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1. List of the personnel (with contact information) who provided assistance in the development of this document
(QESP, Host Agency, DEEP, CEFIA, Utility, etc.)

Matthew Cohen, DEEP


2. Description of the sources of data used in the development of this document
(utility bills, site visit, logs, etc.)

· Utility bills
· Site visits
· Boiler logs
· Other information


3. Description of the facilities, major systems inspected, dates of inspection, and any projects specifically identified by the Agency 
(building age, size, type, construction, operation, occupancy, etc.)
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Northern CI is a level five (5), maximum security institution. It is designated to manage those inmates who have demonstrated a serious inability to adjust to confinement posing a threat to the safety and security of the community, staff and other inmates, are sentenced to death, or unsentenced inmates that possess a high bond.

Northern CI was completed in January of 1995 and consists of six (6) two-story cellblock modules (or “pods”) with a maximum total capacity of 600 inmates (100 per pod). The facility also contains administrative offices, a kitchen, laundry facilities, a medical ward, a gymnasium and visitation areas. Northern CI is situated on 20 acres in Somers, CT, immediately adjacent to the Osborn Correctional Institution.





4. Measurements taken and equipment used 
(foot-candles, pipe temperature, amperage, etc.)

· Light meter readings
· Pipe temperature
· Amperage


5. Assumptions/Standards used for analysis 
(combustion % eff, kW/ton, $/kWh, $/therm, ASHRAE, 3,413 btu/kWh, Motor Master, R.S. Means, etc.)

Reference is made to the ASHRAE 1989 Fundamentals text page 22.19 Table 9A “Heat Loss from Bare Steel Pipe to Still Air at 80 degrees F, Btu / hr-ft” for losses from un-insulated lines and Table 11 “Recommended Thickness for Pipe and Equipment Insulation”.


6. Weather data and utility consumption information 
(account numbers, meter numbers, suppliers, distributors, tariff, voltage, amperage, configuration, rates, transformers, etc.)

           Weather Data
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Utility Consumption

To complete this preliminary report, we collected four (4) fiscal years of electricity and natural gas data and three (3) of water. CDOC’s fiscal year starts in July and ends in June. We have also obtained 15 minute interval electric usage data from CL&P and daily gas usage from Yankee Gas.
The following charts identifies the base year electrical, gas, and oil (if applicable) utility rates and consumption for CDOC. The utility data can be found in the Appendix. This utility data will give Johnson Controls the basis from which we shall arrive at the baseline to determine the estimated project savings.
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7. Energy Conservation Opportunity Description 
(list by individual building)

ECO #1 – Lighting Upgrade at Northern

A.	Existing situation

	
Interior spaces are illuminated primarily with linear fluorescent lighting fixtures containing 32-watt T8 lamps and standard normal power electronic ballasts. Fixture types throughout the facility include surface mount, corner mount, and recessed tamper proof vandal fixtures. Industrial fixtures are located in mechanical and electrical spaces. 2x4 recessed fixtures are located in the administration offices. Day Rooms are illuminated with 2x2 recessed tamper proof lighting fixtures containing three (3) 40-watt biax lamps. Gymnasium is illuminated with 400-watt metal halide high bay lighting fixtures. Recreation yards are illuminated with high pressure sodium wall pack or flood lighting fixtures. The boiler room is illuminated with eight foot (8’) industrial fixtures containing T12 lamps and ballasts.
Exterior lighting is illuminated with a combination of high pressure sodium and metal halide lighting fixtures. These exterior fixtures include pole mounted floods serving the perimeter, wall packs, canopy fixtures, and ground based floods.





B.	Calculation approach for determining Baseline energy consumption, and estimated Baseline energy consumption
	Connected kW Savings = ∑u [ (kW/Fixturebaseline x Quantitybaseline - kW/Fixturepost x Quantitypost)]t,u Where:

	kW/fixturebaseline = lighting baseline demand per fixture for usage group u

	kW/fixturepost = lighting demand per fixture during post-installation

	Quantitybaseline = quantity of affected fixtures before the lighting retrofit Quantitypost = quantity of affected fixtures after the lighting retrofit

	kWh Savings (Lighting) = ∑ [ Connected KW Savingsu x Hours of Operationu ] Where:

	k W h Savings(u) = total connected KW(u) multiplied by Hours of Operation (u) Hours of Operation = annual run hours identified for usage group u




C.	Proposed technology modification (including alternate approaches as appropriate)

· Retrofit existing T8 fluorescent fixtures with new 25-watt T8 lamps and high efficiency low power electronic ballasts.
· Retrofit existing day room fixtures with an LED retrofit kit.
· Replace existing gymnasium fixtures with new LED fixtures.
· Replace existing high pressure sodium fixtures with new LED fixtures.
· Retrofit existing T12 industrial fixtures with new 25-watt T8 lamps and high efficiency electronic ballasts.
· Replace existing high pressure sodium and metal halide exterior fixtures with new LED fixtures. The DC battery backup system will be decommissioned. The new LED fixtures will be powered by AC only.

