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State of New Hampshire
Public Utilities Commission

21 S. Fruit Street, Suite 10, Concord, NH 03301-2429

Only facilities that began operation after January 1, 2013 are eligible.

Is this facility part of a Commission approved aggregation?
No x

DRAFT
APPLICATION FORM FOR

RENEWABLE ENERGY SOURCE ELIGIBILITY FOR
CLASS I THERMAL SOURCES WITH RENEWABLE THERMAL ENERGY CAPACITY GREATER THAN

150,000 BTU/HR
Pursuant to New Hampshire Administrative Code PUC 2500 Rules

• Please submit one (1) original and two (2) paper copies of the completed application and cover
letter* to:

Debra A. Howland
Executive Director

New Hampshire Public Utilities Commission
21 South Fruit Street, Suite 10

Concord, NH 03301-2429

• Send an electronic version of the completed application and the cover letter electronically to
executive.director@puc.nh.gov.

* The cover letter must include complete contact information and identify the renewable energy class
for which the applicant seeks eligibility. Pursuant to PUC 2505.01, the Commission is required to
render a decision on an application within 45 days of receiving a completed application.

If you have any questions please contact Barbara Bernstein at (603) 271-6011 or
Barbara. Bernstein@puc.nh.gov.

Yes

Aggregator’s Company Name:
Aggregator Contact Information:
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Cell:

State: NH Zip Code: 03603

Facility

Name:

Physical Address: 99 Road

Town/City: Charlestown State:

If the facility does not have a physical address, the Latitude:

Installer

Name:

Installer License Number:

Mailing Address:

________________________

Town/City:

___________
________

Primary Contact:

Telephone:

___________________________________

Email Address:

________

If the equipment was installed by the facility owner, check here:

______

Facility Operator

If the facility operator is different from the owner, please provide the following:

Name:

Facility Operator Telephone Number:

Part 1. General Application Information
Please provide the following information:

Applicant

Name: Whelen Engineering

99 Ceda RoadMailing Address:

_______________________________

Town/City: Charlestown

Primary Contact: Matt Dolloph

Telephone: 603-283-4046

Email Address: rndolloph@whelen. corn

Whelen Engineering Building 1

NH ZipCode: 03603

& Longitude

Froling Energy

590 Hancock Road

Peterborough State: NH Zip Code:

Mark Froling

603-924-1001 xl Cell:

Mark@Frol ingEnergy. corn

03458

603-520-6272
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Independent Monitor

Name: Adam Kohier

MailingAddress: 306 Hall Road

Town/City: Barrington State: NH Zip Code: 03825

Primary Contact: Adam Kohier

Telephone:

_____________________________

Cell: 603-969-6459

Email Address:

NEPOOL/GIS Asset ID and Facility Code

In order to qualify your facility’s thermal energy production for RECs, you must register with the
NEPOOL — GIS. Contact information for the GIS administratorfollows:

James Webb
Registry Administrator, APX Environmental Markets
224 Airport Parkway, Suite 600, San Jose, CA 95110

Office: 408.517.2174
jwebb@apx.com

Mr. Webb will assist you in obtaining a GIS facility code and an ISO-New England asset ID number.
GlSFacilityCode# N0N60530 AssetlD# N0N60530

1. Has the facility been certified under another non-federal jurisdiction’s renewable portfolio standards?
Yes

_____

No X

If you selected yes, please provide proof of certification in the form of an attached document as
Attachment 1-1.

2. Attach any supplementary documentation that will help in classification of the facility as Attachment
1-9

Part 2. Technology Specific Data
All Technologies

Fuel type (solar, geothermal, or biomass): Biomass (wood)

Rated Thermal Capacity (Btu/hr): 2, 000, 000

Date of initial operation using renewable fuels: 10/1/2013
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13 iomass
If a thermal biomass facility, provide proof of New Hampshire Department of Environmental Services
approval that the facility meets the emissions requirements set forth in Puc 2500, as Attachment 2-1.

Solar Thermal
If a solar thermal facility, please provide the Solar Rating and Certification Corporation rating based on
Mildly Cloudy C (kBtu/day):

_______________________________________________________________

Geothermal
If a geothermal facility, please provide the following:

The coefficient of performance (COP):

_____________________________________________________

The energy efficiency ratio of the system:

_________________________________________________

Part 3. Metering and Measurement of Thermal Energy and REC
Calculations
This section deals with the thermal metering system including methods for calculation and reporting
useful thermal energy. A copy of PUC 2506.04 of the RPS rules is included as Appendix A.

Using the table below, identify the thermal metering system or custom components (e.g., heat meters,
flow meters, pressure and temperature sensors) used to measure the useful thermal energy and enter
the accuracy of measurement for the entire system:

System or
Product name Product Manufacturer Model No.Component

BTtJ Meter larkSonic :lark Solutions CSEMB2O

Temperature Series 440 Pyromation 440-00
Trnmi_l-t-r

Total System 990
Accuracy (Percent)

Attach component specification sheets (Accuracy, Operating Ranges) as Attachment 3-1. I X
Attach a simple schematic identifying the location of each sensor that is part of the metering

_____

system as Attachment 3-2. X
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Check the applicable standard for meter accuracy prescribed in Puc 2506.04 among the six choices
below (compliance with Puc 2506.04 shall be certified by a professional engineer licensed by the state of
New Hampshire and in good standing):

If the facility is a large thermal source using a liquid or air based system, check the method
that applies:

A. Installation and use of heat meters capable of meeting the accuracy provisions of European
Standard EN 1434 published by CEN, the European Committee for Standardization. The
heat meter shall have the highest Class flow meter that will cover the design flow range at
the point of measurement and a temperature sensor pair of Class 5K or lower.

B. Installation and use of meters that do not comply with European Standard EN 1434,
provided that the manufacturers’ guaranteed accuracy of the meters is ±5.0% or better,

C. Use of an alternative metering method approved pursuant to Puc 2506.06.

If the facility is a large thermal source using a steam-based system, check the method that
applies:

D. Installation and use of meters with accuracy of ±3.0% or better.

E. Installation and use of meters with system accuracy that do not meet D but are ±5% or
better.

F. Use of an alternative metering method approved pursuant to Puc 2506.06.

Please summarize the manufacturer’s recommended methods and frequency for metering system
calibration and provide reference for source document (e.g. owners/operators manual):
Calibration checks to be performed periodically to verify the system is measuring within tolerance.

REC Calculation Discount factor for meter accuracy (Enter 0 if no discount is
required): 1

If the meters used to measure useful thermal energy comply with the accuracy of the European
Standard EN 1434 for liquid systems or use of meters with accuracy of ±3.0% or better for steam
systems enter zero, for all other systems enter the sum total of the manufacturer’s guaranteed
accuracy of the meters used or the accuracy of the alternative method approved pursuant to Puc
2506.06.

