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ACHIEVING HIGH RELIABILITY OPERATIONS THROUGH MULTI-PROGRAM 
INTEGRATION

Over the last 20 years, the Idaho National Laboratory (INL) has adopted a number of 
operations and safety-related programs which has each periodically taken its turn in the limelight. 
As new programs have come along there has been natural competition for resources, focus and 
commitment.  In the last few years, the INL has made real progress in integrating all these 
programs and are starting to realize important synergies.  Contributing to this integration are both 
collaborative individuals and an emerging shared vision and goal of the INL fully maturing in its 
high reliability operations.  This goal is so powerful because the concept of high reliability 
operations (and the resulting organizations) is a masterful amalgam and orchestrator of the best of 
all the participating programs (i.e. conduct of operations, behavior based safety, human 
performance, voluntary protection, quality assurance, and integrated safety management). 

This paper is a brief recounting of the lessons learned, thus far, at the INL in bringing 
previously competing programs into harmony under the goal (umbrella) of seeking to perform 
regularly as a high reliability organization.  In addition to a brief diagram-illustrated historical 
review, the authors will share the INL’s primary successes (things already effectively stopped or 
started) and the gaps yet to be bridged.  
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1 INTRODUCTION:

Think about consolidating two foreign companies from different parts of the world, both 
with an aging work force.  Fifteen years ago, one company was formed from different entities 
and since then has had three different sets of senior management and operating philosophy, and 
the other one has been a satellite facility for the last 50 years.  Your challenge is to become a 
company recognized as a world leader in your technology.  

1.1 History 
In 1985, the DOE contractors with the exception of Naval Reactor Facilities (NRF) were 

required to implement the new DOE Order 5480.19, Conduct of Operations, commonly referred 
to as ConOps.  The philosophy of this order was to establish discipline and consistent approaches 
to performing work not just at one facility, but across DOE.  The ConOps program ensures that 
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facility operations are managed, organized, and conducted in a manner that results in a high level 
of performance and, therefore, contributes to safe and reliable operations.  DOE took the basic 
concepts from the Nuclear Navy practices, and most of those concepts can be easily applied to 
any operation.  (It seems the Navy is a continuous source for lessons learned and how to 
improve.)  There are 18 chapters in the order in which guidance is provided on establishing a line 
management (chain of command), providing expectations and setting goals, conducting shift 
changes/routines, verification of activities, making logbook entries, maintaining a clear 
understanding of plant conditions, maintaining unique chemistry, investigating abnormal events, 
labeling equipment and controlling plant configuration, to specifically name a few.  There is even 
a chapter on performing lockout and tagout of equipment.  The implementation of this order 
focused on nuclear facilities to the detriment of other facilities, as even the examples are from a 
nuclear power plant.  It is still hard to convince some personnel in nonnuclear and research 
facilities that the order applies to them. 

During the following years, one of the contractors had adopted a behavioral-based process 
entitled “Actively Caring for a Total Safety Culture.”  Other contractors utilized the DuPont 
“STOP” program.  Several of the contracting organizations were very involved in the Dan 
Peterson philosophy of “Safety Excellence.”  The Peterson philosophy promoted safety 
excellence criteria that closely matched criteria in the Voluntary Protection Program (VPP).  One 
of the contractors had actually written a VPP Application and was preparing for submittal when 
DOE decided to consolidate five of the seven contracts at the Idaho National Engineering 
Laboratory in 1995.  That contractor brought in the “Stop Think Act and Review” (STAR) 
program and placed the VPP application on hold.   

The next contractor to operate the site determined that employee safety teams (safety 
committees) would be the major avenues for employee involvement in the safety program.  
Safety committees had been in place for years, but they were the traditional committees with 
very limited input into the safety process.  The site was geographically divided into units and 
each unit organized an employee safety team led by a chairperson.  The teams developed charters 
and the various sub-teams developed mission statements, which directed the activities of the 
groups.  The Unit EST chairpersons were that Unit's representative on the Company Employee 
Safety team, which met monthly.  This structure allowed for communication both up and down 
the line.  The ESTs met monthly and maintained minutes of their activities.  As much as possible, 
every functional group within a Unit was represented on the team.  The basic fundamentals of 
the Voluntary Protection Program (VPP) were being established and the “flavor of the month” 
programs were slowing down. 

