Urban Horizons Gas Data

The microturbine system at the Urban Horizons site consists of a single Capstone C65 microturbine
generator. Gas data for this system is measured using a dedicated Eldrige Product Inc. 8716 MPNH hot-
wire anemometer gas meter, which reports gas flow via an analog 4-20 mA signal. The 4-20 mA signal is
read by an Obvius A8812 Acqisuite, which scales the signal from 1 CFH @ 4 mA to 850 CFM @ 20 mA.
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Figure 1. Data Logger Configuration Screen — Gas Meter

Table 1. Gas Meter Scaling

Meter Output | Obvius Data Logger Scaling
4 mA 1 CFH
20 mA 850 CFH
Slope 53.0625
Offset -211.25

RH/Temp/gas pressure/gas flow

Device Address: 250
Device Type: Obvius, A8812, Internal L/O (id=48)
Status: Ok

Current 4-20mA

V| help with units

Current Reading: 17.396 Cubic Feet/min

Sensor Name:

Input Mode:

Sensor Make and Model: | Eldridge EpiFlow 8716 MPNH

Sensor Minimum range:

Sensor Maximum range:

Pulse Multiplier: 1.000

Curve scaling: |(Nol Used) V‘
Engineering units: | Cubic Feet/min | — ‘(select standard units)
Rate: N/A

@obvius,

20497 SW Teton Ave, Tualatin, OR 97062
Ph: +1-503-601-2099 Fax: +1-503-601-6878

The data logger units are set to cubic feet per minute, not cubic feet per hour. This does not impact the
scaling, only the display units on the data logger. The 17.396 reading indicates that the sensor is
outputting 4.3089 mA, as computed below:

Meter Scaling Formula: Flow = Slope x mA + Offset

Solved for mA:

mA = (Flow-Offset) + Slope
mA = (17.396 —(-211.25)) + 53.0625

mA = 4.3089
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This indicates that the flow measured by the sensor at typical operation is very low. ldeally analog
meters should be sized for the peak flow to occur near 18 mA, to allow for sufficient analog to digital
conversion.

By virtue of being a hot-wire anemometer meter, the Eldrige Product Inc. 8716 MPNH is inherently
temperature compensated. Temperature compensated means that variation in gas density due to
pressure are directly measured by the sensor and corrected to standard conditions of 60°F. The 8716
MPNH is not pressure compensated. The meter specifications indicate that the impact of variation in
pressure is negligible for £20% variation of absolute calibration pressure.
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Figure 2. Eldrige Product Inc. 8716 MPNH Specifications

Assuming the meter is calibrated for standard condition of 14.7 psia, the +20% value indicates the meter
should be accurate at delivered gas pressures up to 2.94 psig’. If the gas pressure is substantially higher

114.7 psi x 20% = 2.94 psi.
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than this level, then the meter should be factory calibrated for the actual gas pressure, or an ideal gas
law correction can be applied.

Question #1: What is the calibration pressure for the meter?
Question #2: What is the gas pressure where the meter is located?

The data logger has a channel for gas pressure, but no data has ever been observed on that channel.
This data could be used to adjust the gas flow reading if the sensor is located in the same section of
piping (at the same pressure) as the gas meter.

The gas data collected to date has shown a high degree of linearity with power production. This
indicates that the meter is providing a reading that is related to the actual gas use of the microturbine,
but requires some adjustment (either pressure based or otherwise). The gas data also shows distinct
periods variation inside the overall linear trend, with some areas higher or lower than others.

Question #3: Do these distinct time periods correspond to any site changes on the gas system (e.g.
gas booster pressure adjustment, etc).
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Figure 3. Measured Raw Gas Data Variation Power Output
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Finally, an attempt to turn the measured gas data into a reasonable gas consumption was developed.
The specifications for the C65 microturbine indicate a gas flow rate of 842 MBtu/h at a full load power of
65 kW. This gas flow rate corresponds to approximately 815 CFH when a heat content of natural gas of
1,032 Btu/CF is applied.

Table 2. Performance Ratings

Parameter C65 CARB & Low NOx All Other C65
Net Power Output 65 (+0/-3) kW net 65 (+0/-2) kW net
Net Efficiency (LHV) 28 (£2)% 29 (2)%
Nominal Net Heat Rate 12,900 kJ /KWh 12,400 kJ /kWh
(LHV) (12,200 Btu /kWh) (11,800 Btu /kWh)
Nominal Generator Heat 12,100 kJ /KWh 11,600 kJ /kWh
Rate (LHV) (11,400 Btu /kWh) (11,000 Btu /kWh)
Nominal Steady State
Fadbow i | e e
Notes (1) and (2) ( ’ W) ( ’ L

Figure 4. Capstone C65 Ratings

Using this nominal gas flow rate of 815 CFH @ 65 kW, and the linear trend indicated in Figure 3, a
correction factor for the existing gas use was estimated.

Table 2. Gas Data Correction Factor Calculation

Rated Gas Use Observed Gas Use
System Power (Based on Rating) (Based on Trend) Correction Ratio
(kW) (CFH) (CFH) (Rated to Measured)
65 kW 815 CFH 23.38 CFH 815+23.38 =34.8

This multiplier of 34.8 was applied to all gas data prior to being loaded into the NYSERDA website. This
correction factor is only an estimate, based on the analysis above. Further investigation (including field
evaluation of the installed gas meter, observations of system power and gas pressures) are required to
determine the root cause of the gas data issue.
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