REC Calculation Discount factor for operating energy and thermal energy 2 %
losses:
Check the method usedfor determining the operating energy and thermal loss factor among the
choices below:

Default Factor I
• For sources using solar thermal technology, the discount factor shall be 3.0% of the useful

thermal energy produced;
• For sources using geothermal technology, the discount factor shall be 3.6% of the useful

thermal energy produced;
• For sources using thermal biomass renewable energy technology, the discount factor shall be
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2.0% of the useful thermal energy produced.
Actual Metering X

• Include a simple schematic identifying the operating energy and thermal energy losses and
placement of the meters.

Interim Alternative Metering Method
Until such time as the Puc 2500 rule is finalized applicants may utilize an alternative method as
described in the draft rule 2505.02(e)(2):

In lieu of the information required by Puc 2505.02 (d) (11) through (13), a thermal source may
submit a detailed explanation of the methodology used to medsure and calculate thermal energy
and an attestation by a professional engineer that is licensed in New Hampshire and in good
standing that the methodology for measuring useful thermal energy and calculating certificates
is sound.

7



Application Checklist

Application Attachment Check
. Item Description

Section Required box

Part 1-1 Applicant_Information LI
Part 1-2 — Facility_Location_Information LI
Part 1-3 Installer Contact Information LI
Part 1-4 — Equipment_Seller_Information LI
Part 1-5 — Facility Monitor Information LI
Part 1-6 — Regulatory Approvals for REC Requirements Yes LI
Part 1-7 Other REC Certifications LI
Part 1-8 Facility_Output_Information LI
Part 1-9 — Facility_Operator_Information LI
Part 1-10 — Additional Facility Classification Information LI
Part 1-11 — Attestation that Building Codes are Met LI
Part 2-1 — Rated Thermal_Capacity LI
Part 2-2a — Thermal Biomass Facility, 3-99 MMBTu/hour Output LI
Part 2-2b — Thermal Biomass Facility, 100+ MMBTu/hour Output LI
Part 2-3 — Solar Thermal Facility Solar Rating and Certification Corporation Rating LI
Part 2-4a — Geothermal Facility Coefficient of Performance LI
Part 2-4b — Geothermal Facility Energy Efficiency Ratio LI
Part 3-1 — Equipment_and_Meter_Description LI
Part 3-2 — Recommended Methods for Meter Calibration LI
Part 3-3 — Attestation that Meters meet PUC 2506 Requirements LI
Part 3-4 — Guaranteed Accuracy of Meters LI
Part 3-5a — Small Thermal Source- Calculating Useful Thermal Out LI
Part 3-Sb — Large Thermal Source- Calculating Useful Thermal Out LI
Part 3-6 — Meter_Accuracy_Discount_Factor LI
Part 3-7a — PUC 2506 Operating Energy and Thermal Loss Discount Factor LI
Part 3-7b — Determining Operating Energy and Thermal Loss Discount Factor LI
Part4-1 — OwnerAffidavit LI
Part 4-2 — Professional Engineer Affidavit LI



Part 4. Affidavits
Owners Affidavit

The following affidavit must be completed by the owner attesting to the accuracy of the contents of the application
pursuant to PUC 2505.02 (b) (14).

AFFIDAVIT

I, have reviewed the contents of this application and attest that it
is accurate and is signed under the pains and penalties of perjury.
Applicant’s Signature Date j _-I(,
Applicant’s Printed Name
Subscribed and sworn before me this .4f*\ Day (month) in the year 2o (p
Countyof 5t.,j.ftiVtLY\ State of “ N +

My Commission Expires

NH Professional Engineer Affidavit

I, attest that this facility meets the requirements of the thermal
REC eligibility requirements of Puc 2500, including the thermal metering and measurement methodologies and
standards and REC calculation methodologies.
Professional Engineer’s Signature [,-2Q Date

________________________

Professional Engineer’s Printed Name j4L1pj

NH Professional Engineer License Number

PE Stamp

4VøIUIliui,,
W

I$6M.
‘ I 1

Np12

‘‘::‘

Notary Public/Justice of the Peace Se

AFFIDAVIT
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Application_Checklist

Application Attachment Check
,

Item Description
Section Required box

Part 1-1 Applicant_Information

Part 1-2 — Facility_Location_Information

Part 1-3 — Installer Contact Information

Part 1-4 — Equipment_Seller_Information U

Part 1-5 — Facility_Monitor_Information U

Part 1-6 — Regulatory Approvals for REC Requirements Yes U

Part 1-7 — Other REC Certifications U

Part 1-8 — Facility_Output_Information U

Part 1-9 — Facility_Operator_Information U

Part 1-10 Additional Facility Classification Information U

Part 1-11 — Attestation that Building Codes are Met U

Part2-1 Rated Thermal_Capacity U

•
‘ Part 2-2a Thermal Biomass Facility, 3-99 MMBTu/hour Output U —

Part 2 2b — Thermal Biomass Facility 100+ MMBTu/hour Output U

Part 23 ‘Solar Thermal Facility Solar Rating and Certification Corporation Rating U

Part 2-4a Geothermal Facility Coefficient of Performance

Part 2-4b ‘ Geothermal Facility Energy Efficiency Ratio U

Part 31 ‘ ;Equipment_and_Meter_Description U

Part 3-2’ Recommended Methods for Meter Calibration U

Part 3-3 — Attestation that Meters meet PUC 2506 Requirements U

Part 3-4 — GuaranteedAccuracyofMeters U

Part 3-5a — Small Thermal Source- Calculating Useful Thermal Out U

Part 3-5b — Large Thermal Source- Calculating Useful Thermal Out U

Part 3-6 — Meter Accuracy_Discount_Factor U

Part 3-7a — PUC 2506 Operating Energy and Thermal Loss Discount Factor U

Part 3-7b — Determining Operating Energy and Thermal Loss Discount Factor ‘ U

Part 4-1 — Owner Affidavit U

Part 4-2 — Professional_Engineer Affidavit U
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Appendix A. Excerpt from Puc 2500 - Certain Thermal Metering
Provisions
For complete rules and requirements related to the RPS and REC eligibility, please refer to Puc 2500.

Puc 2506.04 Metering of Sources that Produce Useful Thermal Energy

(a) Sources producing useful thermal energy shall comply with this part in metering production of
useful thermal energy.

(b) Sources shall retain an independent monitor to verif’ the useful thermal energy produced.

(c) Sources shall take data readings for the measurement of useful thermal energy at least every
hour. The useful thermal energy produced shall be totaled for each 24 hour period, each monthly period,
and each quarter.

(d) Sources shall install meters to measure thermal energy output in compliance with the
manufacturer’s recommendations and as noted in this part.