1.2 The Beginning of Harmony 
In 1997, DOE started a new program titled Integrated Safety Management System (ISMS)

whose fundamental premise is “Perform Work Safely.”  The contractor documents describe the 
model and construct of integrated safety management system to prescribe the procedures and 
processes necessary to do work safely at their locations.  The process at newly renamed Idaho 
National Engineering and Environmental Laboratory (INEEL) began with the development of a 
set of requirements.  These requirements form the basis for contractor’s development of work 
processes, guided by the ISMS five core functions and seven guiding principles that permeate the 
organization from the site, through the facilities to the worker, with a primary focus on the 
worker.  The five core functions are 1) define the scope of work, 2) identify & analyze the 
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hazards, 3) development & implement controls, 4) perform the work within the controls, and 5) 
provide feedback & continuous improvement.  The seven guiding principles are 1) line 
management responsible for safety, 2) clear roles & responsibilities, 3) competence 
commensurate with responsibilities, 4) balanced priorities, 5) identification of safety standards 
and requirements, 6) hazard controls tailored to work being performed, 7) operations 
authorization and the INEEL added an eighth one, employee involvement.  The VPP provided 
the INEEL with an appropriate vehicle to initiate the worker involvement process.  The success 
with represented employees was a manifestation of the program’s value to working safely.   The 
observation program used as part of the VPP program in 1999 was the Worker Applied Safety 
Program (WASP).   

 At this point (2000), the basic operational fundamentals provided by Conduct of Operations, 
and the integration of requirements into three main cohesive processes for performing work was 
established through ISMS.  The INEEL then started to focus on Human Performance 
Fundamentals.  The principles of human performance are:  1) Humans are fallible, even the best 
people make mistakes.  2) Error-likely situations are predictable, manageable, and preventable.
3) Individual behavior is influenced by organizational processes and values.  4) People achieve 
high levels of performance largely because of the encouragement and reinforcement received 
from leaders, peers, and subordinates.  5) Events can be avoided through an understanding of the 
reasons mistakes occur and application of the lessons learned from past events (or errors).  The 
error-likely situations, precursors, performance and error modes, team errors, behaviors and 
error-prevention tools and techniques were taught to INEEL personnel. 

1.3 Major Changes 
DOE redefined the way in which it would establish contracts for the operations of the Idaho 

Site.  On February 1, 2005, the INL was created as a multiprogram laboratory with a mission of 
leading the renaissance in nuclear energy for the United States.  Two existing national 
laboratories, Argonne National Laboratory-West (ANL-W) and the INEEL, each with different 
legacies but connected with the bond of science and engineering achievements, were merged into 
one.  The INL’s mission is to: “Ensure the nation's energy security with safe, competitive, and 
sustainable energy systems and unique national and homeland security capabilities.”  The vision 
is that by 2015, INL will be the pre-eminent nuclear energy laboratory with synergistic, world-
class, multi-program capabilities and partnerships.  Other contractors at DOE’s Idaho locations 
are the Idaho Clean-up Project (ICP) and the Advanced Mixed Waste Treatment Project 
(AMWTP). The Naval Reactor Facilities was not affected by this change. 

The INL contract is a 10 year contract, which allows the Battelle Energy Alliance (BEA) 
sufficient time to make long-term investments in infrastructure and personnel worthwhile to 
contemplate and implement.  The INL has completed transition and consolidation, achieved 
certification for the ISMS program and VPP STAR status.  The challenges of combining three 
distinct cultures, nuclear operations, non-nuclear operations, and research, along with 
consolidating the ANL-W and INEEL cultures has been an experience and opportunity for 
learning none of us will forget.  Transformation of programs and processes continues as the INL 
evolves to achieve its mission.  Long-term programs such as management and leadership 
development have been re-established.  A set of senior councils are in place and seem to be 
maturing in their function.  While the number of initiatives still seems quite large, the council 
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members are personally aware of the details of the initiatives and are starting to integrate and 
harmonize them if not consolidate and blend them together. 

