	Enhanced our Lessons Learned�Post Event�
	Enhanced our Lessons Learned�Post Event�
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Error Elimination Tools Employed
	Error Elimination Tools Employed
	Error Elimination Tools Employed
	Error Elimination Tools Employed
	Error Elimination Tools Employed
	Error Elimination Tools Employed
	Slide Number 18
	Slide Number 19
	Measuring
	Results
	Goals
	Slide Number 23