(e) Large thermal sources using a liquid or air based system shall measure the useful thermal
energy produced using one of the following methods:

(1) Installation and use of heat meters with an accuracy that complies with European
Standard EN 1434 published by CEN, the European Committee for Standardization, and that
complies with paragraph (k), (1) or (m). The heat meter shall have the highest Class flow
meter that will cover the design flow range at the point of measurement and a temperature
sensor pair of Class 5K or lower. Compliance shall be certified by a professional engineer
licensed by the state of New Hampshire and in good standing;

(2) Installation and use of meters that do not comply with subparagraph (e) (1), provided that
the manufacturers’ guaranteed accuracy of the meters is ±5M% or better, and provided that a
professional engineer licensed by the state of New Hampshire and in good standing certifies
that the meters were installed and operate according to the manufacturers’ specifications and
in accordance with paragraph (k), (1) or (m); or

(3) Use of an alternative metering method approved pursuant to Puc 2506.06, provided that
the accuracy of any such method is ±5.0% or better, and provided that a professional engineer
licensed by the state of New Hampshire and in good standing certifies that the source
implemented the alternative method as approved by the commission and certifies that the
alternative method achieves the stated accuracy of ±5.0% or better.

(f) Large thermal sources using a steam-based system shall measure the useful thermal energy
produced using one of the following methods:

(1) Installation and use of meters with accuracy of ±3.0% or better, which compliance shall
be certified by a professional engineer licensed by the state of New Hampshire and in good
standing and in accordance with paragraph (m);
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(2) Installation and use of meters that do not comply with the accuracy of subparagraph (1)
(1), provided that the manufacturer’s guaranteed accuracy of the meters is ±5.0% or better,
and provided that a professional engineer licensed by the state of New Hampshire and in
good standing certifies that the meters were installed and operate according to the
manufacturer’s specifications and in accordance with paragraph (m); or

(3) Use of an alternative metering method approved pursuant to this section, provided that the
accuracy of any such method is ±5.0% or better, and provided that a professional engineer
licensed by the state of New Hampshire and in good standing certifies that the source
implemented the alternative method as approved by the commission and certifies that the
alternative method achieves the stated accuracy of ±5.0% or better.

(g) Small thermal sources shall measure useful thermal energy produced using one of the
following methods:

(1) For any small thermal sources, the methods described in paragraphs (e) or (f);

(2) For small thermal sources using solar thermal technologies, the method described in
paragraph (h);

(3) For small thermal sources using geothermal technologies, the method described in
paragraph (i); or

(4) For small thermal sources using thermal biomass technologies, the method described in
paragraph (j).

(h) Calculation of useful thermal energy produced by small thermal sources using solar
technologies.

(1) “Q” means thermal energy generated, stated in Btu’s.

(2) “R” means the Solar Rating and Certification Corporation (SRCC) OG100 rating on
Mildly Cloudy C Conditions, stated in thousands of Btu’ s per day.

(3) “L” means the orientation and shading losses calculated based on solar models such as
Solar Pathfinder, T-sol, Solmetric, or another model approved by the Commission, converted
from a percentage to the equivalent number less than 1.

(4) “t” means the total operating run time of the circulating pump as metered, stated in hours.

(5) “h” means 11 hours per day to convert the SRCC OGIOO rating to an hourly basis
(conversion factor).

(6) To calculate Q, the useful thermal energy produced by small thermal sources using solar
technologies, the source shall compute the product of R, t and the result of 1 minus L, and
divide the result by the product of h and 1,000, as in the formula below:

Q=[R*t*(1_L)]/(h* 1,000)

11



(1) Calculation of useful thermal energy produced by small thermal sources using geothermal

technologies.

(1) “Q” means thermal energy generated, stated in Btu’s.

(2) “HC” means the Air Conditioning, Heating and Refrigeration Institute (AHRI) certified

heating capacity at part load, stated in Btu’s per hour.

(3) “COP” means the AHRJ Certified Coefficient of Performance.

(4) “t” means total operating run time of the pump when the entering water temperature is

greater than the leaving water temperature, stated in hours.

(5) Small thermal sources using geothermal technologies may calculate Q, the useful thermal
energy produced, by multiplying HC by the difference between COP and 1, multiplying the
result by t, and dividing the result by COP, as in the formula below:

Q = [HC * (COP - 1) * tI / COP

(j) Calculation of useful thermal energy produced by small thermal sources using thermal

biomass renewable energy technologies.

(1) “Q” means the thermal energy generated, stated in Btu’s.

(2) “D” means the default pellet density, which shall be 0.0231 pounds per cubic inch.

(3) “R” means the auger revolutions per hour.

(4) “V” means auger feed volume, stated in cubic inches per auger revolution. Small thermal

sources shall assume that V equals one of the following:

a. 5 cubic inches per revolution for augers with a 2” inside diameter;

b. 20 cubic inches per revolution for augers with a 3” inside diameter;

c. 50 cubic inches per revolution for augers with a 4” inside diameter;

d. 95 cubic inches per revolution for augers witha 5” inside diameter; or

e. 150 cubic inches per revolution for augers with a 6” inside diameter.

(5) “EC” means the default energy content of pellet fuel, which shall be 7870 Btu per pound.

(6) “ASE” means the default thermal efficiency expressed as a percentage based on the
manufacturer’s warranty of average seasonal thermal efficiency, or based on a default thermal
efficiency of 65%.

(7) “t” means the total auger run time in hours as metered.
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(8) The estimated amount of fuel burned (the product of D, R, V and t) shall be verified by
the fuel purchase records and fuel inventory.

(9) Small thermal sources using thermal biomass renewable energy technologies with wood
pellets as the fuel source may calculate Q, the useful thermal energy produced, by computing
the product of D, R, V, EC, ASE and t, as in the formula below:

Q=(D*R*V*EC*ASE*t)

(k) Thermal sources using solar thermal technologies.

(1) “Qg” means the heat generated in the collector loop, stated in Btu’s.

(2) “dmldt” means the mass flow of the collector working fluid measured near the inlet to the
solar storage tank, stated in pounds per hour.

(3) “cr” means the specific heat of the collector fluid, stated in Btu’s per pound (mass),
degrees Fahrenheit (BTU/lbm-°F).

(4) “Ti” means the collector loop inlet temperature measured near the outlet of the solar
storage tank, stated in degrees Fahrenheit.

(5) “To” means the collector loop outlet temperature measured near the inlet to the solar
storage tank, stated in degrees Fahrenheit.

(6) “t” means the frequency at which data readings are recorded, stated in hours.

(7) Meter sensors shall be installed on the collector loop as close to the water storage tank as
practical and in accordance with the meter manufacturer’s guidance.

(8) Thermal sources using solar thermal technologies shall calculate Q, the useful thermal
energy produced, by calculating the product of dm/dt, c, the difference between To and Ti,
and t, as stated in the formula below:

Qg = (d1TIJdt)*C *(To —Ti) *

(1) Thermal sources using geothermal technologies.

(1) “Qg” means heat generated in the ground loop, stated in BTU’ s.

(2) “dm/dt” means mass flow measured near the outlet of the ground loop, stated in pounds
per hour.

(3) “cr” means specific heat of the working fluid, stated in BTU/lbm-°F.

(4) “t” means the frequency at which data readings are recorded, stated in hours.

(5) “Ti” means ground 1oop inlet temperature measured at the inlet to the ground loop, stated

in degrees Fahrenheit.
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(6) “To” means ground loop outlet temperature measured at the outlet from the ground loop,
stated in degrees Fahrenheit.

