
DUE DILIGENCE EVALUATION OF STATEN ISLAND CO.  

PROPOSAL TO MANCHESTER COUNTY CORRECTIONAL INSTITUTION (MCCI) 

(please note that names of the proposed developer and client have been changed) 

 

Staten Island Co. of Spring Lake, PA provided a “Tri-Generation Preliminary Feasibility Study” to 

MCCI early in 2012 which will be evaluated here. This evaluation provides a summary of the 

findings followed by a review of each section of the Staten Island Co. report (the report). 

 

SUMMARY 

 

In general the report fails to recognize the actual loads at the facility and proposes a system that is 

significantly oversized and which would result in poor economic performance. The operating 

economic advantage indicated in the report is severely overstated while the capital cost does not 

include all the work necessary to make the system operate as described in the proposal. 

 

The proposal scope of supply alludes in multiple places to the fact that CHP can provide 

uninterruptable emergency power. While the ability of CHP to provide emergency power does exist, 

the proposal does not incorporate the equipment and controls, and their cost, needed to provide 

this service. 

 

A ‘take-or-pay’ clause is suggested as the basis for a contract which, given the severe mismatch 

between the proposed CHP system and the facility’s existing infrastructure, would lead to either 

increased energy costs or significant additional capital costs to incorporate new conversion assets 

needed to ‘take’ the energy supplied by the CHP system proposed. 

 

There is no basis provided for calculating the loads that would be offset by the proposed CHP 

system other than stating that they are using data for 2012. The claimed thermal offset is not only 

inconsistent with the proposed engine performance but is also significantly higher than what would 

be expected to be offset by a CHP system given a cursory knowledge of the nature of the loads. In 

fact, the proposal indicates that the proposed system will save the MCCI facility more than it 

actually spends today on thermal energy. 

 

To produce the claimed electric savings the proposed system would operate at a load factor of 

approximately 53% while to produce the claimed thermal energy savings the same system would 

have to operate at a significantly higher load factor which is not possible as the economics of the 

proposed cogeneration system is driven by thermal energy being a by-product of the electric 

generation process. The proposal economic evaluation clearly indicates that fuel costs for the CHP 

system will be less than the value of the fuel that is offset by the thermal output of the system. Given 

that a CHP system such as the unit proposed is similar to a 40% efficient boiler, this claim 

contradicts logic. 

 

In the economic evaluation the values assigned to offsets are based on rates of 14.4 ₵/kWh for 

electric power and $13.70 per dekatherm for natural gas while the value assigned to natural gas to 



fuel the CHP system is $7.90 per dekatherm. These values are calculated by dividing the stated total 

value of the offset by the stated output of the CHP system and the CHP fuel value is calculated using 

an assumed engine efficiency, as no basis is provided in the report for these numbers. The offset 

rates are unrealistic and appear to be inflated to present significantly higher operational savings 

than would be expected.  Indeed the difference between the fuel rate for a cogeneration operation 

at $7.90 per MMBTU and the fuel rate for a traditional boiler operation of $13.70 seem to be 

designed to greatly slant the economics of cogeneration.  While it is reasonable to assume in some 

jurisdictions that local gas distribution companies offer an advantageous rate for cogeneration, a 

difference of $5.80 per MMBTU or in excess of 42% borders on the preposterous and seems 

deliberately deceptive to further the interests of Staten Island Co.. 

 

In order to actually apply the thermal energy from the CHP system in accordance with the report 

described use, hot water and chilled water piping loops including heat exchangers would be 

required at an additional capital cost. These costs are not included in the proposal. 

 

REPORT EVALUATION-page by page 

 

Page 2, Executive Summary: The claims of 18% transmission loss and 10% loss at each transformer 

are significantly exaggerated from the acceptable averages of 8% to 10% and 2% to 3% 

respectively, with the cited claims only representing the worst case scenarios on the hottest days. 

These claims also conflict with the graphic on page 5 which represents the national average 

according to the Department of Energy. The capacity of a CHP system to provide no-break 

uninterruptable power requires the addition of a significant amount of ancillary,  expensive 

electronic equipment which is not included in this proposal. The proposed CHP system of 1,200 kW 

would have the capacity to support the facility in standby mode but does not have the capacity to 

meet the peak loads of approximately 1,700 kW without some load shedding or support from the 

existing diesel generators. 

