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Modeling Combined Heat and Power (CHP)

This technical tip only pertains to existing building facilities with existing on-site CHP. CHP itself
is not an eligible measure in the program. Incentives for new CHP projects (including additional
capacity) can be applied for through a separate program at www.njcleanenergy.com/CHP

For existing building projects with existing CHP plants, CHP must be explicitly captured in the
energy modeling software and calibrated to utility bills. While this technical tip provides an
example on how to model CHP using eQuest, the same concepts shall be applied to other
approved software packages such as Trane Trace, Carrier HAP, and DOE2.1.

Metering

There are 3 to 5 meters that must be explicitly modeled so that incentives can be calculated
and model can be calibrated:

e Grid electric

e Grid gas

e CHP gas

e Renewable electric (e.g. solar PV; if applicable)
e Surplus meter* (if applicable)

*Some software packages have the ability to model a surplus meter. This means that any
additional electricity produced beyond the needs of the building will be assigned to this meter
as long as the meter is defined as an ‘electric sale’ meter. If the electricity is not sold, then there
is no need for this meter to be defined.

Key Model Inputs

e Capacity of CHP (kW)

e Heat input ratio (ratio of fuel consumption to design electrical output, when both are in
the same units, in terms of the higher heating value of the fuel)

e Fraction of input recoverable for exhaust and engine jacket

e Loop assigned (HW, DHW).
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Model Calibration

The model must be calibrated for both CHP electricity and grid electricity (i.e. the two electric
‘meters’ cannot be combined since that can skew recovered heat simulated).

The model will not calibrate if it does not match the utility bills closely. Please make sure to
collect 12 months of all utility bills, which should encompass all energy usage—electricity,
natural gas, CHP gas use, etc. Then, please make sure to develop the model to reflect the actual
building.

ERP Documentation

e Electricity (kWh) generated by the CHP and consumed on site can be entered in ERP
Tables/Electric Totals tab/Column DC

e Utilized (not recovered) waste heat from the CHP can be entered into ERP Tables/Steam
tab or Hot Water tab, etc. depending on how the waste heat is being used on site.

e Any assumptions about the system must be detailed in the ERP Tables/Modeling
Approach tab so they can be applied on the back end for savings verification (this
includes calculating how much waste heat is being produced, utilized and dumped).

e Spreadsheet calculations, calculation methodology, and relevant equipment data must
be submitted to justify model inputs.

Note: Subject to Market Manager discretion, only savings to grid natural gas consumed by the
CHP will qualify for incentives, rather than savings to intermediate electricity and utilized waste
heat. For example, energy efficiency measures (e.g. boilers, etc.) that have downstream CHP
gas savings may qualify, as well as efficiency improvements to the CHP that will result in gas
savings (e.g. more efficient recovery and utilization of waste heat). CHP improvements that only
result in additional kWh generation do not qualify.

Example: Modeling CHP in eQuest

CHP can be modeled in eQuest by creating an electric generator. eQuest will model CHP by
assigning gas usage to electric end uses as shown below.
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Electric Generator Properties 2|

Currently Active Electric Generator: ICHP generator j Type: Engine Generator

Basic Specifications | Performance Curves I Loop Attachments I PV Array | Miscellanecus I

Electric Generator Name: I CHFP generator

13" -HlEngine Generator

Meter Assignments ————————— Equipment Capacity Equipment Efficiency

Fuel Meter: IFM2 'l Capacity: 65.0 kw Mechanical Efficiency: n/a ratio
Electric Meter: IEME 'l Minimum Ratio: I 0.10 ratie Heat Input Ratio: I 2.36 | ratio
Maximum Ratio:l 1.05 ratio

Surplus Meter: |- undefined - =

Awvailability

Start-up Time: I 0.08| h

Daone

*Note: Separate fuel and electric meters should be created in eQuest as detailed above.
Generator can be schedule via inputs on Electric Meter Properties window as shown below.

Flectrc Meter Progectes v e |

Currarely Active Blecing Mater; |zo,- =] Type: Liay

Banic Spechicatons | Wuideg and/or Submetors | Oirect Loads |

' Elecine Meter Name 5:
Typer [urity .’.]
Equpncent Efficency Bulang Urst Labels
Source-to-See 8 [ 50 pumy Eregy: [
Demand: | -
Transtormmer I
“m l  — W Macolargout
e Mabar heprts - [
Equp Comtrol
[~ >
ste:  [wia =
Track Schedule: [Genmeator Ogarston Cut 5ah o]

*Note: Default performance curves may be used. However, if manufacturer data is available,
custom performance curves can be created and submitted for review.
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Electric Generator Properties

CHP generamr |_

| GasTurbine-HIR-fPLR. v
[undefivea- 5] GasTurbine-Cap-fPLR__
GasTurblnE—Exh fPLR GasTurblnE—Exh fPLR

*Note: Heat recovered to supplement the HW loop and DHW loop should be modeled
separately, if applicable.

Electric Generator Properties

CHF generator |—

[Hot Water Loop 7|
| Domestic Hot Water Loo 7]
| Track ExhaJacket Loops 7]
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The modeled results will resemble the graphs shown below. Most of the gas usage in the right
graph is attributed to lighting (yellow bars), equipment (green bars) and other end uses that do
not directly consume gas, but rather consume electricity generated by CHP.

(x000) Electric Consumption (kWh) (x000,000,000) @S Consumption (Btu)
70 .
60 .
50 .
40 .
30 .
20 .
10 .
0 .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
[] Area Lighting ] Exterior Usage O water Heating [] Refrigeration
B Task Lighting B Pumps & Aux. B Ht Pump Supp. [ Heat Rejection
B Misc. Equipment [0 Ventilation Fans B Space Heating B Space Cooling

eQUEST will capture contribution of CHP toward electric consumption on economics level
reports, including detailed reports with the names starting with letter “E”, such as “ES-A”, “ES-
B”, etc., BEPU and BEPS reports, and “* - Parms Mtr.csv” report. Other types of reports, such as
for example “*-Parms.csv” focus on demand side and thus will not capture CHP.

Below is BEPS report for a sample project with CHP. Note that lighting end use is split between
electricity and gas to account for electricity generated by CHP that goes toward lighting:

REPCRT = WP Wilding Tomzgy Ferfccmance NEATIER TILE- Newazk LS )
TASK MIsC SWCT NI HIAT Vs VENT REFRIG KT M OOMEST EXT
LICHTS omw HEATIRG COOLING REJECT & X mas DISITAY SUOLEM HOT ¥R uie 0TAL
.0 i551.6 0.0 0.0 a%.2 60 .7 §65.8 0.0 0.9 0.0 120 .6 6821.0
0.0 $808.0 12381.9 7. 6.4 874.3 Qi.8 0.0 0.0 i483%2 2304 BB -
EETRICITY CONSUMED OFFSITE = Q.0 @
—— —— - —— - —— —— —— —— —— - — —— ——— ——

53595.5 11121.9 1117.8 35.9 1336 .1 1291.3 0.0 0.0 14253 a0 2WE3. 5

eQUEST gas and electricity consumption from economics level reports, such as BEPU/BEPS,
should be used to calibrate the model without any external adjustments. The ERP Tables’ built-
in functionality to populate with simulation results by copying “-Parm.csv” file on the assigned
tab will not function. Instead simulation results must be entered manually for baseline and each
measure.
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