(7) Bleed points, supplemental boilers and cooling towers shall be excluded from the
calculation.

(8) Meter sensors shall be installed on the ground loop as close to the ground loop inlet and
outlet as practical and in accordance with the manufacturer’s recommendation.
(9) Thermal sources using geothermal technologies shall calculate Q, the useful thermal

energy produced, by calculating the product of dm/dt, c, the difference between To and Ti,
and t, as stated in the formula below:

Qg = (dmldt) * * (To —Ti) *

(m) Thermal sources using thermal biomass renewable energy technologies.

(1) “Qg” means the thermal energy generated from biomass, stated in Btu.

(2) “dm0/dt” means mass flow metered upstream of distribution and downstream of parasitic
loads, stated in pounds per hour.

(3) “h0”means the specific enthalpy at the metering point determined by temperature data
and, for superheated steam, by pressure data, stated in Btu’s per pound.

(4) “dmIdt” means mass flow of water into the feedwater or condensate pumps, stated in
pounds per hour.

(5) “h” means the specific enthalpy at the metering point which will be a function of the
enthalpy of incoming condensate and make-up water prior to the first condensate or feedwater
pumps, stated in Btu’s per pound.

(6) “t” means the frequency at which data readings are recorded, stated in hours.
(7) All metering systems shall measure boiler feedwater flow, pressure and temperature as
close to the first feedwater pump inlet as possible, thereby excluding the deaerator.

(8) Metering for systems that produce hot water shall include sensors for temperature and hot
water mass flow placed as close as possible to the boiler hot water distribution header inlet.

(9) Metering for systems that produce steam shall include sensors for temperature, pressure
and steam flow placed as close as possible to the steam distribution header inlet and thereby
prior to distribution to process loads.

(10) For saturated steam systems, pressure and temperature shall be measured to verif’ the
absence of superheat at the measurement point.

(11) For superheated systems, both pressure and temperature measurements shall be required.

(12) Regardless of phase, the enthalpy under the measured conditions shall either be calculated
using International Association for the Properties of Water and Steam (IAPWS) Industrial
Formulation 1997 (1F97) formulas or taken from LkPWS or derivative steam tables.
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(13) Thermal sources using thermal biomass renewable energy technologies shall calculate Q,
the useful thermal energy produced, by calculating the product ofdm0/dt, (h0j, and t, and
subtract from that number the product of dmm/dt, h1 and t, as stated in the formula below:

Qg = [dm011/dt *(h0t) * t]-[dm/dt *(h) * ti

Puc 2506.05 Calculation of Certificates for Production of Useful Thermal Energy

(a) Sources producing useful thermal energy, the independent monitor or the designated
representative shall report to GIS the useful thermal energy produced and the amount of RECs calculated
pursuant to this part, as verified by the source’s independent monitor.

(b) Useful thermal energy shall be expressed and reported in megawatt-hours where each
3,412,000 Btu’ s of useful thermal energy is equivalent to one megawatt-hour.

(c) Small thermal sources shall receive certificates based on the useful thermal energy produced as
metered pursuant to Puc 2506.04(e) or (1) and discounted, as applicable, by the discount for meter
accuracy pursuant to paragraph (e) or as calculated pursuant to Puc 2506.04(h), (i), or (j).

(d) Large thermal sources shall receive certificates based on the useful thermal energy calculated
pursuant to Puc 2506.04(e) or (f), discounted by the sum of the percentage discount for meter accuracy
pursuant to paragraph (e) and the percentage discount for operating energy and thermal storage losses, or
parasitic load, pursuant to paragraph (f).

(e) The discount factor for meter accuracy referenced in paragraphs (c) and (d) shall be one of the
following:

(1) If the meters used to measure useful thermal energy output comply with the accuracy of
the European Standard EN 1434 as provided in Puc 2506.04(e)(1) or the accuracy pursuant to
Puc 2506.04(f)(1), there shall be no meter accuracy discount; or

(2) If the meters used to measure useful thermal energy output do not comply with the
accuracy of the European Standard EN 1434 as provided in Puc 2506.04(e)(1) or the accuracy
pursuant to Puc 2506.04(f)(l), the applicable meter discount shall be the manufacturer’s
guaranteed accuracy of the meters used or the accuracy of the alternative method approved
pursuant to Puc 2506.06.

(f) The discount factor for large thermal sources for parasitic load referenced in paragraph (d) shall
be one of the following:

(1) For sources using solar thermal technology, the discount factor shall be 3.0% of the useful
thermal energy produced as measured pursuant to Puc 2506.04;

(2) For sources using geothermal technology, the discount factor shall be 3.6% of the useful
thermal energy produced as measured pursuant to Puc 2506.04;

(3) For sources using thermal biomass renewable energy technology, the discount factor shall
be 2.0% of the useful thermal energy produced as measured pursuant to Puc 2506.04; or

(4) The discount factor shall be the source’s actual metering of the parasitic load.
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Puc 2506.06 Reciuest for Alternative Method for Measuring Thermal Energy

(a) A source shall not use an alternative metering method until that alternative method is approved
by the commission.

(b) A source seeking approval of an alternative method shall submit an application to the
commission that includes the following information:

(1) The name, mailing address, daytime telephone number, and e-mail address of the person
requesting approval for the alternative method;

(2) The name and location of the source at which the alternative method will be implemented;

(3) A description of the metering method otherwise required by these rules and the reasons it
cannot be used with the applicant’s facility;

(4) A description of the proposed alternative method;

(5) Technical data and information demonstrating that the accuracy of the method otherwise
required by these rules will be substantially achieved by the proposed alternative method
(such data and information may include third party data such as product test results from
independent test laboratories, performance data based on nationally recognized product
test/certification programs, published resource data for use in calculations, and examples of
the use of the method by other organizations for similar purposes); and

(6) Certification by a professional engineer licensed by the state of New Hampshire and in
good standing of the meter accuracy rate that will be achieved by the alternative metering
method and that the proposed alternative method is technologically sound.

(a) Electricity generation in megawatt-hours and useful thermal energy expressed in megawatt
hours shall be measured and verified in accordance with ISO-NE and GIS operating rules and this Part.

(c) The commission shall approve an alternative metering method that satisfies the requirements of
paragraph (b).

16



— ]Tl\

________

The State of New Hampshire

DEPARTMENT OF ENVIRONMENTAL SERVICES

Thomas S. Burack, Commissioner

December 28, 2015

Mr. Mark Froling
Froling Energy
590 Hancock Road
Peterborough, NH 03458

Re: Recommended Certification as a Class I Thermal Renewable Energy Source
Whelen Engineering
Charlestown, NB

Dear Mr. Froling:

In response to your request on behalf of Whelen Engineering for certification of eight biomass
(wood pellet or precision dry wood chips) boilers located at the Whelen Engineering campus at 99
Cedar Road in Charlestown, NH as an aggregated Class I thermal renewable energy source, the
New Hampshire Department of Environmental Services (DES) recommends that the Public
Utilities Commission (PUC) grant approval to Whelen Engineering as a Class I thermal renewable
energy source eligible to generate renewable energy certificates. A summary of the facility
description, DES’ s review of best management practices (BMP) requirements, and a
recommendation for approval are presented below.