 

Page 3, Proposal Summary Based Upon Preliminary Study: The report states that the proposed 

1,200 kW CHP system would provide 5,553,725 kWh per year which is less than the total required 

for the facility during our review period which was 6,942,156 kWh. Some import of power is 

required when connecting to the utility grid in parallel mode but the production stated in the 

proposal only demonstrates a 52.8% load factor for the CHP system which indicates that this is not 

the optimal economic size. It should be noted that size may differ from the economic optimum to 

enhance reliability or standby capacity but no reason is provided in the report for this low load 

factor. 

 

The report further states that the proposed system would replace the value of 33,538 DTH 

(dekatherms or million Btu’s) of thermal energy. Based on providing the previously stated 

5,553,725 kWh per year and assuming a LHV efficiency of 38.5% (HHV of 35%), the total gas input 

for the kWh’s produced would be 54,173 DTH.  Again assuming a thermal efficiency of 38.5% LHV 

which would be typical for a reciprocating engine, the total thermal energy produced would be 

18,960 DTH which when used to offset heat from an 80% efficient boiler would result in a total 



offset of 23,700 DTH which is 70% of the claimed value. While the proposed 1,200 kW system is 

capable of producing a thermal offset of 33,538 DTH, this would not be possible if the system were 

only to produce the total power output stated in the report. No actual efficiency parameters have 

been supplied for the 600 kW engines proposed. Page 19 of the report does provide an efficiency 

statement but this is for a 1,000 kW engine which is not the basis of the proposal. Furthermore, the 

claimed thermal value replaced of 33,538 DTH represents approximately the entire thermal 

throughput of the facility including domestic hot water and kitchen use. For the 12-month period of 

our evaluation, the gas throughput was 35,549 DTH which would yield an expected total thermal 

load of 28,439 DTH when allowing for a boiler efficiency of 80%. Not only is the claimed offset value 

18% more than the load during the 12-month period from April 2010 through March 2011 but it is 

also unreasonable to assume that a CHP plant will capture the entire thermal load of the facility. 

 

The proposed savings of $792,051 are based on calculations in page 9 of the report which are 

analyzed below. 

 

The capital cost is stated in the report as $3MM for a turnkey design/build project and including 

four years of maintenance which is further stated to be “subject to verification of assumptions 

drawn from the preliminary study”. Industry norms are for a range of $2,000 to $2,500 per kW for 

the basic CHP system including design build and paralleling switchgear with a comprehensive 

maintenance program costing between 1.75 to 2 cents per kWh. Given that the system has a low 

load factor, the maintenance cost would be more likely be at the high end of the range. These norms 

do not include an absorption chiller or SCR for emissions reduction which would be required. Based 

on industry norms, the capital cost for the basic system sized at 1,200 kW would be from $2.4MM to 

$3MM. Maintenance costs based on the stated level of production at 5,553,725 and 2 ₵/kwh would 

be $111,075 per year and $444,298 for four years. Allowing for an absorption chiller (size stated to 

be 30 tons in page 30 although it is unclear why this chiller is so small), SCR and some degree of 

difficulty in working within a secure environment, the more likely cost for the proposed system is 

estimated to be $3.5MM to $4MM. It should be noted that this does not include any of the 

switchgear necessary to provide uninterruptable power or islanding capability and only allows for 

parallel operation. In addition, no hot water or chilled water loops as described below are included 

in this estimate. 

 

Page 3, Value of Distributed Generation to a State’s energy strategy: The basic stated advantages of 

DG are true. 

 

Page 3 & 4, Extensive demands on energy: The information provided here is generally correct. 

 

Page 4, Uninterruptable and emergency power functions. While CHP can generally be used as an 

emergency power supply, it does not provide uninterruptable power without a significant 

additional investment in electronic equipment which the system switches from parallel mode to 

island mode. While switchgear can be provided to allow the CHP generator maintain some level of 

operation while the system switches over from utility supply to backup supply, more typically the 

CHP generator will shut down and restart as long as it is synchronous and has black start capability. 



It should also be noted that gas fired generators do not have the same step loading capacity as 

diesel generators and so load switchgear would most likely have to be manually turned off and 

staged back on or automated which could require a significant investment in electric system 

upgrades. While gas fired standby generators and CHP systems can be more reliable in long term 

outages, the new diesel generator is configured and sized to be able to start and hold the entire 

facility load in the event of a utility outage and will have better step loading capability such that 

sequencing of loads may not be required. 

 

Page 5, The graphic presented is a Department of Energy graphic comparing grid to CHP energy 

losses. 

 

Page 6, Manchester County Jail Study: The report claims that the project will have a pay back of less 

than three years and allow the facility to operate on and off the grid. The economics and ability of 

the system to pay for itself in less than three years are reviewed below. As discussed above, the 

proposed system would not be able to handle current peak loads without load shedding and may 

need additional investment beyond that proposed to allow it function off the grid in an acceptable 

manner. 

