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HUMAN PERFORMANCE TOOLS 
 



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

What to do? 

Ever feel  
like you  
are in  
a pool  

of  
information! 



Proactive Approach Desired! 

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

 
 
 

Practicing Perfection® Error 
Elimination TOOLsTM 

Congruent with Four (4) Practicing Perfection Institute Precepts! 
 



SITUATIONAL 

FUNDAMENTAL 

Practicing Perfection® Error 
Elimination TOOLsTM 



James Reason “Swiss Cheese” Model 

Error Elimination Tools 

Process 
Knowledge, Training, Skill 

Procedures 

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!   

Infuse 

Start 
Our 
Day 

Finish our day accident and event free! 

Event!  
or  

Accident! 



Enhanced our Lessons Learned 
Post Event 

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

Partial Example: 
 
Lessons Learned 
D165-2007 8/31: Poor work practice of “placing a jumper on a contact”, without isolating the 
tripping device. Proper work practice would be to isolate the tripping device and then close 
expected path to desired circuit. This could have avoided the inadvertent trip caused by the 
human error. Poor lighting was expressed as a contributing factor. In this instance a light bulb 
was burnt out affecting visibility. Poor lighting is a human error trap that needs to be rectified 
prior to beginning work. 
 
D176-2007 9/18: Correct work practice of isolating a tripping device was applied; unfortunately, 
the incorrect device was identified. Test personnel closed the expected circuit path for testing 
which resulted in an undesired breaker operation. Just prior to these actions the test personnel 
properly identified, isolated, and tested successfully several DFR points in the same 115KV 
panel. 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 Latten Organizational Weakness (LOW) or “land mine” which needs to be 
addressed, however, using the tools above may have afforded the test personnel an opportunity to 
identify this human error “land mines” prior to taking action. Upon investigation, test personnel 
found that there are two relays nomenclatured "86P1/A". For this instance, the intended relay 
was the 86P1/A for the 345kV A bus; however test personnel were working on the 86P1/A for the 
115kV A bus. Test personnel just finished testing the contacts from the 94P and 94B for the 1X 
and 2X. The 86P1/A (115kV bus) is mounted in the same panel at the 94P/1X. Looking further 
into this, there are multiple relays in Plumtree 30G with the same nomenclature. There is no 
distinction between any of the 345kV and 115kV A bus and B bus tripping relays on the 
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! 

Correct work practice of isolating a tripping device was 
applied; unfortunately, the incorrect device was identified.  



Enhanced our Lessons Learned 
Post Event 

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

Partial Example: 
 
Lessons Learned 
D165-2007 8/31: Poor work practice of “placing a jumper on a contact”, without isolating the 
tripping device. Proper work practice would be to isolate the tripping device and then close 
expected path to desired circuit. This could have avoided the inadvertent trip caused by the 
human error. Poor lighting was expressed as a contributing factor. In this instance a light bulb 
was burnt out affecting visibility. Poor lighting is a human error trap that needs to be rectified 
prior to beginning work. 
 
D176-2007 9/18: Correct work practice of isolating a tripping device was applied; unfortunately, 
the incorrect device was identified. Test personnel closed the expected circuit path for testing 
which resulted in an undesired breaker operation. Just prior to these actions the test personnel 
properly identified, isolated, and tested successfully several DFR points in the same 115KV 
panel. 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 Latten Organizational Weakness (LOW) or “land mine” which needs to be 
addressed, however, using the tools above may have afforded the test personnel an opportunity to 
identify this human error “land mines” prior to taking action. Upon investigation, test personnel 
found that there are two relays nomenclatured "86P1/A". For this instance, the intended relay 
was the 86P1/A for the 345kV A bus; however test personnel were working on the 86P1/A for the 
115kV A bus. Test personnel just finished testing the contacts from the 94P and 94B for the 1X 
and 2X. The 86P1/A (115kV bus) is mounted in the same panel at the 94P/1X. Looking further 
into this, there are multiple relays in Plumtree 30G with the same nomenclature. There is no 
distinction between any of the 345kV and 115kV A bus and B bus tripping relays on the 
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. 
 

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 
“land mine” which needs to be addressed, however, using 
the tools above may have afforded the test personnel an 
opportunity to identify this human error “land mine” prior 
to taking action.  
 
