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Retro Cx Working Group

Objective:

Promote comprehensive Retro Cx 

Issues:

1. Retro Cx vs. Cx of ECM's

2. Retro Cx as an energy conservation measure (ECM)

· Capital improvement or O&M

· Fund from operating dollars eliminates many of the problems

3. Costing and estimating savings before the work is done 

· High risk – what is the ESCO's incentive

· Can the opportunities be identified in the detailed energy survey (DES)

4. Contracting issues (where does it fit into the ESPC contract)

5. M&V issues

· Hard to establish base line (fast and low cost)

· Estimating savings (close enough to guarantee)

· Hard to quantify part load conditions and number of hours without long-term monitoring

· How to make sure system stays fixed – original fix or new failures

· How measure performance (energy and standards of service)

· How to measure value of lost performance/productivity

· Many Cx opportunities/needs very difficult to M&V (e.g. control tuning)

· Many interactive effects

6. Why focus on Retro Cx vs. any other ECM

· Better baseline development for other retrofits

· Continuous Cx integration with M&V (post construction) 

· Identification of additional ECM's

7. Encouraging anything but cream skimming

· Skip difficult to M&V opportunities

· Skip non-energy savings Cx needs (incl. documentation, training, manuals, IEQ, etc.)

· Can we benchmark productivity and pay for it?

8. Continuous Cx – what is base line

· EMCS present or not (requiring loggers)

9. Desire to fund maintenance from energy savings

· How does average energy cost compare to average (or needed) maintenance cost

10. Does Continuous Cx mean providing maintenance?

11. Can we specify RCx and require as part of DES

12. Need to explore RCx scopes of work and how to integrate baselining and M&V

Accomplishments to date:

1. Marketing piece

Steps:

1. Develop examples

Discussion:

1. Should we encourage sites to require Retro Cx in DES

· Typical Cx costs are $.50/sqft +

· ESCO at risk for DES & ESCO wants to get paid 

2. Retro Cx could be in first delivery order 

· Operational performance monitored (continuous Cx)

· Energy savings based on estimates made during implementation 

· Can scope/savings change during implementation

3. How to M&V Retro Cx

· Quick fix of high opportunity measures 

· Longer term fixes including ongoing maintenance

· Shutting equipment down is major opportunity – what if operation hours change? – Could change in both directions, therefore continuous Cx would monitor hours and confirm needed.  Savings would be fixed based on savings estimate for first year.

Quinn & Tim's summary:

HVAC

Baseline

1) Retro Cx – single fix

a) Short delivery order (assumed degradation)

b) Acceptance test

i) Short term checks

2) Continuous Cx – continuous fix

a) Longer task order

b) Baseline more complex (how would have the system deteriorated and by how much over what time period?)

c) Maintenance or at least monitoring of maintenance

d) Acceptance test

i) EMCS exists

(1) Performance criteria – continuous monitoring

ii) No EMCS

(1) Verify maintenance

(2) Periodic performance checks

M&V

· Continuous monitoring

· Point checks

· Periodic performance checks

· Periodic maintenance

· (Stipulation)

Opportunity identified in DES

· Approximate savings estimate (hand wave), with guarantee much smaller (e.g. 10% and 4%)

a. Are ESCO's willing to take that risk?

Baseline (and savings) established as part of Retrofit Cx process

· Contractor less at risk (Retro Cx ECM funded)

· Off ramp if opportunity not materializing 

Cx may be combined with capital improvement (e.g. EMCS upgrade)

Retrofit Cx opportunities:

DES Cx (done during DES)

Bundle RCx with other ECM's

Tool to make-up shortfall

What do we want to accomplish today (or this week)?

What should the next product of the Retro-Cx working group be?

1) Sample M&V plans for typical RCx opportunities (including financial feasibility)

a) Strawman proposal of project

b) Broader set of opportunities with Air Handler than prior study by Nexant

· Outside air reduction

· Unoccupied set back

· Economizer

· Sensor calibration

c) Start at M&V work backwards

2) Take optional approaches and develop business case/strategy

Intro and Objectives – Quinn Hart

M&V Training Update – Mark Stetz

1) "Outside" training – AEE, ASHRAE, TAMU, UofW, NCBC

2) PNNL CD

3) FEMP ½ day

M&V Planning/Decision Tool – Satish Kumar & Venkat Kumar

1) Framework, risk management, flowchart

2) Action:  Add to intro package and project binder

AF M&V Plan Template – Quinn Hart

1) Straw man for working group to work

· Living document(s)

· Flexible - 80% solution

2) 4 done 14 to come

3) Target 5 to 10% of savings for M&V per year

4) Goal to reduce stipulated values

5) Share risk

· Equipment performance/efficiency is ESCO's responsibility

6) Example – VFD on 10, 50 HP motors

· Assume 10-20% degredation/year w/no M&V

7) Lighting

· Measure sample of every fixture group type (KW)

· Fix hours of operation after year one

8) Boilers

9) EMCS

10) Each guidance document includes example

FEMP M&V Template – Lia Webster

M&V of Ground Source Heat Pump – John Shonder

1) Iteration of M&V plan takes time

2) Preference towards calibrated simulation model (option D)

3) Short term metering used to calibrate model

4) For residential, a sample set of homes are monitored for EER and capacity to confirm that within some fraction of modeled values (catalog performance)

5) EER dependent on many factors

· Measure water temperature in (and out?), dry and wet bulb air temperature in (and out?), electric power, pressure drop (for flow) 

6) Annual M&V is small scale Cx

7) djf

M&V Budget tradeoffs (pressure to reduce non-project related activity):

1) Training

2) Review of Annual Reports

3) Review of M&V Plans

4) Summits

5) Update FEMP M&V Guide

6) Commissioning guidelines, training, case study

Let FEMP know this is important

