e Held various positions in three
different business units at
Enbridge over the past 17 years

* Pioneering the company’s Value
Management Program since
2016

e Elected to the VAC Board of
Directors in 2019
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Presenter
Presentation Notes
Hi – my name is Mike Tozer, and I am a Value Management Specialist at Enbridge. 

Enbridge is one of the leading energy delivery companies in North America.

I have been in Enbridge’s Valve Management group since its creation in 2016, where we look to apply VM on selected projects and processes.  

I am also on the Board of Directors for Value Analysis Canada.


Distress Call

“How much time do
you need to
prepare?”

“Can we do it
remotely?”

“Hello, my name is...”
“Are you available?”

“I’'m a project
manager for... “We would need to
move fairly quickly...”

“I’'m looking to do a
value engineering HEN - - - . . .

study for one of my We want to

construct next

projects...” “The customer financing the “The construction h
project allowed the operators estimate is a lot higher year...
to specify most of the design than they originally
requirements...” budgeted for...”
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SOS loop…

The distress call (or in this case, an e-mail) came in last October.  And it went something like this…

I set up a call with both the Enbridge project manager and the customer to explain what’s typically involved with a VM study, and how it could be applied in this case.

After that conversation, the customer decided to postpone construction by one year and made plans to conduct a VM workshop in the spring.



Rescue Mission:
Applying VM at the Late
. Stages of a Project



Presenter
Presentation Notes
In my time with you today, I’ll be speaking about this “Rescue Mission” project where we had the opportunity to apply the value methodology at a very late stage.


Outline

The Project
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Presentation Notes
To begin I’ll provide some background information on the project itself
Then I’ll a talk about some of the challenges we faced and the team attributes needed to overcome them
I’ll summarize the workshop that took place
And finally I’ll highlight a few factors that I feel enabled us to achieve a successful outcome.

Ultimately, I hope that this presentation will provide you with an example of how value studies can generate creative solutions despite the challenging times we find ourselves in.



The Project

A Natural Gas Metering & Regula tation...
that needs to look like a house g

¢
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Ok – first let’s take a look at the project.

In essence, the project was to replace and upgrade an existing natural gas metering and regulation station (an M&R station) – but with a catch… it needed to look like a house.

In a nutshell – an M&R station is a facility that receives gas from a high pressure natural gas transmission pipeline, and drops the gas pressure so that it can enter the local natural gas distribution system.  Because the custody of the gas is transferring from the transmission company to the distribution company, the volume of gas changing hands is measured and recorded.


e Part of a larger initiative by Con Edison to

upgrade the three M&R stations in

Westchester County, NY

e The project drivers included:

Creating redundancy amongst the three

stations for enhanced system reliability

—
PROJECT LOCATION

2 H
o P 2 [ f
3 “ LOCATION OF YORKTOWN M&R -
" REPLACEMENT & RELIABILITY PROJECT-

Accommodating future demand for natural gas;

Modernizing the facilities and bringing them up

to current codes / standards; and

[} municiPaLITY BOUNDARY
[_] county BouNDARY

LOCATION OF YORKTOWN M&R
E REPLACEMENT & RELIABILITY PROJECT

EXISTING ALGONOUIN

GAS TRANSMISSION PIPELINES

Enhancing security features of the facilities
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This project was being undertaken by ConEdison – a natural gas distribution and power company in New York.
The project was also part of a larger initiative by ConEdison to upgrade the three M&R stations in Westchester County – just outside New York City.

The project drivers included:

Creating redundancy amongst the three stations for enhanced system reliability

Accommodating future demand for natural gas;

Modernizing the facilities and bringing them up to current codes & standards; and

Enhancing the security features of the facilities



* Llocated on a cul-de-sacin a

suburban, residential
neighbourhood

e Building concealed as a 1970’s
split-level house similar to the
neighbouring residents
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The existing station is located on a cul-de-sac in a suburban, residential neighbourhood and concealed as a split-level house to blend in with the surroundings.


