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Learning Objectives

v Identify existing gaps in the transition of your buildings & utilize industry best
practices to build new procedures and processes. These often include the
development of an asset management system, a warranty management system and
standard operating procedures.

v' Leverage fault detection and diagnostics tools to continually monitor new or
retrofitted equipment.

v' Develop and define Key Performance Indicators (KPIs) early in the design process to

track the critical components of a successful transition.
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A Framework for Closing the Performance Gap

The Performance Gap

High Performance, Sustainable Design buildings often do not perform as designed

50% of energy is wasted in buildings

Operators and technicians are not provided with the right tools to manage new,
complex controls systems
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The Performance Gap
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Presenter
Presentation Notes
Speak of what is Sustainable Operations – how TSO is both a single project turnover from construction to operations, as well as a campus program of standardizing current portfolio and setting the bar for future operations across multiple facilities and space types.


University of Utah by the Numbers

32,760 1,535

Total University Enroliment Acres of University-Owned Land

>500 15MM 3 5

Buildings Square Feet High-Temperature, Chilled Water
Hot Water Plants Plants



University of Utah Health Sciences

* Only university health care system
in the state of Utah

 Training ground for Utah health
care professionals

e 14,000 faculty & staff

e 4 million sqft; 23 buildings
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University of Utah Health Sciences Campus

0 Health Sciences Academic & Research Buildings 1.7M sqft

e University Hospital Campus 1.3M sqgft

e Huntsman Cancer Institute & Hospital 1M sqgft

The Need
The U needed help addressing four major deficiency areas with the campus:
1. Capacity Issues 3. Aging Equipment

2. Lack of Redundancy 4. Lack of Automation



Building a Central Plant vs Optimizing Portfolio
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First Cost

$39,300,000

m Central Plant Addition

$30,000,000

40-yr NPV

$(40,000,000)

m Conservation Measures

$30,384,000
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Energy Efficiency Improvement Needs

Recover plant capacity
through efficiency &
load reduction
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Campus Energy Efficiency Project (CEEP)
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Conservation Strategies

400 to 600 Ton Load Reduction w/ Evaporative Cooling on Lab AHUs w/
100% OA

200-300 Ton Load Reduction w/Lab Fume Hood VAV Retrofit
w/Occupancy Sensor

e Utilize critical space controls and venturi air valves

e Occupancy sensors in building zones

e Targeted lighting retrofit

A

700 to 1100 Ton Capacity Increase on Central Plant

* Increase CHWST from 39F to 42F w/elimination of building-level HX

* Coil level independent flow control valve retrofit for better control
and better delta T

* Increase CWST to increase chiller capacity
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Opportunities to Fill Gaps & Optimize Transition

Issue
Management
Services

Building

Performance *
Optimization
. Maintenance Planning
Facility Consulting Services —ojk ﬂ & Management
;acm_ty Management —— Operations
ervices :
Benchmarking
. Energy Program
Management
Remote Monitoring —— >
Services

Facility Project Management




Transition to Sustainable Operations Program

Construction
to Operations

Active Energy
Management

Capital
Planning


Presenter
Presentation Notes
Define and Discover Phase
Risk: The TSO process is new to the construction and operations staff
Solution:  We will work collaboratively with the facility operations and capital staff to ensure that we have a standardized approach that works for all stakeholder. Our knowledge transfer strategy will also ensure that the information learned is useable not only to initial staff, but also to future facilities teams (our process ensures the knowledge stays with the building and not with individuals).
Risk: TSO process is starting late on the project
Solution: We will leverage our experience and knowledge of complex systems that are contained in the building to expeditiously deploy staff to accelerate the program to match with the existing construction timeline. McKinstry has staffing availability to deploy a team that can ensure this project benefits fully from the transitional services program. 

Standardization Phase
Risk: Facility operators not yet available to train on building’s complex systems
Solution: McKinstry has resources with deep infrastructure knowledge that stand ready to augment staff during the transitional period, minimizing down time and ensuring there is no gap in operations.
Risk: There might be a timing gap between when the SOP, MOP, and EOP are developed for the building, and when procedures need to be in place. 
Solution: During the Define and Discover phase we will create an interim process to identify short term SOP, MOP, and EOP measures. We will ensure that our TSO team is available to manage any emergency situation during the TSO process, specifically during periods where training or fill procedures are not yet established. 
 
Stabilization Phase
Risk: Complex building information can get lost or disorganized in a project closeout process. 
Solution: Our goal is to ensure these standards are documented, the staff is trained on them, and the whole process is organized in an intuitive format both digitally and via hard copy so the staff is prepared for day to day operations and ready to respond to work orders and emergency situations. We will also ensure all sub system contractors and vendors are trained on the building’s operational procedures. A sub system work plan will be identified and documented for each sub-contractor or vendor. 

Optimization Phase
Risk: Often warranty items go uncorrected or unreported during the warranty period costing maintenance and operation dollars.
Solution: Our goal is to capture and facilitate correction of all warranty items before the end of warranty period. 
Risk: Buildings are dynamic, allowing for deviations in performance from the design goals to go unnoticed for months during the initial occupancy period. In addition, performance can drift over time without specific attention. 
Solution: Our dynamic ongoing energy and operational analytics systems will allow us to capture system failures or inefficiencies in real time. This will allow us to document and report these issues quickly, ensuring the issues are addressed under the project warranty. 
Risk: Occupants/tenants change with time, altering the operation of the facility. 
Solution: Our team has extensive experience adjusting facility KPI’s to accommodate for these changes.



TSO at University of Utah
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Setting Key Performance Indicators (KPIs)

 Characteristics of a KPI
v Measurable

v' Time component

v' Demonstrate success of the project

v Allows for further optimization

 Example KPIs

v

DN NN

Building energy usage
Campus energy usage
Cost of corrective maintenance per asset

Percent of assets that have warranty information
documented

KPIs allow us to monitor, analyze, and optimize
the performance of the TSO program
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ldentifying Gaps & Opportunities

Key Steps in Identifying Gaps

* One-on-one conversations with various staff
* Data collection & analytics

* Site observations & building walkthroughs
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Asset Management
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Operating Procedures

e Developing procedures for maintaining all equipment
* Standard Operating Procedures (SOPs)
* Maintenance Operating Procedures (MOPs)
* Emergency Operating Procedures (EOPs)

* Working closely with building maintenance staff to develop procedures
* Training staff

e Standardized naming & storing of procedures for ease of access
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Active Energy Management

* Fault Detection for identifying energy savings measures
e Dashboard for University staff to view measures & building performance

* Implementing energy savings measures
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Overcoming Challenges

» Many different staff in an organization can have very different views on what the
standards should look like

» Some staff may feel protective of their area of work and be hesitant to outside input

» Large organizations may have many similar or overlapping initiatives occurring at once
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