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Introduction – Gail Cowen, PE (26 years)
	Alice Jeffreys, PE (23 years)
Part of NAVFAC Southwest Utilities Industrial Controls System, we operate and maintain the system for the benefit of users throughout Metro San Diego (e.g. Regional/Installation Energy Managers, Tenant Liaisons/Facility Managers, Public Works Recurring Maintenance shops, etc.).  

Our team provides technical oversight throughout the life of the systems. 










(time: 1 minute)


Overview

* Elements Successful Project Managers Utilize
e Sequence of Work as a List

« System Acceptance as a Flow Chart

 What Needs Improving Most?

* Process Improvement — What's Next?
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Wanted to share most of all with you about successes today…about what we see working.  Surveyed the projects that are progressing well, and there is one key factor (regardless of who the controls sub-contractor is), and that is the Project Manager with the prime contractor.  

We looked for the common characteristics of these project managers on these projects that are progressing well.  The first slides address these common characteristics.

Since we last met 6 months ago, when we briefed regarding the San Diego Metro AWEMS sequence of work and required submittals, these particular PMs have ensured that each milestone is incorporated into the construction schedule, and have instilled the importance of QC.

Then we will move on to discuss the sequence of work for controls installation, how that works in reality by following a flow chart, what needs improving the most based on previous submittal reviews, and what we are doing to streamline the process of HVAC Controls System Acceptance.

(time: 4 minutes)
   


Elements Successful PMs Utilize

NAYFAC

* Pre-Controls Meeting: Seizes the opportunity, views as
a meeting of the minds.

« Takes Ownership for Overall QC: Takes personal
responsibility for ensuring QC is being done.

e Submittals: Personally pre-reviews for conformance with
spec non-technical elements, and that previous
comments are addressed and incorporated.

« Keeps Everyone on the Same Page: Stamps
“APPROVED FOR CONSTRUCTION” on approved shop
drawing set and distributes.
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 Pre-Controls Meeting:  Seizes the opportunity to meet, views not just as a obligatory meeting, but a meeting of the minds. 
For design build: opportunity to come to mutual agreement on equipment (pumping packages, factory installed controls) and systems to have controls and lists of hardware points per system. 
Requires attendance of those assigned to actually work on the project.  Not a filler.  
Seizes as an opportunity to have consensus up front about what is in the scope for controls and what is not.
RFIs are typically generated based on the meeting outcome, documenting agreement and solidifying any grey areas that may remain.  

 Takes Ownership for Overall QC: Has a healthy skepticism with regard to trusting others (QC manager, QC specialist, DOR, CxA, individual subs, etc.) on the team to do QC because this PM accepts that the buck stops with him/her.

 Submittals:  Multiple iterations of review result with multiple 21 days review cycles which no PM wants – kills the project schedule. These PMs check for themselves for blank CDs, missing elements on drawings (i.e. WAS there a bill of materials, were there sequences of operations, and equipment cut sheets – they may not have had the knowledge of the details but they know to look for these elements), response to previous comments of “Will comply” when no changes were made in the re-submittal.  They avoid the 21 day cycle for each resubmission.  

 Keeps Everyone On the Same Page:  Many times non-approved drawings are used for construction or as-built.  They stamp the approved set of shop drawings “Approved For Construction” and ensure that everyone over the course of construction is working off the approved stamped set.




Elements Successful PMs Utilize

NAYFAC

« Avoids Duplicating Errors: Capitalizes on project
meetings as venue for informal on-site installation
checkouts, especially applicable for large repetitive
system installations.

 |s Able to Engage Needed Team Members: Able to
reach back to the DOR, able to get subs to coordinate,
able to keep process moving.

e Performs Pre-PVT Inspections: Checks out the status of
(especially hardware) installation prior to scheduling PVT
with the Government.
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Avoid Duplicating Errors:  These PMs sometimes have the subcontractors phase initial installations, and request site visits immediately following onsite project meetings for typical single panel hardware installations, typical single system database inspection.  These PMs seek to get these pre-inspected before allowing the sub to proceed to duplicate a few hundred times (in the case of the BEQs).  But in reality, for any project, informal progress verification has proven to be beneficial.

Able to Engage Needed Team Members: Can reach back to the Design Engineer for clarification of the design intent, or out to TAB KTR for coordination with DDC KTR.  Able to mobilize key players to keep the process moving forward.  Knowing the requirements (based on lesson’s learned discussions) to minimize costs through coordination (e.g. equipment selection, panel penetrations, occupancy sensors, etc.). 

Perform Pre-PVT Inspections:  Hands on, they check out for themselves using the actual hardware check out forms the Government utilizes at PVT. These PMs don’t accept the “We’re done” from the sub, but have field verified themselves that this is the case.  Not just a black box hung on the wall, but that in this way there are very few surprises and no wasted trips.









Elements Successful PMs Utilize

- Requires Mutual Respect Within the Team: Willing to
agree to disagree, to table discussion to KO for
resolution. Encourages sharing of ideas for added value
or proposes alternative solutions that meet contract
requirements.