Facility Description

Facility Name: Whelen Engineering
Location: 99 Cedar Road in Charlestown, NH
Primary Fuel: wood pellets or precision dry wood chips
Net Maximum Output: 500,000 BTU/hr per boiler

Emissions

By definition, “Thermal biomass renewable energy technologies “, requires units rated less than 3
MIv[Btulhr gross heat input to meet best management practices (BMP) as established by DES for
control ofparticulate matter (PM) and nitrogen oxides (NOx) emissions. DES herein establishes
BMP as conducting boiler tune-ups annually and conducting combustion efficiency testing initially
and annually demonstrating results equal to or greater than 99%.

BMP Confirmation

Test data for carbon monoxide (CO) and carbon dioxide (C02)concentrations in the exhaust gas
were used to determine combustion efficiency using the following equation:

( r”—I ‘

L4L7 NHDES
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f’ug j2

CE(%) = 100 x CO2 / (CO2 + CO)

Where:

CE = combustion efficiency

CO2 = % by volume of carbon dioxide in the flue gas, and

CO % by volume of carbon monoxide in the flue gas.

The results of the initial tests indicate that the combustion efficiency meets the required 99%. DES
anticipates that Whelen Engineering will be able to meet ongoing BMP annually.

Conclusion and Recommendation for Approval

DES believes that Whelen Engineering currently meets, and annually will meet, the requirements
to be certified as a Class I - New Biomass thermal renewable energy source. DES recommends
that the PUC certify Whelen Engineering as a Class I thermal renewable energy source eligible to
generate thermal renewable energy certificates, on the condition that Whelen Engineering annually
demonstrates that BMP continue to be met.

Please submit a copy of this letter with your completed application for renewable energy source
eligibility to the PUC. If you have any questions, please contact me at ioseph.fontainedes.nh.gov
or (603) 271-6794..

Siiic,rclv

Joseph T. Fontaine
Program Manager
Air Resources Division
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I1ItATA! CSEM BTUIEnergy Monitor
Energy Monitoring of Heating or Cooling Systems, 3/4” to 10” Pipe
DESCRIPTION
The CSEM is an economical energy flow monitor intended for
applications in energy transfer and heating/cooling
systems where energy use requires measurement.

In heat exchange loops the CSEM internally calculates the
energy gained or lost by the heat exchanger. The energy is
calculated based on the the mass volume of liquid passing
through the system and the difference in temperature
between the supply and return lines. The volume of liquid is
measured by means of a Clark ultrasonic flow transmitter. A
RTD sensor built into the flowmeter (T1) measures tempera
ture at the meter. The remote temperature (T2) is measured
by means of a precision RTD sensor mounted in the return
pipe.

A scaled pulse output is provided and can be configured to
report volume flow rate, mass flow rate or unit of energy.
Modbus 485 communications provides an interface with a
building automation or monitoring system.

The unit contains non-volatile memory that records flow and
energy, and is updated every ten minutes. However, when
flow, mass or energy totals are read, the reported values are
true current values; the last stored value is added to the cur
rent accumulated value when the applicable register is read.

The default medium for the CSEM is water. Other media consisting of water and a certain percentage
of glycol up to 60% can be field configured.

__________________________________

SPECI FICATIONS
TEMPERATURE MEASUREMENT
RTD integral to Flow Transmitter:

Sensor: 1000 Ohm, Class B, Platinum RTD Element
(Alpha= 3.85)

Remote RTD Assembly: 1000 Ohm, Class B, Platinum RTD
Element

Option 1 (3/4” & 1” pipe size): 1 RTD packaged in a 1/4” x 2.5”
stainless steel sheath with 1/2” NPT brass adjustable compres
sion fittin9 for mounting in a 1/2” branch of a 3/4” or 1’ pipe
tee; supplied with 10 ft of 3-wire RTD cable.

Option 2 (3/4” to 10” pipe size): Clark Spring-Loaded RTD Thermowell Assemblies with
General Purpose Aluminum Connection Heads are designed for use with, and supplied
with, 31655 thermowells. This design allows 1/4” spring compression to ensure positive
contact with the bottom of the thermowell.

Sheath Material & Diameter: 316 55, 1/4” dia.
Element Connection: 3 wire, screw terminal
Connection to Energy Monitor: 10 ft connecting RTD cable supplied with each

model (longer lengths available).
Head Mounting Fittings: 31655,1/2” x 1/2” NPT hex nipple, 1” length
Head & Sheath Termonation: Aluminum screw cover head, 3/4” NPT conduit

connection
Thermowell Material: 316L55
Pipe Conection: 3/4” NPT
Models & Dimensions: See Table 1

Accuracy: Temperature difference used in energy calculation is obtained from a matched
pair of RTD’s calibrated at factory to report temperature difference to ±(0.1 + O.002*T)
Degs C.
Operating Differential Temperature Range Heating & Cooling:
2 to164°F (1.1°C to 91°C), minimum default factory set as 2°F consult factory for different
value.

Clark Solutions • 10 Brent Drive • Hudson, MA 01749 • Tel. 978 I 568 3400 • Fax 978! 568 0060

APPLICATIONS
ó HEATING ONLYAPPLICATION

• COOLING ONLVAPPLICATION

• HEAT RECOVERYAPPLICATIONS

• CONDENSATE RECOVERYAPPLICATIONS

• EFFICIENCY MEASURING/VERIFICATION



RemoteTemperatureRTDOption1:Model43-110
sheathedRTDwith112”NPTbrassadjustablecompression
fittingformountingina1/2”branchofa3!4”or1”pipe

tee.loftFixedlengthofRTDcablesupplied.

TableI

RemoteRTDModel&ThennowellDimensionChart

ModelForPipeSizes
1Fej

SjU

SheathedRTDwith1/2”NPTbrass

43-110
adjustablecompressionfittingformounting

ina1/2”branchofa3/4”or1”pipetee.
10ftFixedlengthofRTDcablesupplied.

19-027
3/4”,1”,1-112”&

1--

19-0283”&4”24”2-1/2”

19-0296”&8”26”4-1/2”

19-03010”29”7-1/2”

Figure2

112NPT

Figure1

1/2’

FLOWTRANSMITTERWITHRTDSENSOR&INTEGRATEDELECTRONICSFORENERGYCALCULATIONS

ClarkSonicultrasonicflowtransmittersareidealformeasurementoffl9wratesofacousticallycondutive
liquidsincludingmostcleanliquidsandmanyliquidswithentrainedsolids.Theyareidealfqrmonitoring
flowrateandtemperatureinheatexchangeapplications.CSEMflowtransmittersaresuppliedwitha
built-inplatinum1000OhmRTDtemperaturesensor(T1)tomonitorthemediatemperature.

