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LEARNING OBJECTIVES:

* Qverview of commissioning process

<

igh level industrial controls understanding
nderstanding of a controls factory acceptance test
ow to incorporate into project schedule

Discussion of benefits




COMMISSIONING PROGESS OVERVIEW



COMMISSIONING PROCESS: OVERVIEW

-

-
PLANNING DESIGN CONSTRU CTION OCCUPANCY
+ Owners Project Requirements « Initial CX Based Design Review * Submittal Review nal Testing
+ (ommissioning Plan « Update (X Plan (As necessary) * Review start up reports 'll'.l‘in:-l'rlrl!uirw
+ Commissioning Kich-off Meeting « Final Design Document (X Review  Pre-functional Chechlists + Resolve outstanding
+ Basis of Design Review + (X Specification Development » Start-up companents commissioning issues
+ Begin planning for Construction Phase efforts * Functional Testing » Recommissioning Effort

« D&M Review

+ Owner Traning

» (X Report

* Process that establishes the plant performance as designed
* Means to verify AND DOCUMENT a system’s performance

* |dentify construction anomalies and provide SOLUTIONS

* Creates a benchmark used for future retuning



COMMISSIONING PROCESS: WHY COMMISSION?

* More complex MEP systems

* |dentifies systems that are unfinished
* Completes building turnover

* Tests sequencing for efficiency

* Provides long term performance insight




COMMISSIONING PROCESS: CONTROLS FIELD TESTING CYCLE

1. Deploy to field for testing -‘ 2. Controls not complete

6. Implementation 3. Disengage

5. Controls Corrections K.

4. Clarification




CONTROLS OVERVIEW



CONTROLS OVERVIEW:

Optimization | PID Development

=== |nstrumentation
Selection

N\

Logic Programming | Written‘Sequences



CONTROLS OVERVIEW: TYPES OF DESIGN

* SAMA (Scientific Apparatus Makers Association) ~~ = — @, -0
e Pro: Best design layout for programming — =
* (on: Difficult to understand

* Written control sequences:
* Pro: Easy to understand

* (on: Interpretation and logic difficult to
program

e Combination of both:
* Pro: Easy to program and understand

* (Con: Costly to incorporate and takes high
level design
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CONTROLS OVERVIEW: DIFFERENT TYPES OF LOGIC

* Function Block Diagrams

* Aqgraphical depiction of process flow
using simple and complex
interconnecting blocks. Mainly used
in DDC, DCS and BAS systems.

* Ladder logic

* Agraphical depiction of a process
with rungs of logic, similar to the
relay ladder logic schemes. Mainly
used in PLCs.

e Structured Text

* Ahigh-level, text based language
such as BASIC, C, or PASCAL.

Holding switch

38 #SPDIMP2:=(DINT_TO_REAL(#Distance ) /DINT_TO_REAL (#RampDIST
39 If #SPDTMP2>#MaxSFDTMP Then #SPDTMP2:=#MaxSPDTMP; End_If:
40 If #SPDTMP2<#MinSPDTMP Then #SPDTMP2:=#MinSPDTMP; End If:

#PR:=#Actual PFOS>=(#TargetP0S- (#PosWIN/2)) AND #hctualP05<

--------------------------------------------------




CONTROLS OVERVIEW: CONSTRUCTION CHALLENGES

* Systems not completed at time of performance testing
* Controls sequences not clear or interpreted correctly

* Design changes to make field corrections

* Controls schedule compressed during construction

* Written sequence ambigquity

* Delayed owner move-in

* Repeated functional testing effort in the field

* Pressure to accept systems before operational issues are resolved




CONTROLS FACTORY ACCEPTANCE TESTING



GUNTRULS FAGTURY AGCEPTANBE TEST (FA):

* Understanding of defined performance

* Meets plant’s unique requirements

* Streamlines field testing and integration

* Verifies reliability and availability

* (learvision and path forward for CX: Functional Testing

* Execution of logic testing in a CONTROLLED ENVIRONMENT



CONTROLS FAT: SCHEDULE IMPACT

Less scheduling pressure
Work done up front
Intent Clarity/Understand

Control
Verification

Controls
Start Up

Mechanical
Systems

Project
Completion

Building Field Testing




CONTROLS FAT: PROJECT INTEGRATION

* Provide detailed COMMISSIONING SPECIFICATIONS
* Controls FAT should be lead by your commissioning engineer

* (reate and develop testing scripts early in the PROCESS
* Develop relationship with controls contractor that will work with you
* Execute FAT early in construction

» Stakeholder involvement crucial for success: |
* Commissioning Engineer .
* (Controls Design Engineer
* Facility Operator

* CHANGE THE PROCESS PARADIGM



* Redundancy requirements of the plant

» Alarm configuration and levels undefined

* Logic and goals for the facility not aligned

* Sequence of operation incomplete

* Continuity between graphics and existing campus graphics
* Set point and alarm (trigger) points do not align with design
* Default“canned” controls are still in place and not modified



CONTROLS FAT: BE

* Control logic clarification occurs early in project

» Stakeholders present for clarification
* System readiness
* No surprises after installation or during functional testing

* Reduce schedule pressure




QUESTIONS?