It is the strategy of the INL to establish and sustain a Behavior Based Safety (BBS) process 
to significantly impact workplace at-risk exposures and injuries. Safety Observations Achieve 
Results (SOAR) like other BBS programs that promote safe work practices through enhanced 
employee awareness.  SOAR is an employee involvement and worksite analysis tool within the 
VPP program at the INL and it supports the INL vision of an injury-free workplace by 
reinforcing safe behaviors and eliminating at-risk behaviors.  SOAR replaced the WASP program 
previously in place at the INEEL. 

At this point, the significant challenge to rebuilding consolidated programs was the 
multiprogram environment and legacy cultures.  The INL has three distinct science and 
technology missions, a Category 1 nuclear reactor facility, some smaller reactor facilities, other 
nuclear facilities, a protective armor research and manufacturing facility, infrastructure support 
and services; including safeguards and security, and a fleet of vehicles and buses.  

1.4 Specific Examples of Steps Forward 
Processes are being rebuilt from the ground up integrating operating fundamentals 

(ConOps), program requirements (ISMS) and human performance improvement (HPI) as core 
view points.  The best example currently at the INL of this is the new work management process.  
The approach used for this was a process flow diagram that incorporated all of the requirements.  
At the highest level, it uses the five core functions of ISMS.  In the sub-processes, it provides the 
necessary details to execute the process, handing off to processes required to be completed by 
personnel different from the main user and then returning the process to the original user and the 
main process.  This modeling method has also been used for project management, engineering, 
and packaging and transportation requests. 

Identify & 
Analyze
Hazards

Develop & 
Implement
Controls

Perform Work 
within

Controls

Feedback & 
Continuous 

Improvement

Define the 
Scope of

Work

Figure 1 - INL Work Management Process Flow Diagram 

With the incorporation of some of the Conduct of Operations guidelines into the work 
management process, the current Conduct of Operations program at the INL is not the standard 
18 Chapters restated in a company document.  The program owners have evaluated the 
guidelines and what needs to be consistent throughout the INL is being implemented in company 
level processes that integrate other requirements.  What needs to be tailored to operational 
organizations are specifically addressed in their documents and tailored to meet their needs, such 
as shift turnovers or status boards.  Abnormal event investigations are currently undergoing a 
“ground up” transformation process.  There are several external drivers that require an event 
investigation at some level and for years have been managed in a stove-pipe fashion.  The 
tendency has been to assign a subject matter expert for each order and develop an internal 
procedure that meets the requirements of that order.  Personnel are required to execute the 
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procedure that does not always align very well with another program.  For example, accident and 
injury reporting is about the specific medical consequence to people.  The occurrence reporting 
program is about the impact to the operations, environment, and the public.  The Price Anderson 
Reporting Act is about holding companies accountable for following the DOE requirements.  
These three programs were developed as stand-alone programs, and while some consideration 
was given to each other, they are not really integrated from the perspective of the people 
executing the programs.  This has resulted in interviewing affected personnel multiple times and 
by different individuals with a slightly different purpose. 

Human Performance fundamentals and tools are incorporated into these processes and 
documents where appropriate.  Some specific examples include using error precursor lists during 
briefings, understanding the “inside the tunnel” perspective when investigating abnormal events, 
and self or peer checking for verification activities (time-space).   

As part of the INL's continuous improvement program, performance measures are being 
identified to verify performance is moving in the right direction.  Historically, most of the 
measures have also been by organization or functional area, so as to know exactly where to focus 
attention.  What seems to be missing is a measure of how the integration points have been 
working.  What we mean by this is when an experiment is developed and material made ready to 
go into the ATR reactor - the organization measures how well they did that.  Then the ATR 
operations personnel will take the experiment and load it into the reactor and the operational 
aspects of that reactor run will be measured.  What is missing is how well did the interface 
between the experimenter and reactor performed?  These points are started to be identified as key 
organizationally (INL) performance criteria to become a High Reliability Organization (HRO). 