Mainadvantagesincludeexcellentlongtermstability,nopressuredrop,broadfluidcompatibility,high
accuracyandlowcost.Also,therearenomovingparts.

Theoutputofthetransmitterisunaffectedbychangesinfluidtemperature,densityandviscosityasthe
flowcalculationisindependentofthespeedofsound.

WettedmaterialsincludeULTEM®encapsulatedultrasonictransducerswithachoiceofelastomersealsand
Brassbodymaterial.

PackagedintegraltotheCSEMflowsensoraretherelatedcircuitsformakingenergycalculationsandfor
providingpulseoutputandModbusRS485communications.

ClarkSolutions•10BrentDrive•Hudson,MA01749•Tel.978!5683400•Fax978!5680060

RemoteTemperatureRTDOption2:Modeil9-(027,028,029)
SheathedRTDpackagedwiththermoweli



FLOW TRANSMITTER SPECIFICATIONS
GENERAL
Flow Range: Bi-directional, per “Standard Models”

tables 2 & 3
Accuracy: ±0.75% of full scale
Media Oper. Temp. Range: -4 to 190°F (-20 to

87.8°C)
Ambient Oper. Temp. Range: -40 to 190°F (-40 to

87.8°C)
Response Time: 2 seconds
Viscosity Range: 0.2 to 150 cSt (0.2 to 150 mPas)
Liquid Density: 30.6 to 74.9 lb/cu.ft (490 to

1200 kg/rn3)
Max. Working Pressure:

3/4” to 2”:250 PSI (17.2 bars)
3” to 10”: PerASME 150 flancie specification

Pipe Sizes: 3/4”, 1”, 1 1/2”, 2” 3”, 4”, 6”. 8”, 10”
Pipe Connections:
See Model Tables 2 & 3

Sizes 3/4” to 2”- Female NPT or BSP
Size 3” to 10”: ASME 150 Flange

Electrical Enclosure: Po,ycarbonate with
gasketed cover and 1/2’ Liquidtight non-metalic
conduit connector

Enclosure Rating: NEMA 4 (lP 65)
Power Supply Voltage: 12 to 36 VDC
Current Consumption: <10 mA
Flow & Error Indication:

Green LED located on the wiring enclosure
Table 2

F
Model Pipe Size/Thread Size J,,,, P.S.
, Mm.

CSEMB1O 1.ONPTorBSP 0.75 50

Flashing- Making good measurements, flashes in
proportion to flow rate

Off- No flow
Steady on- Flow measurement error

WETTED MATERIALS
Ultrasonic Transducers: U LTEM® Encapsulated
Seals: EPDM5Buna-N, NeopreneTM,FKM, or other
Body Material:

3/4” to 2”:Brass (UNS C83600)
3” to 10”: Schedule 40, epoxy coated, carbon

steel pipe
OUTPUT
Pulse Output: Can be factory set or field configured
to report volume flow rate, mass flow rate or pulse per
unit of energy. Output is either an optically isolated
NPN transistor with maximum sinking capability to 50
mA from a voltage source of no more than 48 VDC or a
voltage output (power supply voltage). Pulse duration
is 1 ms when reporting flow rate and 10 ms when
reporting unit of energy (consult factory for different
pulse duration).
Wiring Connection: Via terminal strip (see wiring

diagragm).
Models supplied with:

lOft 3-conductor RTD cable
1 x 1/2” Liquidtight 90° non-metalic conduit

connector for power, pulse output and RS485
cable entry to wiring enclosure

1 x P6-7 Strain relief connector for RTD cable entry
to wiring enclosure

Poises/kg
3003’’,

150 150
96 96

Volume Flow(g/min)= 60 x Frequency/Pg Mass Flow(lbs/min)= 60 x Frequency/M,
Volume Flow(l/min)= 60 x Frequency/P Mass Flow(kg/min)= 60 x Frequency/M

1 Spring Retainer

2 Spring

Clamp

Bushing

20

16

Volume Flow(glmin)= 60x Frequency/P5
Volume Flow(l/min)= 60 x Frequency/P1
Mass Flow(lb/min)= 60 x Frequency/M1b
Mass Flow(kg/min)= 60 x Frequency/M9

STANDARD MODELS- 314” TO 2”

CSEMB34 3/4’ NPT or BSP

C5EMB1 5

0.38

1.50 NPT0rBSP 1.20

Table 3

STANDARD MODELS- 3” TO 10”

80

nil Scale &oiseOutpbgê)

Max. * ‘ /lb Mm. 41s/liter
25 1200 150 1.50 100

600 72 3.00 200
360 45 4.50 300

CSEMB2O 2.0’ NPTor BSP 1.80 120 240 30 6.8 455 60 60

CSEMC3 3,
CSEMC4

J’
“ .

‘TiWT Ranges & Vol. o.y Mass Flow Puke Output (Depen
Model ipe

F.S. GPM P,. Ma F.S LiteSize 4 Mm. Max. PulsesW Pukes/lb Mm.

4’.
6 400

7.5 500
75

60
9 23

7.2 29
CSEMC6 6” 18 1200 25 3 68 4500 7 7
CSEMC8 8” 30 2000 15 1.8 114 7600 4 4
cscio 10’ 45 3000 10 1.2 165 11000 3 3

1900 I 16

FIELD REPLACEABLE TRANSDUCER FOR 3” TO 10” SIZES

Transducer Components

—

dryv.......
drywell aids inser
failure of a transd
plished with out i......

The electrical PC board can als
specific information are maint
shipped.

5 Drywell

• .....ertediULTEM
cc. A

..ansducers. In the event of field
tforward and can be accom
shutting down the prucess.

6 Ultrasonic Transducer

or and other
rs

S
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EnergyMeasurement:
T1RTDislocatedintheflowsensor
T2RemoteRTDisinstalledinareturnpipe.

Heatingandcoolingenergyarebothmeasuredand
totaledinseparateregistersinmodelCSEM.The
valuescanbeinterrogatedviatheModbusMaster.

1)HeatingMode:T1>T2
2)CoolingMode:T2>T1

Theunitofenergypulseoutputfunctionsinthe
absolutemodeindifferentastowhetherinthe
heatingorcool’ingmode.
Systemaccuracy:EN1434-l,C900.1,OIMLR75-1
Class2&3(seeTable4)
Security:Holographictamperevidentlabelsealwith
uniqueserialnumberprovidedforelectricalenclosure
cover.Sealmustbebrokentoaffixajumperfor
commissioning
ModbusOperability:

BaudRate:9600(default)or19.2KB/S
Parity:Selectable,None(default),Even,Odd
SlaveId:01-255(defaultis02)
FunctionCodes:03,05&06aresupported
ExceptionCodes:01,02&03aresupported
Datatypes:Word,Double
Dataissent“BigEndian”,i.e.mostsignificant
bytefirst.

Table4AccuracyClassRatingPerEN1434-1&OIMLR75-1

Flowandenergydataupdatedevery2seconds.
Turnaroundtimeislessthan2seconds.Sincethedata

isupdatedevery2seconds,readingdataat
intervalsgreaterthantheupdatetimewillensure
thatcurrentvalueswillalwaysbefresh.