* Engineering * Procurement

* Issue for Bid (IFB) drawing package Long lead materials had been purchased and
completed were being received:
. * Heaters
* Construction
* Meters
e Construction bids received e Regulators

e Actuated Valves
e Filter-separator
e Manual Valves

ConStrUCtiOn bldS e Auxiliary Generator
significantly exceeded budget
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By the time the project manager had reached out to our VM group, most of the engineering and design work for the project was complete and a full Issue For Bid drawing package had been prepared.  

The long lead materials such as the 
Heaters
Meters
Pressure regulators
Valves and
The Filter-Separator
had been ordered and bids had been received from multiple contractors.

Unfortunately – the construction bids had significantly exceeded the customer’s budget and the project had been put on hold.


Pipe valves
1% 3%

General Materials
6%

Construction Services
9%

Electrical &
Instrumentation
9%

Prime Contractor -
General

abh Engineered Equipment

11%

Total: $13.4MM

Note: Engineering & Design is not included in direct cost breakdown

700
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This is a simple breakdown of the relevant direct costs for the project (excluding engineering costs).  

As mentioned, some of the equipment had already been ordered, so the amount that could be potentially influenced by the value study was less than $13M 
– the bulk of which was cost related to construction. 
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Here are a few conceptual renderings of the original station design
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As you can see here, some of the piping is located in the yard behind the main building, along with the heaters and overpressure control building.  The gas meters and pressure regulators are located inside the main building, as well as the control rooms.


s, SRR i - -
Analyse de la Valeur Canada &3 Value Analysis Canada =N

dl N

e g

i

U


Presenter
Presentation Notes
This image shows the proximity of the station to the other houses.
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From the very beginning, we were aware of two challenges that could definitely impact the success of this value study


Cost
or
Savings

Cost of Im|

Savings

from VM

l

nlementation

Resistance Line

Acceptance Line

— e
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Selection

Planning

Design & Procurement Construction

In-Service

-+

Time When VM l|s Performed During

Project Lifecycle
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The first was the timing of the value study.

For projects - the optimal time to conduct a value study is during the Planning stage, where the recommendations can really influence the design. The earlier in the process that you conduct a study, the greater the impact the study can have.

This “Rescue Mission” value study was going to occur where the yellow star is shown on the timeline (x-axis), well past the Planning stage.
Conducting a study this late in the game typically results in a greater resistance to change and fewer savings opportunities.

Be that as it may, it is still possible to have positive results.
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The second challenge was COVID-19.  Travel bans were in effect, making an in-person workshop impossible.  Not to mention that New York at the time was the epicenter of the outbreak in the US.

We decided to proceed with the value study in a virtual environment in order to accommodate the circumstances that everyone was dealing with.

In-person workshops work well because you have everybody in same room, at the same time, focused on the same thing.  

We had to re-think our approach to both facilitating and collaborating in this new environment, to minimize the impact of distractions and still maintain the integrity of the VM process.


Open Minded Committed

Flexible Engaged
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To overcome these challenges, we identified four attributes that all of our value study team members would need to employ.

They should be open minded.  The current design was perceived to be “gold plated” and incorporated many “nice to have” elements based on user preferences.  To get the results we needed, some things would need to change, and a willingness to doing things differently is key.

They should be committed to the process.  This is especially true for a virtual workshop, which is comprised of shorter sessions extended over a longer period of time.  The team would need to commit to attending all of the sessions.

They should be engaged and present in the discussion or activities… it is easy to get distracted or to multi-task while on a conference call, especially if you are not on video.

And finally, they should be flexible.  The sessions would be planned out in advance, but we might need to make adjustments along the way if things don’t go as expected or if more time is required.



1. INFORMATION 2. FUNCTION 3. CREATIVITY 4. EVALUATION 5. DEVELOPMENT 6. PRESENTATION IMPLEMENTATION
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O O
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Ok… Moving on… these next few slides cover the VM workshop itself


To utilize a cross-functional team approach
following the six-step Value Methodology

to develop recommendations for the design &
execution of the M&R Station project

that will support efforts to reduce the
estimated project cost.
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Our objective for the value study was:

To utilize a cross-functional team approach following the six-step Value Methodology

to develop recommendations for the design & execution of the project

that will support efforts to reduce the estimated project cost.



