WM Group Engineers, P.C.

June 21, 2008
Mr. Chris Cherau
Director of Engineering
Brown Facilities Management

295 Lloyd Avenue

Providence, RI 02912

Re:
McMillan/CIT/Geo-Chem Chilled Water Systems
Dear Chris:

Pursuant to discussions with John King and Paul Amadio, we are pleased to submit our proposal to provide engineering services related to the above referenced chilled water system.  

A. Project Understanding

The McMillan chilled water district comprises active chiller plants in McMillan, GeoChem, and CIT.  The chiller in Science Building has been abandoned in place.  The chilled water distribution system cross-connects all of the chiller plants as well as other buildings (Barus Lab, 180 George, and 182 George.  GeoChem and CIT have plate and frame heat exchangers for free cooling operation in the winter. 
The McMillan chiller plant employs primary/secondary pumping; GeoChem and CIT are all-primary pumping.  The plant configuration is as follows:

McMillan:

· Chillers (CH-1 & CH-2) (w/VFD):
675 ton 
· Primary chilled water pumps (P-7 & P-8): 
1350 gpm @ 40 feet TDH

· Secondary pumps (P-9 & P-10) (w/VFD):
2700 gpm @ 60 feet TDH

· Secondary pumps (P-13 & P-14) (w/ VFD):
1500 gpm @ 80 feet TDH
GeoChem:

· Chillers (1 & 2):



75 ton

· Chilled water pump (P-1 & P-2):
450 gpm @ 55 feet TDH

· Chilled water pump (P-2A) (w/VFD):
600 gpm @ 60 feet TDH

CIT:

· Chillers (CH-1 & CH-2):


275 ton

· Chilled water pumps (P-3 & P-4):
508 gpm @ 95 feet TDH
Science Building:

· Chiller abandoned in place

· Chilled water pumps bypassed

The individual chiller plants were originally standalone systems.  The plants were cross-connected and the piping system expanded in 2003.  Many automated valves were installed at the time to provide operational flexibility under various loading conditions, i.e. high summer, low summer day, low summer night and spring/fall, and winter.

Recently, the chilled water system has experienced inadequate chilled water flow to the loads on 5th floor in CIT.  In addition, Brown would like to simplify the operation of the automated valves for the operating modes, and optimize the use of variable speed pumps to improve the energy efficiency.
This project calls for rectifying the chilled water flow shortage problem in CIT and developing a control sequence for the operation of the chillers, pumps and automated valves throughout the system.  
B. Project Approach and Scope of Work

The McMillan chillers are equipped with variable speed drives and therefore would provide efficient operation throughout the capacity range.  Therefore, the McMillan plant should be the first to operate; the GeoChem and CIT plants should operate only when the load exceeds the McMillan plant capacity.  Using this sequence as the basis, we will perform the following tasks:

	Item
	Work Description
	Man-Hour

	1
	Review the existing chilled water flow schematics of the McMillan, GeoChem and CIT chilled water systems.  Survey the chiller plants and distribution piping system.  Special attention will be given to locations of automated valves and points of cross-connecting piping. 
	24

	2
	Study the existing JCI control logic/programming for the individual chiller plants including the speed controls for the CHW pumps.
	20

	3
	Review the available operating logs of chilled water flow, temperature and pressure at various locations in the system. 
	8

	4
	Perform simplified hydraulic calculation to determine the required pumping head for the following chilled water circuits:  McMillan to GeoChem, McMillan to CIT, and McMillan to 182 George Street.
	20

	5
	Develop control sequence for the following:
· McMillan operating alone

· McMillan and GeoChem and/or CIT operating

· GeoChem and CIT operating on free cooling
	40

	6
	Identify any piping modification that may be required to simplify the operation
	12

	7
	Present the proposed control sequence to Brown, and hold a brainstorming discussion meeting
	16

	8
	Finalize the control sequence and other recommendations
	24

	9
	Estimate the potential energy savings that would result from the change of operation.  The calculation will be based on the load data provided by Brown and local weather data.
	40

	10
	Summarize results in a report.
	20

	
	Total
	224


C. Compensation

At an average cost of $110/hour, our fee will be $24,640.  Reimbursable expenses for reproduction, courier, computer plotting, and travel/living will be billed at cost.  We estimate reimbursable expenses to be $3,500.
We trust the above provides you with the required information.  If you have any questions, please do not hesitate to contact us.
Very truly yours,
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