Commissioning:
TheCSEMcommunicationandotherparameters

canbepre-configuredandprogrammedatthefac
tory.Theycanalsobefieldprogrammedfromthe
user’sModbusMasterovertheRS-485network,orby
ClarkstandalonecommissioningsoftwareviaPC
serialorUSBportandaRS-485convertermodel43-
119(serialport)orUSOPTL4-LS(USBport).640Ohm
busterminationresistorscanbejumperselectedon
thepcb.Commissioningsoftwarecanbedownloaded
fromourwebsite,www.clarksol.com.

Thesoftwarehasadditionalfunctionalityand
enablestheusertointerrogateallregistersatonceto
receivemeasuredquantities.Also,alFrelatedunitsof
measurementcanberetrievedfromtheaddressed
slavemeter.Inaddition,manualdataloggingis
possible.

Table6-SetupFunctions,WriteDataRegisters

.Register#Functionöi-Dcription VariableNumberReqistersCodejyp
06

SETENERGYRATEUNITS40102106WORDUNITSOFENERGYRATE;3=BTUIM,4=KBTU/M,5=KBTU/HR,6=KW

SETMASSFLOWRATEUNITS40103106WORDUNITSOFMASSRATE;7=LBS/MIN,8=KGIMIN

SETFLOWTOTALUNITS40104106WORDFLOWTOTALUN1TS;9=GALS,10=LITERS,11=CUBICMETERS

SETENERGYTOTALUNITS40105106WORDENERGYTOTALUNITS;12=kBTU,13=W-HRS,14=KW-HRS

SETMASSTOTALUNITS40106106WORDMASSUNITS;15=LRS,16=KG

SELECTPULSEOUTPUT40107106WORDSELECTENERG’yFLOW,ORMASSASPULSEOUTPUT;0=FLOW,1=ENERGY,2=MASS

SELECTTEMPERATUREUNITS40108106WORDSELECTDEGFORDEGC;0=DEGF1=DEGC

SELECTMEDIATYPE40109106WORD0=WATER,1,(2)=ETHYLENEGLYCOL92%(95.5%)2(3)=PROPLENEGLYCOL94%(96%)

SET%GLYCOL40110106WORDENTERPERCENTADDED,1OTO6O

SETPULSETYPE40111106WORD0=UNIVERSAL;2=HEATINGONLY;3=COOLINGONLY

ClarkSolutions•10BrentDrive•Hudson,MA01749•Tel.97815683400•Fax978!5680060

Qass2

Table5-ReadDataRegisters

AboutEN1434-1max.permissibleerrorofcompleteheat
meters

Class2:E=±(3+40÷002q/q)
Class3:E=±(4+4.00+0.05qiq)

Where:
E=Max.permissibleError(%)

Omin.=LowerLimitofTemperatureDifference(2°C)
0=TemperatureDifferencebetweenSupply&Returnof

theheatexchangecircuit

q=Highestflow-rateatwhichenergymetershallfunction
continuouslywithoutmaximumpermissibleerrors
beingexceeded(statedfullscalevalueofCSEM)

q=FlowRate
Note:Accuracystatementsapplytometerswithmatchedtemperature
probesprovidedasoriginalequipmentfromfactory.

)escription

MASSRATE40005203DoubleRETURNSMASSFLOWRATEINSELECTEDUNITS

FLOWTOTAL40007203DoubleRETURNSTOTALFLOWINSELECTEDUNITSSINCELASTRESET

HEATINGTOTAL40009203DoubleRETURNSTOTALHEATENERGYINSELECTEDUNITSSINCELASTRESET

COOLINGTOTAL40011203DoubleRETURNSTOTALCOOUNGENERGYINSELECTEDUNITSSINCELASTRESET

MASSTOTAL40013203DoubleRETURNSTOTALMASSINSELECTEDUNITSSINCELASTRESET

LOCALTEMP40015203DoubleRETURNSLOCALTEMPERATIJREINSELECTEDUNITS

REMOTETEMP40017203DoubleRETURNSREMOTETEMPERATUREINSELECTEDUNITS

DIFFERENTIALTEMP40019203DoubleRETURNSDIFFERENTIALTEMPERATUREINSELECTEDUNITS

SETFLOWRATEUNITS40101WORDUNITSOFFLOWRATE;0=GIM,1=L1M



Table 7- Commissioning & Other Functions, Write Data Registers

Function
Register # Function UTh

DescriptionNumber Registers Code
SET SLAVE ID 40201 1 06 WORD 02 IS FACTORY SET 0 to 255; Can only be set when commissioning
BAIJDRATE 40202 1 06 WORD 19.2 KB OR 9600 (DEFAULT) 0 = 9600,1 = 19.2kb; Can only be set when commissioning
SET PARITY 40203 1 06 WORD NONE, ODD, EVEN (DEFAULT) 0,1,2; Can only be set when commissioning
RESET FLOWTOTAL 00001 1 05 WORD CLEARSTOTALIZED FLOW
RESET HEATING ENERGYTOTAL 00002 1 05 WORD CLEARS TOTALIZED HEATING ENERGY (ONLY WITH COMMISSIONING JUMPER INSTALLED)
RESET COOLING ENERGY TOTAL 00003 1 05 WORD CLEARS TOTALIZED COOLING ENERGY (ONLY WITH COMMISSIONING JUMPER INSTALLED)
RESET MASS TOTAL 00004 1 05 WORD CLEARS TOTALIZED MASS (ONLY WITH COMMISSIONING JUMPER INSTALLED)

rrL —

,‘

Cfrrdli tb C*d*l 4b3% 4**#4 LI

co F’1 Flow Rate Units
Volume Flow Rate 0 000 Energy Rate Units .. Volume Flow Rate 0.000
Mass Flow Rate 0000 Mas Rate Units Mass Flow Rate 0.000Device ID
Energy Rate 0 000 Finn Total Units ‘ Energy Rate 0 000

Baud Rate C 9600 Energy Total Units ‘e
t.ocal Temperature 0.000Local Temperature 0 000C 19200 Mass Total Units e.