Our Multi-Disciplinary Team

e :

& conEdison .
C Engineering  Project Manager ENBRIDGE
Lead - ConEd
- ConEd
Operations SMEs ‘ ‘ ‘ ‘
- ConEd
Security SME
_ ConEd ‘ Who was at the table?

Design Lead

- MottMac M

Project Manager ~ Architect
- MottMac - MottMac M

MOTT
MACDONALD
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Our multi-disciplinary team was comprised of 19 people from four companies.  Here is who we had at the table.

ConEdison was the customer – and the operator of the station

Enbridge was responsible for overall project management and execution

Mott Mac was the design consultant

Bond was the construction contractor that had been selected in the bid process.


1. INFORMATION 2. FUNCTION 3.CREATIVITY 4. EVALUATION 5. DEVELOPMENT
ANALYSIS
Takeaway Two 1.5-hr Takeaway
Assignment 't. | Assignment
Two vir lfa + 1.5-hr virtual
1.5-hr v.irtual 1.5-hr virtual meetings meeting +
meeting meetings o O concept dev &
o O o estimating
— - Needs / Wants | Ideas / Concepts
nformation
© o 4O o © o
o 0O o o o
O @) @) O
O o N O o o O
o @)
@)
0° o
@)

Collaborating Remotely Using Microsoft Teams

6. PRESENTATION

1.5-hr virtual
meeting
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The 6-steps of the VM process were carried out over seven virtual meeting sessions and two takeaway assignments in a 6 week period.  There were also weekly check-in meetings with the ConEdison management team and occasional meetings with the sub-groups during the development phase.  

A specific “Team” was created for the value study in Microsoft Teams, and all sessions were conducted using that platform

For the most part we limited the duration of the virtual meetings to 1.5 hours in order to help the team stay focused.

The first takeaway assignment was for the Creativity Phase, where the team had one week to submit their ideas for the Target Function areas and the Miscellaneous category.  The second takeaway assignment was for the Development Phase, where the sub-groups were given two weeks to write up and submit their developed ideas.



Protect Worker Meet Code Minimize

L3 L3 .
Maintenance
Project Dr'vers Protect Public Protect Equipment

All The Time Functions

&S

< Why?

C S Inter-Connect \ / Execute
reatfe Y?tem | (Westchester) Pipeline
Service i Reliability '~  Stations / \ Projects
Cust (Westchester Increase
wtomes R S BT e i
[ ] (Westchester) Execute
Reduce Risk Accommodate Stations Modernize Sta-tion
Future | Facilities Projects
Demand
Enhance Site

Security

____________________________________

Scope Line
Scope Line
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In the Function Analysis phase of the workshop we examined both the functions of the PROJECT (or in other words, the outcomes that the client hoped to achieve as a result of the project); 
AND the specific functions of the M&R station itself.

By examining and challenging the higher level functions of the project we were able to make a significant discovery.

The original desire of the client to reinforce the system by connecting the three stations was not critical.  

The basic functions “Create System Reliability” and “Accommodate Future Demand” could be still be achieved without interconnecting the three stations. 

This allowed for a fundamental shift in the design parameters and would open the door to new design possibilities.


\_lmpede Fire

Deliver Natural Gas ] \_ Transfer Loads

Target Functions (Areas of Focus): |
e Shelter People & Equipment (SPE) l‘:
e Heat Gas (HG)

e Regulate Pressure (RP)
e Ventilate Space (VS)

e Conceal Appearance (CA)

e Control Access (CoA)
e Execute Project (EP)
e Miscellaneous (MISC)
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By examining the functions of the station, we were able to identify seven specific functions to focus on during the Creativity phase:

Shelter People & Equipment
Heat Gas
Regulate Pressure
Ventilate Space
Conceal Appearance
Control Access
Execute Project

and also a catch-all, Miscellaneous category.