« Understands the Process: Sees the end from the
beginning. Drives the process to keep things moving
forward. Doesn’t confuse elements of controls
acceptance with independent unrelated processes.
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Requires Mutual Respect on Team:  Where conflicting interpretation of the scope of work is seen, conduct productive meetings to seek to understand the intent of the stated requirement, and fulfilling it in the most cost-effective means.  “Bringing something to the table” by encouraging alternatives and solutions, and avoiding resorting to the “it can’t be done”.  Understanding the customer’s needs and proposing value-added alternatives.  When an agreement to the satisfaction of all parties cannot be reached, further direction and final determination will be left for KO resolution.

Understands the Controls Sequence of Work:  Recognizing that the CFT Report is the biggest hurdle involving controls work, ensuring QC from the beginning for each element to be delivered as part of the CFT Report.  “Cramming” to provide complete documentation at the end only leads to failure.  As-builts have to be kept up on a daily basis, to show communications runs, power runs, panel locations, redline any changes to the “Approved for Construction” DDC shop drawings, etc.  Coordinating the mechanical systems subs to ensure smooth progress of work.  Avoid putting the cart before the horse . . .certain tasks have to be done in sequence, and in some cases, concurrently.


Seqguence of Work

* Pre-Controls Meeting

*SD-01 Contractor’s Qualifications

«SD-02 Manufacturer’s Product Specification Data

« SD-03 Shop Drawings

 Pre-field Test Plan for Contractor use during CFT

« Control system installation work: field check-outs, calibration, tuning, etc.
*SD-04 CFT Report

» Submit Pre-field Test Plan for Contractor use during PVT

« Submit Certificate of Test Readiness

e Conduct PVT with AWEMS Owner

*SD-05 PVT Report

*SD-06 Final Shop Drawings for review

 Final back-check to verify field installed “Laminated Final Shop Drawings”
«SD-07 Controls System Operator’'s Manual and Service Manuals

« SD-08 Training Documentation

* Opposite Season Test

e Schedule Training Phase | and Il

* SD-09 Project Closeout Documentation
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This is take directly from the specification, and work proceeds in this order.   Seems pretty straight forward…














HVAC Control System Acceptance Process
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The HVAC Controls System Acceptance Process from the spec shown graphically with the review loops.

Green represents  a review cycle – box reads “Accepted?” 15X

Yellow represents the QC review, (6x’s)  almost always precedes our review

Blue is us, the AWEMS owner – 6 x’s

Having the QC done will greatly reduce the cycling!  21 days  on each cycle through our office.  Proper QC equates to minimizing impact of resubmittals to project schedule.




Q) What Needs Improving Most?

NAYFAC

A) Definitely, the CFT Reports!

« Keep the purpose in mind . . .

— CFT Report documents that the controls check-out
and commissioning have been completed.

— CFT Trends are run AFTER the mechanical systems
work have been completed.

e 7 Elements, including:

—Trends: Proving the sequence has been
Implemented, and stable control established.

—Calibration: Conducted to a certified standard.
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Question) What Needs Improving Most?
Answer) It would definitely be the Contractor Field Test (CFT) Reports 
- Keep the purpose in mind . . . ”Documentation shall consist of calibration of sensors, expected/actual response of sensors, actuators, and controllers, trend logs/graphs proving control loop stability and accuracy, as well as proper execution of temperature control programs (sequence of operation), and proper operation of equipment interlocks.” 
 The CFT Report should be the package that includes all aspects of the controls installation (Engineering Review Checklist, Mechanical Design Drawings, DDC shop drawings, graphics, check-out sheets, calibration certificates, software files, trend data) . . .the finished package that illustrates and demonstrates full functionality and performance of the installed system being delivered.

7 Elements described in the specification:
Trends – No thought to data or if proof is provided of sequence of operations implemented or stable control has been achieved.
Proportional Intergral (PI) Control – Not implemented
Calibrations – Installed devices not calibrated or having conducted work with instrumentation with expired calibration certificates.
Reports Incomplete – lacking elements.



NAYFAC

®
Process Improvement - What’s Next?

*Concurrent Paths: Allows for certain select submittals
such as the submission of test procedures/training/etc. to
be performed concurrently. The goal being to reduce the
duration of controls acceptance process.

*Design Guide Update: Will define and address 3 HVAC
system complexities - Simple, Moderate and Complex
with specifics related to each.

*AWEMS Specification Update: Transition to BACnet
Including changes to material and installation standards.
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Concurrent Paths:  Recommendation of AGC incorporated into the controls acceptance process.

Update to Design Guide: Lengthy process which involves coordination with UFC changes.

AWEMS Specification Update:  Transition to BACnet with caveat that the systems connected to the AWEMS conform to the NAVNETWARCOM certification and accreditation requirements.  Updates in material and installation standards such as enclosure types, spare I/Os, use of network devices, etc.

Goal is to reduce the overall project costs.






~ QUESTIONS and DISCUSSION
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