 

Some discussion of the system design is provided and states that the proposed system will consist 

of two 600 kW generators with heat recovery configured to produce steam, hot water and chilled 

water. The proposed system will work in parallel with existing systems which will be required to 

meet peak thermal needs. While the report claims that the CHP system represents an avoided cost 

due to the additional capacity provided by the CHP system, in reality this additional capacity is not 

required and existing heating systems, although old, are in reasonable condition. In any case the 

CHP system capacity will not be available 100% of the time as the system requires shut down for 

maintenance and should existing boilers, hot water generators or chillers be replaced, they would 

need to be replaced with similar units even if the CHP system were available. There may be some 

room to replace the existing steam boiler with a smaller unit but this is due to the reduction in 

steam load rather than the introduction of CHP. 

 

In this section the “nominal” cost of the proposed CHP system is again stated as $3MM with annual 

savings claimed of $792,051 for a simple payback of 3.4 years as opposed to the “less than three 

years” stated earlier. The report further states that Staten Island Co. will work with the local gas 

utility (Progressive Natural Gas) to reduce distribution rates. In fact Progressive Natural Gas 

already has a special CHP distribution rate which could be applied to this project but no 

negotiations will produce the disparity between boiler gas and CHP gas that appears to be the basis 

for much of the projected savings claimed in the economic evaluation. 

 

Page 7, Cash Flow Summary: The cash flow is dependent on realizing annual savings of $882,051 

before maintenance costs which are stated as $150,000 per year. While the cash flow summary 

calculations are mathematically correct, the assumed capital investment and annual savings are 

doubtful and are further discussed above (capital cost) and below. 

 



Page 8, Cost of Electricity vs. Gas in Manchester County: The data provided in the table is dated and 

reflects energy costs from 2007 through the first two months of 2010 and so is at best over 2 ½ 

years old and should not be used as the basis for economic calculations. Furthermore the stated 

cost of generation is figured using the 41.7% LHV efficiency given for the 1,000 kW engine rather 

than the 600 kW engine proposed which would most likely have a lower efficiency. A distribution 

cost of 3 ₵/kWh is assumed and the marginal cost of self-generation does not include maintenance 

costs but is based purely on fuel costs, a high efficient engine and the assumed distribution cost.  It 

is unclear how these costs are used to develop the economic evaluation provided in page 9 of the 

re-port as they do not correlate with the costs and offset values assumed in the economic 

evaluation. 

 

Page 9, Project Economic Evaluation: The outline assumes a 10-year useful life for the proposed 

two 600 kW gas engine plant with a rebuild or replacement thereafter and the maintenance 

allowance would appear to be sufficient to include minor and major overhauls during this life span 

although this is not clearly stated. The stated maintenance costs may include other funds such as 

operator costs and need to be more clearly defined. 

 

Based on the stated annual electric production of 5,553,725 and the stated annual electric savings 

of $804,507, the inferred cost of electricity is 14.49 ₵/KWH which is not accurate and their logic in 

using this cost is unsubstantiated any further in the proposal.  This cost is not the average of the 

data provided which was 12.83 ₵/kWh and is considered high by comparison to current rates 

which are estimated to be 12 ₵/KWH. Based on the stated annual heat replacement provided by the 

CHP system of 33,538 DTH (dekatherm or million Btu’s) and the savings of $459,697.00, the 

inferred cost of natural gas for boiler operation is $13.70 per dekatherm which is considerably 

higher than the average of the data provided and close to twice the current rate which is estimated 

to be $7.00 per dekatherm. A credit for an annual capacity payment of $47,909 is claimed but this is 

not available for CHP plants that operate continuously as is the stated intention in the report. 

 

Based on providing 5,553,725 kWh’s of electricity using a 38.5% LHV efficient engine the total gas 

input to the CHP system would be 54,173 DTH. At the stated fuel cost of $430,062, the inferred cost 

of natural gas to drive the CHP system is $7.90 per dekatherm. While this may be somewhat higher 

than current rates for CHP, it is 42% less than the cost of boiler gas which is a gross exaggeration of 

the difference between the two rates. The economic evaluation in the report suggests that the value 

of natural gas offset by the CHP system ($459,697) is greater than the cost of gas to fuel the system 

($430,062) which is absurd. 

 

Based on the above, the savings stated in the report are deemed to be grossly exaggerated while the 

capital cost is understated. This, combined with the fact that the thermal output is not in sync with 

power output, suggests that the simple payback of 3.4 years is not achievable. 