e 50+ ideas generated during Creativity Phase

* 21 ideas shortlisted for further development 2 CREATIVITY | 4. EVALUATION | & DEVELOBMENT
during the Evaluation Phase

e Group 1: Building & Yard Related Ideas (9)

e Group 2: Process Related Ideas (8)

o ©
e Group 3: Other Ideas (4) o O O
.y . Id /C t
* Initial Group Recommendations: T TonEERs .
©) o @) O O
e Impl : 10id
mplement: 10 ideas © 0 ¢, -
e Reject: 6ideas 0° o o O o
o o © @)
e Further Study: 5 ideas @)
O o O o o O
. . . o ©
* 13 complementary ideas combined as one viable oo .
. . . O
design alternative in the Development Phase ° 5
* Mott Mac established design assumptions and prepared drawings mark-up

- Bond prepared revised estimate

e Two ideas still required Further Study
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The study team generated over 50 ideas in the Creativity Phase, and then shortlisted 21 ideas for further development in the Evaluation Phase.

The team was divided into three sub-groups for the Development Phase, tackling Building & Yard related ideas, Process-related ideas and other general ideas.

Ultimately the team landed on and put forward 13 complementary ideas that could be combined as one viable design alternative.


Proposed Design Alternative

Combined Ideas to Form a Viable Alternative to the Original Design
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We decided to extend the Development Phase to provide the design consultant with more time to validate the assumptions and better illustrate the proposed design alternative.  This also gave the estimator more time to determine the resulting cost impact.


Gas Piping / Process Changes
Downsize outlet piping at
Eliminate second heater o e OPP building:16” = 12”

SLFER™ MONITOR BLUILDIMG

P

Downsize pipes, valves, and meters: 6" = 4"

CONCEPTUAL EQUIPMENT SIZING

FROPOSED FOR T50MSCFH PEAK FLOW
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The new design parameters resulting from not having to interconnect the three stations enabled the proposed process-related changes shown here.
Read them out…


M&R Building Redline
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And there were some proposed building related changes as well.

On the left you see the redline markup of the original building design


Proposed Layout

FLOOR FPLAN LEGEND
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And there were some proposed building related changes as well.

On the left you see the redline markup of the original building design


MIOGE WENT FONTION OfF For

HRE SIDED Tk

GeBLE EMOD

BTELL LAF SDANG

DT 0N OF ROO

FELOCATED Baus RN FHOMT
WA ENTHY OO0 AND HACK , GAHLL
END 5005

FACEETNEET
ORLY, OI'EN
=Y O O

MR ET e or
EXPLORS0N
PANELS

eSS TTITTITTITITTTITT TTTT.

LOUMEN, IF REEDED

= APOSED CAST4R-PLACE
CORCRETL

CONCRETE STEPE
WITH AL MG,

E 5‘;' MER BUILDING WEST ELEVATION ELIMIATE BRI

& COMRG, FEDLCE
CORCRETE WLl
TO UMOER STHR

LY

PRECAST BOXE HIDDEN
i cTemaL TS s oy | T —— - X
WEETCAL LFT TRAC, & vl T B TR o T LT TOE R
AL L CLe

LOLRER, IF MEEDED

II'.[ OHKAMENTAL METAL 4 CHEHED DUTLINE OF
LIGHT GA AL UNIMUM PRECAST BOW HIODEN
FEEIDERTIAL IALING -
AR GAMDEN
CASHE D DUTLINE OF

SOLURCSENTRY B0 S T

ALL WIRCIRNS AN
Eapi te}

e

1"1‘. TYPRCEL PO KEW

AOLR
DCATIORE
ACEFT THOEE TO
ek GARTILM

i [
b | i
) - METER :
i I REGULATION i
= = RCOM :
(o el r,l'g W R Y - R
'I.l. ‘;'.

ST AT RO -

Reduced relief panels
from 10 2> 4

Removed all brick from
building; used steel lap
siding from original design
throughout

Hip Roof to Gable Ends,
throughout

Reconfigured Window &
louver layout to reflect single
floor + gable ends

Added gable end vent(s)

"single floor" M&R building
- precast structure lowered
down to lowest original
elevation level

DAC building precast -
remains at same elevation
level, roughly similar size in
width; eliminated second
precast structure for AGT CG
room on other side of
hallway N


Presenter
Presentation Notes
I won’t read you all the details, but you can see the changes in the size and style of the building in the red-lined drawings.