D.	Calculation approach for estimating post modification energy consumption, and estimated post modification energy consumption

	Connected kW Savings = ∑u [ (kW/Fixturebaseline x Quantitybaseline - kW/Fixturepost x Quantitypost)]t,u Where:

	kW/fixturebaseline = lighting baseline demand per fixture for usage group u

	kW/fixturepost = lighting demand per fixture during post-installation

	Quantitybaseline = quantity of affected fixtures before the lighting retrofit Quantitypost = quantity of affected fixtures after the lighting retrofit

	kWh Savings (Lighting) = ∑ [ Connected KW Savingsu x Hours of Operationu ] Where:

	k W h Savings(u) = total connected KW(u) multiplied by Hours of Operation (u) Hours of Operation = annual run hours identified for usage group u



Estimated Modification Energy Consumption

XXX kWh


E.	Estimated savings, and proposed methodology to measure and verify savings

	Estimated savings
	XXX kWh

	M&V

	Approach X


F.	Operational and Maintenance considerations including costs for outside services

	Facility is responsible to change lamps and ballasts when they burn out.



ECO #2 – Pipe and Valve Insulation of _________________________
     (provided as an example of how to add additional ECOs)

A.	Existing situation

	A significant quantity of uninsulated high-temperature heating hot water piping is present in Osborn CI due to an ongoing maintenance and repair of pipes and valves. Exposed high temperature hot water pipe has a high surface temperature and radiates a significant amount of heat that is often wasted.
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B.	Calculation approach for determining Baseline energy consumption, and estimated Baseline energy consumption

	Energy Savings $
	= ((Heat Loss Rate per foot of Un-insulated Pipe – Heat Loss Rate per foot of Insulated Pipe) x (length of Pipe x Hours of Operation) x Cost / btu) / (Boiler Efficiency))



Estimated Baseline Energy Consumption

XXX MMBtus


C.	Proposed technology modification (including alternate approaches as appropriate)

	Johnson Controls will insulate exposed piping and valves in all subject buildings. The insulation will prevent the loss of heat from the pipes, thereby saving boiler energy as well as improving occupant comfort in adjacent spaces.
Insulation will be at least 2” thick and will be installed on exposed hot water piping greater than 1.5” in diameter. The domestic hot water lines noted should have at least 1” of fiberglass insulation. Johnson Controls will install an energy-saving thermal blanket system on valves and fittings identified during the IGEA. The thermal blanket system consists of high-quality insulation, custom fit to match gate valves, pressure reducing valves, flanges, strainers, steam traps, heat exchanger heads, and condensate pumps. The thermal blanket insulation system is designed for ease of installation through the application of prefabricated two piece jackets and the use of stainless steel lacing.
Piping with degraded or missing insulation will be included for application of new insulation.



D.	Calculation approach for estimating post modification energy consumption, and estimated post modification energy consumption

	Energy Savings $
	= ((Heat Loss Rate per foot of Un-insulated Pipe – Heat Loss Rate per foot of Insulated Pipe) x (length of Pipe x Hours of Operation) x Cost / btu) / (Boiler Efficiency))



Estimated Baseline Energy Consumption

XXX MMBtus


E.	Estimated savings, and proposed methodology to measure and verify savings

	Estimated savings
	XXX kWh

	M&V

	Approach X


F.	Operational and Maintenance considerations including costs for outside services

	There is no O&M consideration.  (Or is there?)



G.	Spreadsheet containing:

i. ECO #
ii. ECO description (brief)
iii. Baseline Consumption and Cost (electric, gas, fuel oil, water)
iv. Post Modification Estimated Consumption (in native units) and Cost 
     (electric, gas, fuel oil, water)
v. Estimated Savings (in native units) and Cost 
     (electric, gas, fuel oil, water)
vi. Estimated Modification costs
vii. O&M cost impacts
viii. Simple payback
ix. Assumption section indicating unitary rates for each utility
x. Estimated Incentive
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