 

Page 10, Power Purchase Agreement: Staten Island Co. states that the estimated savings are “based 

upon the energy costs forecast provided by the Manchester County jail”. However, there are no 

other references to such forecasts and clearly accurate forecasts were not used in the development 



of the report economics. An outline of a Power Purchase Agreement (PPA) structure is provided 

that suggests a discount to utility costs would be provided “in consideration” of a long term contract 

and minimum purchase requirement for both power and thermal energy provided by the CHP 

system. This type of structure would need full definition of the utility rates to be used as the basis 

for the agreement as well as recognize the significantly limited thermal loads that can actually be 

addressed by a CHP system – see the above Facility Load Analysis analysis section. Under the PPA, 

the savings to MCCI are given as 10% of the calculated offset values which as stated above, are 

significantly exaggerated. The 10-year total suggests that MCCI could save over $1.2MM but in fact 

the PPA would more likely increase energy costs at the facility due to the ‘take or pay’ clause. 

 

Page 11, Sample Proposal for a Power Purchase Agreement: This section contains some 

meaningless standard PPA clauses but provides no substantial detail. 

 

Pages 12 through 15: These sections provide some generic information on dispersed power 

systems, the electric grid system, trigeneration, demand side management and the results of a 

generic EPA program from another Staten Island Co. proposal. Page 14 contains a claim that the 

heat rate for the 600 kW engine is 8,184 Btu/kW LHV but this is not deemed reliable since it is in 

fact the efficiency claimed for the 1,000 kW engine in page 19. We have assumed an efficiency of 

38.5% for the 600 kW engine in the absence of any actual data and which is considered to be at the 

high end of the possible range for this size of engine. It should also be noted that as the proposed 

system is oversized and will have a low load factor, the actual efficiency of the proposed CHP 

system will be less than the manufacturer’s nominal efficiency which would represent fuel 

consumption at 100% load. 

 

Page 16, Our Engineering Approach: The general approach outlined is correct but generic. It is 

assumed based on the report provided to MCCI that Staten Island Co. has not yet initiated the steps 

in their approach. The differentiating value appears to depend on some proprietary technology for 

recovery of exhaust heat and treatment of exhaust emission which provide an “11% increase above 

industry standards” for energy output per unit of fuel. These claims are wholly unsubstantiated and 

no actual industry standards exist for efficiency. In fact, efficiency is secondary to load factor for 

successful CHP economics according to ASHRAE. 

 

Page 17 & 18, Initial Study Results: This section provides some little detail on the proposed CHP 

system which will be connected in parallel with existing utilities. The proposed CHP system would 

in fact be able to eliminate the “lion’s share” of the power currently provided by the utility. In this 

section, Staten Island Co. appear to suggest that they will also provide a 2 MW diesel generator to 

allow service to the CHP system. However, given the existence of a new 2.5 MW generator at site 

and the proposal cost, it is presumed that in fact this 2 MW generator is not included. This section 

also states that the proposed two CHP generators will be configured to assume the building load 

within 10 seconds and provide power to selected emergency loads. In the following paragraph 

entitled ‘Philosophy of Operation’ the report suggests that three 1 MW generators will provide 

power to the facility on a continuous basis with the facility being able to operate off grid and with 

some load shedding in the event of an extended utility outage. Towards the end of this section a 



heat balance is referenced but this is for the Mitsubishi 1 MW engine which is not part of their 

proposal for MCCI. It is assumed that there has been some confusion by Staten Island Co. with 

another proposal and in fact the proposed system only includes two 600 kw generators and no 

diesel standby generators. 

 

Page 18 & 19, Heat Balance of Mitsubishi Engine: The description, performance and emissions data 

provided is for a 1,000 kW generator and not the 600 kW generator proposed for the MCCI project. 

As above, it is assumed there has been some confusion by Staten Island Co. with another proposal 

for a different project. While it is claimed that the proposed Mitsubishi engine has been chosen “by 

a system of research and experience” it should be noted that according to Staten Island Co.’s web 

site, Remax is one of their partners. Remax is a distributor of Mitsubishi engines for over 30 years 

and uses them exclusively for their CHP packages and is the only generator supplier provided in 

Staten Island Co.’s list of partners. A note at the end of page 18 indicates that the report heat 

recovery results were based on year 2012. While full data for 2012 was not available at the time of 

the report, it is unclear why historical data was not used and there is no reference to actual data or 

details underlying the basis for performance claims. 