1.5 Achieve High Reliability Operations 
Conduct of Operations provides the “what” you need to do to ensure facility operations are 

addressing the important aspects of day to day operations.  You can have a great Conduct of 
Operations program, with all of the guidelines clearly defined in your implementing document, 
but still not understand all of the requirements. 

Integrated Safety Management provides the “integrating structure” for the various 
program requirements to be integrated into a simple process to ensure work can be performed 
safely.  You can integrate your requirements into a single program, and produce great paper, but 
never get much done. 

Human Performance Improvement provides insight and tools to “improve how human’s 
perform and think.”   You can focus on just how humans think and work in a stove pipe process 
that doesn’t ensure the right things are getting done and requires multiple forms or reports filled 
out.

It takes all three of these working to together to start to build momentum towards achieving 
excellence and a balance that must be maintained between the three.  So how do HRO principles 
fit in? 

HROs can be defined as organizations which have fewer than normal accidents. This 
decrease in accidents occurs through change in culture. Technology has some influence but not in 
isolation, nor without a change in the organization's culture. The question that research sought to 
answer is why do some organizations not have as many failures as others? 
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From this question grew the definition and characteristics of HROs. At this point in its 
development, the research has identified some key characteristics of HROs. These include 
organizational factors (i.e., rewards and systems that recognize costs of failures and benefits of 
reliability), managerial factors (i.e., communicate the big picture), and adaptive factors (i.e., 
become a learning organization). More specifically, HROs actively seek to know what they don't 
know, design systems to make available all knowledge that relates to a problem to everyone in 
the organization, learn in a quick and efficient manner, aggressively avoid organizational hubris 
(excessive pride & arrogance), train organizational staff to recognize and respond to system 
abnormalities, empower staff to act, and design redundant systems to catch problems early. In 
other words, an HRO expects its organization and its sub-systems will fail and works very hard 
to avoid failure while preparing for the inevitable so that they can minimize the impact of failure.  
(Weick and Sutcliff, 2007) 

A basic message that is universal to HROs is that the organization needs to be “mindful”
(basically the opposite of complacent) always seeking to challenge their own expectations under 
the context of the moment.  HROs also seek to be resilient in the way they react to unexpected 
events, seeking more clarity and understanding, never oversimplifying the data that is discovered 
in the course of event analysis no matter the size of the event “weak signals.” 

To achieve mindfulness, HROs have adopted the following five basic principles of HROs 
identified by Karl Weick and Kathleen Sutcliff: (Note: These principles are not exclusive and are 
closely connected). 

Preoccupation with failure.  Promptly evaluate and track human error and minor events 
that may be precursors to higher consequence events seeking common threads to latent problems.   

Reluctance to simplify interpretations.  Seek information that does not necessarily support 
the commonly held beliefs about events and resist the temptation to quickly bin available data. 

Sensitivity to operations.  Utilize all available data from all levels of the organization 
recognizing those at the ground floor typically know what is happening and why. 

Commitment to resilience.  Seek ways to quickly return the organization to operational 
readiness and develop defense-in-depth that mitigates the consequences of the inevitable event.  
Build excess capability by rotating positions, creating additional sources of knowledge and 
adding new skills. Be mindful of errors that have occurred and take steps to correct them before 
they worsen.  

Deference to expertise.  During times of emergency push down responsibility and authority 
to lowest level of competency and empower them to take the necessary actions to protect the 
people, facility, and environment.  

So what did all that mean?  We believe that these HRO principles can do for organizational 
performance what HPI principles have done for individual performance. 

2 CONCLUSIONS  

We have to stop the “flavor-of-the-month” programs.  We have to get out of the regulatory 
alignment box and stop developing stove piped programs that address similar topics in other 
programs.  We have to identify where the requirements belong in the processes the field can use 
to meet all requirements. We have to collectively learn from our experiences as an organization 
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and find ways to effectively communicate seeking opportunities to become a learning 
organization.  We have to find and maintain the balance between procedures and expert based 
programs. 

We have to integrate research, operations, program requirements, process and focus on 
individual and organizational performance by taking a holistic approach to performance 
improvement.  

 “The hallmark of an HRO is not that it is error-free but that errors do not disable it.” 
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