Value Opportunities

Cost of Cost of Savings
Proposed Change Original Proposed & .
Opportunity
Concept Concept
) $320,000 $35,000 $285,000
Replace HVAC with Louvers & Fans
Eliminate Mechanical Room $109,000 $40,000 $69,000
Reduce Explosion Relief Panels (10 to 4) $86,000 $35,000 $51,000
M&R Building |Reduce Windows (no bay window) $101,000 $75,000 $26,000
Ideas Reduce FRP/Siding/Flashing/Brick Veneer | $145,000 $95,000 $50,000
Reduce M&R Building Footprint $135,000 $103,000 $32,000
Downsize Piping/Valves/Meters $387,000 $345,000 $42,000
Easier Roof Design (Gable vs. Hip) $160,000 $140,000 $20,000
Reduce DAC Building Rooms (4 to 3) $20,000
Reduce Retaining Walls $246,000 $178,000 $68,000
Eliminate OPP Building (Direct Bury) $330,000 $160,000 $170,000
Independent —
Eliminate & Re-purpose One Heater $740,000 $370,000 $370,000
Ideas ; . .
Assign ConEd Full Ownership of Station $996,000 $500,000 $496,000
(Reduce FIT) ’ ’ ’
Engineering |Additional Engineering / Re-design Costs SO $300,000 -$300,000
Totals: $3,755,000 52,376,000 $1,399,000

Analyse de la Valeur Canada é Value Analysis Canada

NOTES:

e Functionality maintained

* Conservative estimates

* Lifecycle cost benefits exist, but not quantified
e Additional indirect cost reductions will apply

Potential Savings Totalled $1.4M

>10% of remaining cost that could be influenced
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The recommended design changes along with their corresponding cost impact were presented to the ConEdison leadership team as value improvement opportunities.  

It is important to stress the words value improvement, as it relates to the definition of value being the ratio of function over cost.

The alternative design concept maintained all the desired functionality
 but could be implemented at a cost that was $1.4M lower than the original estimate.

The Decision Maker for ConEdison supported all the recommendations and approved the proposed re-design.


Sheet1

				Yorktown M&R  Value Engineering 

				Assumptions/Design Changes



				Redesign Concept Option 1A, discussed 6/4/2020

				Last updated		6/9/20		by		Mott MacDonald



				Gas Piping/Process - 05.11.20 concept sketch.

		1		750 mscfh PEAK FLOW - downsize 6" to 4" pipes, valves, and meters as noted throughout on 05.11.20 concept sketch.

		2		Eliminate Flow Control - Flow control not required at flow of 18mmscfd/750mscfh.

		3		Outlet piping sized for 12" at "Super" Monitor Building - using a max velocity of 70fps.  Pipe and valve size would decrease further to 10" if 100fps allowed.

		4		Assumes second HotCat heater can be repurposed for Cortlandt.

		5		Assumes all equipment previously purchased can be repurposed for other projects.

		6

				Site/Grading - "750 Layout 06.03.20"

		1		Main M&R building remains where it is on site; reduces approximately 12'-0" in length, same width

		2		Retaining Walls Reduced: wall N of M&R Building - reduced length; Walls at S & East of site near property line - reduced 40%±

		3		Moved ConEd Opp. Building West, reducing severity of grading on East side of retaining wall

		4		Removed 1 Heater

		5		ConEd OPP valves will be direct buried - not installed in a building

		6		Reduced footprint of DAC building



				Building - 06.03.20 Option 1A - "Building Concepts Redesign"

		1		Main M&R building reduces approximately 12'-0" in length to 40'-0", same width

		2		DAC building reduced down to (3) Electrical Rooms; now 12'-0" W x 30'-0" Long

		3		"single floor" M & R building - precast structure lowered down to lowest original elevation level

		4		DAC building precast - remains at same elevation level, roughly similar size in width; eliminated second precast structure for AGT CG room on other side of hallway