 

Page 20 & 21: This section provides some general information on converting the waste heat from 

the engine to useful forms of energy including steam, chilled water and hot water. While the 

information is generally correct, the application of the after-cooler engine circuit to feed water 

preheating should be recognized as intermittent and somewhat limited as the steam loop 

condensate return was reported to be 80% and the operation of the steam boiler is not continuous. 

The report suggests that heat from the generators will be used to preheat the air going into the 

rooftop air handling units (AHU) and that exhaust heat will be used to generate chilled water in an 

absorber which will be used to sub-cool the return from the DX units. In order to actually apply the 

heat, a piping loop would have to transfer the hot water from the CHP location to multiple AHU’s 

which would be extremely costly and impractical and does not appear to be included in the Staten 

Island Co. scope. While pre-cooling of the return refrigerant vapor from a DX unit is theoretically 

workable, there are significant limitations on how much load can be addressed without negatively 

impacting the operation of existing compressors. Furthermore, the construction of a chilled water 

loop and integration of chilled water-to-refrigerant vapor heat exchangers would be a significant 

cost burden which again does not appear to be carried in the Staten Island Co. proposal. 

 

Page 22, Block Flow Diagram of Heat Recovery and Use: It is assumed that this diagram is from 

another project and while useful for indicative purposes, not of any particular relevance to the 

MCCI facility. 

 

Page 23 through 29: As stated in the beginning of this section, this information is generic 

information reproduced from the Environmental Protection Agency’s CHP Partnership web site and 

while factual, it is not necessarily relevant to the MCCI’s facility other than it does identify the need 

for additional switchgear and wiring costs if the CHP system were to be used as emergency power. 

 



Page 29, Description of Major Equipment: While there is some confusion as described above 

relating to the provision of equipment and in particular relating to the system’s capacity to provide 

‘uninterruptable’ power as alluded to in page 4, it seems clear from the ‘Generation and 

Distribution’ description that the proposal is based on providing a system to run in parallel with the 

grid. 

 

Page 30, Main Mechanical power systems: The basic equipment includes two 600 kW packaged 

generators with heat recovery. The reference to transfer switches would again allude to standby 

ability but this needs further clarification. A “scrubber” is not typically associated with a 

reciprocating engine and is assumed to mean a selective oxidation catalyst or SCR which would be 

required for this engine. The chiller system minimal description is somewhat confusing as the 

proposed 1,200 kW CHP system would have the capacity to produce significantly more than 30 

tons. It appears that all the engineering, mechanical and electrical work relating to installation of 

the CHP system is included in the proposal. 

 

What does not appear to be included is plumbing work between the CHP system and the rooftop 

AHU’s as well as the chiller and the rooftop DX units. It is assumed that the proposal does not in fact 

include standby service but if it does there would most likely be significant costs associated with 

matching the CHP system with the existing load switchgear. 

 

OVERALL STATEN ISLAND CO. ASSESSMENT 

 

The Staten Island Co. proposal appears to be a very preliminary discussion on cogeneration 

technology and is not based on the site specific electric and thermal usage and demand, or logistical 

considerations at the MCCI.   Hopefully we have conveyed to the County the importance of correctly 

sizing and configuring CHP systems.  Site specific cost and operational considerations are critical 

component in the successful and economically viable development and implementation of these 

types of projects. 

 

In our opinion, the Staten Island Co. proposal is a generic discussion on CHP with promotional 

claims which appear to have no factual relevance to the reality of the MCCI site and energy loads. 

 

While Shoreline Energy Advisors believes that CHP is a viable technology for the MCCI, the 

suggested size from our analysis may be smaller than what the County had hoped for, or what 

Staten Island Co. had led the County to believe was viable.  While still attractive from an economic 

standpoint the County needs to decide if the size, returns and benefits of the more thoroughly 

specified CHP configuration is something it wants to pursue.  Once that has been determined, other 

decisions need to be made on methods of funding the project and how the construction is to be 

approached. 

 

In a competitive solicitation for these types of highly technical services, it is vitally important that 

the party providing those services to the County be well qualified and capable of supplying those 

services with technical, financial and operational acumen and substance.  Many times systems of 



this nature require that suppliers subsequently stand behind their claims, guarantees and 

warranties in the post-construction time frame and given this, an operating history, references and 

financial stability should be important qualifications for any supplier being considered for this type 

of ambitious undertaking.  Given the critical nature of the incarceration and security services being 

provided to the people of Manchester County at the prison, a supplier’s critical mass and experience 

is even more important. The County should be unambiguously confident in its supplier’s ability to 

perform and stand behind their obligations.  

 