“Land Mine” = Same nomenclature for 345kV Bus and 115kV 
Bus Relays! 
 



Proactive Approach  

• Error Elimination Tools roll out to NU 
Internal stakeholders. 
 
 

• 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 

PPI 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 
 

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

 

Peer Coaching Means We Care! 



Proactive Approach  

• Highlight an Error Elimination Tool 
with employee communication! 
 

• Why? 
 

• When? 
 

• How? 
 

 
 

Continued Communication Infused 



Proactive Approach  

Infused in Process or Procedure 

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

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. 



Error Elimination Tools Employed 

Each Day starts with: 
 

   Job Site Walk 
          Down   

 
 
 

     Task Review 
 
 

Pre Job Brief 
 

 

Ask?  “What is the worst thing that could happen? 

Barriers 
Include Human Performance 

Tools being employed: 
 

- Peer Check 
- Drawings 

- Procedures 



Error Elimination Tools Employed 

Peer Verified magnet ~ Flagging 

“As Built Print of Record” 

“Trust but Verify” 

Procedure Use: 
 

• Review Maintenance Manual 
• Review Department Administrative Guide 
• Review relay test plan 
• Review “As Built Prints of Record” 

Self Check: STAR = Stop Think Act Review 

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

Peer Check 



Error Elimination Tools Employed 

Tape fence around relays under 
test ~ Flagging 

“As Built Print of Record” 

“Trust but Verify” 

Procedure Use: 
 

• Review Maintenance Manual 
• Review Department Administrative Guide 
• Review relay test plan 
• Review “As Built Prints of Record” 

Self Check: STAR = Stop Think Act Review 

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



Error Elimination Tools Employed 

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

 
• Flagging  

 
• Independent Review 

 
• Pre Job Brief  

 
Employed throughout: 
 
• Positive Questioning Attitude 

 
• Effective Communication 
 

• Three Way while switching 
 

• STOP when unsure!! 
 

Self Check: STAR 
Stop Think Act Review 

Flagging 



Error Elimination Tools Employed 

Procedure Use: 
 
• Highlight steps 

during walkdown. 
 

• Receive switching 
verbal commands 
from operator and 
repeat back. 
 

• Number and write 
time each step 
completed during 
execution. 
 

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

• Operator confirms 
or not. 
 

Placekeeping 

Start 
Finish 

Self Check: STAR 
Stop Think Act Review 

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



Error Elimination Tools Employed 

Self Check = STAR 
Stop Think Act Review 

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

Insulating Boots to keep 
the conductive crimp from 

contact with a source of 
energy while poised or 
waiting to be landed! 

Relay Removed for Repair 



Influencing Behavior 

Front Line Supervisors have the 
greatest impact on how work 
actually gets done within an 

organization! 
 

PPI Key Point 



Influencing Behavior 

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. 



Year # Event Rate 

2004 32 Ugly 
2005 25 4.20 

2006 33 2.95 

2007 33 1.94 

2008 25 1.36 

2009 14 1.36 

2010 16 1.64 

2011 18 1.34 

2012 3 

2013 

2014 

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: 

Addition 
of 

Error Elimination Tools 

Declining 
Trend 

Desired! 

Lessons Learned  



Results 

Learned of Practicing Perfection Error Elimination Tools in June 2007 

PPI & 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. 

Rolled out Error Elimination Tools to 
internal employees to include 
supervisors & managers starting 
September 2007 through 2008. 

Started search for Human 
Error Reduction Information. 
However, relying primarily on 
Lesson Learned Analysis. 



Goals 

Setting Goals: 
 
Min         =   ≤ 1.83  (120% of our five year, '07 - '11, average of 1.53) 
 
Target     =   ≤ 1.45  (95% of our five year, '07 - '11, average of 1.53) 
 
Max        =   ≤ 1.15  (75% of our five year, '07 - '11, average of 1.53) 

R   1.83 - UP 

Y  1.46 -1.82 

G  1.16 -1.45 

B  0.00 -1.15 

G
O
O
D 



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. 
 
#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. 
 

“Nothing is stronger than habit.” 
 

Ovid, Ars Amatonia Roman Poet 17AD 
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