		5		Hip Roof to Gable Ends, throughout

		6		M&R Roof is now 8 on 12 slope ; DAC "wing" roof remains 4 on 12 slope.

		7		Eliminated Mechanical Room, Service Corridor, and separate ACT GC Room

		8		Partially covered / enclosed courtyard area between buildings with false wall and roof above

		9		reconfigured stair, entry and garden, moved back from street

		10		courtyard area will require some type of paver/paving

		11		Assumed Reduced # of Roof explosion relief skylights from 10 down to 4; future calcs required to justify

		12		Remove all brick from building; use steel lap siding from original design throughout

		13		Remove all brick from retaining walls near house/front (West Elevation) stair)

		14		Reduce retaining wall hiding front/West stair and instead use residential looking aluminum ornamental railing

		15		Reconfigured Window & louver layout to reflect single floor + gable ends

		16		Added gable end vent(s).

		17		Additional exterior finish needed along courtyard walls.

		18		Use of fire rated precast Concrete Chimneys through "fake" roof to skylights, in lieu of fire rated gyp bd enclosures. Maintain same fire rating levels as noted in original design.

		19		ConEd to advise on use of flammable "ornamental" elements installed outside of concrete structure (wood roof structure, roofing material, siding)

		20		For now assumed similar set of materials previously used in original design.





Sheet2





				Proposed Change		Cost of
Original Concept		Cost of
Proposed Concept		Savings Opportunity

		M&R Building Ideas		Replace HVAC with Louvers & Fans		$320,000		$35,000		$285,000

				Eliminate Mechanical Room		$109,000		$40,000		$69,000

				Reduce Explosion Relief Panels (10 to 4)		$86,000		$35,000		$51,000

				Reduce Windows (no bay window)		$101,000		$75,000		$26,000

				Reduce FRP/Siding/Flashing/Brick Veneer		$145,000		$95,000		$50,000

				Reduce M&R Building Footprint		$135,000		$103,000		$32,000

				Downsize Piping/Valves/Meters		$387,000		$345,000		$42,000

				Easier Roof Design (Gable vs. Hip)		$160,000		$140,000		$20,000

				Reduce DAC Building Rooms (4 to 3)						$20,000

		Independent Ideas		Reduce Retaining Walls		$246,000		$178,000		$68,000

				Eliminate OPP Building (Direct Bury)		$330,000		$160,000		$170,000

				Eliminate & Re-purpose One Heater		$740,000		$370,000		$370,000

				Assign ConEd Full Ownership of Station (Reduce FIT)		$996,000		$500,000		$496,000



		Engineering		Additional Engineering / Re-design Costs		$0		$300,000		-$300,000



				Totals:		$3,755,000		$2,376,000		$1,399,000
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So to conclude, I would like to highlight four things that I believe contributed to the success of this value study, despite the challenge of conducting it at such a late stage.


D Understanding Needs vs. Wants
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Understanding Needs vs. Wants – we had a breakthrough during the function analysis phase where by understanding the true needs of the project we were able to distinguish between must haves and nice to haves.


D Understanding Needs vs. Wants

D Decision Effectiveness
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Decision Effectiveness:  Having clarity on the different roles involved when making a decision is important.  We followed Bain’s RAPID model for decision effectiveness, and identified a senior leader at ConEdison as being the D – the decision maker responsible for committing the organization to action.  

The study team contributed Input to the decision, and the project team sponsoring the study put forward the Recommendations.  There were times when team members wanted to kill an idea prematurely, but ultimately it was not their decision to make.


Success Factors %}“
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Cold Eyes SMEs & Contractor Input:  The success of a value study heavily depends on having the right people in the room.  You need people with experience and expertise in the area being studied.  And you need to make sure that you have all the key stakeholder perspectives represented.  In this study when putting forward ideas on how things could be done differently, we were able to benefit from the unique perspective and input of our Cold Eyes SMEs and the Construction Contractor.


5. DEVELOPMENT
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And lastly, Extended Development Time:   One benefit of not having an in person workshop was that we were able to extend our Development Phase.  This provided the design consultant with more time to validate the assumptions and better represent what the alternative design would look like.  It also gave the estimator more time to accurately reflect the cost impact of the proposed changes.  This resulted in a more effective presentation to the decision maker.
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With that, I’d like to thank you all for listening and I’ll now turn it over to the moderator for a Q&A session.
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