Remote Temperature 0 000 Remote Temperature 0 000Pulse Output Type
Panty

vounie Flow Total 0 000 Reset Temp Output Untts
‘ I Volume Flow Total 0 000 Reset

Juniper ON Mass Flow Total 0000 Reset MedIa Type Mass Flow Total 0000 Reset
% Ethylene Glycot

HeatIng Energy Total 0 000 ResetHeating Energy Total 0 000 Rset % Propylene GlycoI I
Coolnig Energy Total 0000 Reset Cooling Energy Total 0.000 ResetRetrieve Settings

Apply Settings Get Data Apply Settings Gel Data

I Commissioning from a persoflLcomputer isstaghtforward with Clark commissioning s ‘oad from our
website at: tlcsoLcorn.Requires PiN 43-119 or USOPTL4-LS , RS48

DIMENSIONS

Table 9 Dimensions (Inches)

Size A B C D

3/4’ & 1” 9.15 1.62 2.28 2.63

1-1/2” &2 9.85 2.75 2.59 3,02

3-10” Schedule 40 Carbon Steel Pipe, ASME 150 Flange Pipe sizes 3/4” to 2”

I— —

of

— C—.—

Metei Table 8 C
Size

ID A B C E ‘F

3” 11.00 3.07 7.50 0.74 4.05 3.... 6.00 4-0.,
4” 13.00 4.03 9.00 .94 4.50 3.75 7.50 8- 0.75
6” 16.00 3.06 11.00 1.00 5.60 3.75 9.50 8-0.88
8” 18.00 7.98 13.50 1.12 6.62 3.75 11.75 8-0.88
10” 22.00 10.02 16.00 1.19 7.69 3.75 14.25 12- 1.0

Clark Solutions • 10 Brent Drive • Hudson, MA 01749 • Tel. 9781 568 3400 • Fax 978! 568 0060



ELECTRICAL

RS-485:3-conductorcable
Red:TXD1(Dl)
Black:TXDO(DO)
GreenorClear:GND

Power&NPNTransistorOut:
4-conductorcable
Red(+):V1,12to30VDC
Black(-):V,Return
Green:OPTONPNE
White:OPTONPNC

OptionalRS485Converterfor
CommissioningfromaPC:
Model43-119:Usewithcommport
ModelUSOPTL4-L5:UsewithUSBport

PCEnd:069Female
RS-485End:TerminalBlock

TerminalBlockConnectionstoCS-EM:
Black:TD(A)
Red:TD(B)+
ClearorGreen:Gnd

TerminalConnections

1-5RTD-Red8ModbusGround
2+12-36VDC6RTD-Red9ModbusDl
3—7RTD-White10ModbusDO

ooooooooIoo1
E1234567aleio

4-L

NF’°Opc-1sola’edSwtchOutrut

I

uiseuulput:1puise=1Icw-Mr
ulseType:Uruversal
tledia:Water,noglycol
olumeFlowRateUnits:LiterslMin
lassFlowRateUnits:KGIMin
olumeTotalUnits:Liters

tiassTotalUnits:KG
nergyRateUnits:KW
nergyTotalUnits:KW-Hrs
emperatureUnits:‘C
1in.Temp.Differential:1.1°C
audRate:9600

‘arity:None
lavelD:02

Note:NPNOpto-isolated
switchoutput(Order
codeI)andVoPowered
PulseOutput(ordere
codeV)arejumper
selectedatthefactory.

ORDERINGINFORMATION

Table10

314”TO2”ORDERINGINFORMATION
ORDERNUMBER(ABCDE)
Example:CSEMB1O-19-027NE11

PLWOut

1234

AB
U

mreJ1=DefauftofljJ_2=
DefaultConfig.#23=Default

SeeTable2forflowulseOutput1pulse1000BtuituPulseOutput1pulse1KWHr
TransmitterModeldetalPulseType:UniversalPulseType:Universal I

Media:Watetnoglycol.Media:Water,noglycol
olumeFlowRateUnits:GallonslMinolumeFlowRateUnits:Liters!Min

SeeTable1forE—EPOMMassFlowRateUnits:LbslMinMassFlowRateUnits:KG/MmUserSpecified,
temperatureprobedetailN=FemaleNPTnJBunaNolumeTotalUnits:GallonsolumeTotalUnits:Litersusertofillout

CSEMB34-43-i10B=FemaleBritish——tassTotalUnits:Lbs-MassTotalUnits:KGandsubmitcon
CSEMB34-19-027StandardPipe

—e-v—vInergyRateUnits:kBtulMinEnergyRateUnits:KWfigurationshet
CSEMB1O-43-110(G)prene

PulsenergyTotalUnits:kBtuEnergyTotalUnits:KW-Hrs(lastpaneofthis
tccttoInVFKMemperatureUnits:‘FemperatureUnits:°Cbulletin

inemierenial2°F...

CSEMB15I9-027uTRat.iii0tMinTemp.Differential.1.1C

CSEMB2O-19-027arity:NoneParity:None
lavelD:02aveID:02

Table11

3”TO10”ORDERINGINFORMATION
ORDERNUMBER(ABCD)ULTEM°isaregisteredtrademarkofTheGeneralElectricCompany
Example:CSEMC4-19-028E12

D

2=DefaultConfig.#2

AB

___

FlowtransmitterModelTransduc

_____

WlRemotetempProbeSeal1=DeautConig.#1

SeeTable3forflowuseOutput:1pulse=1000Btu(1KBtu)
TransmitterModeldetailulseTe:Universal

olumeFlowRateUnits:Gallons/Mm
SeeTable1for-MassFlowRateUnits:LbsIMin

temperatureprobedetailE=EPDMlO?tolumeTotalUnits:Gallons
B—Buna-NsoaMassTotalUnits.Lbs

CSEMC3-19-028N=Neoprene°,_,,‘,nergyRateUnits:kBtulMin
CSEMC4-19-028FKMul

geEnergyTotalUnits:kBtu
CSEMC6-19-029emperatureUnits:°F
CSEMC819029Mmn.Temp.Differential:2°F

CSEMC10-19-030BaudRate:9600

lave10:02

Accessory-IAce5Sory[
RT-3-5023-conductorRTDcable,22guagestrandedtinned,PVC

insulation,red,red,white.SpecifyLength.

M22448013-conductorshieldedplenumwire,22AWG,PVC.SpecifyLength.

UserSpedfled,usertofill
outandsubmitconfigu
rationsheet(lastpageof

thisbulletin

Description

14-conductorshieldedplenumwire,22AWG,PVC.SpecifyLength.

43-119RS-485converterforcommissioningfromaPCCommPort

ClarkSolutions•10BrentDrive•Hudson,MA01749•Tel.978!5683400•Fax978!5680060

IUSOPTL4-LSRS-485converterforcommissioningfromaPCUSBPort



Instruments Series 440 Programmable RTD Temperature
Transmitter Specifications

Resistance Thermometer Input (RTD)

[1] % is related to the adjusted measurement range (the value to be applied is the greater)

12] All data is related to a measurement end value of 20 mA
[3] Under reference conditions

TYPE MEASUREMENT RANGE MINIMUM RANGE

PtlOO (a 0.003 85 Cj (-200 to 650) C [-328 to 1202] F 10 C (18 Fj

Connection Type 2 or 3 wire connection cable resistance compensation possible in the 2 wire system (0 to 20) 0

Sensor cable resistance maximum 11 C) per cable

Sensor current 0.6 mA

Output (Analog)

Output signal (4 to 20) mA or (20 to 4) mA

Transmission as Temperature linear

Maximum load (Vp,p - 10 V)/ 0.023A(current output)

Digital filter 1st degree (0 to 8) s

Induced current required 3.5 mA

Current limit 23 mA

Switch on delay 4 s (during power la = 3.8 mA)

Electronic response time 1 5

Failure Signal (fault monitoring)

Undershooting measurement range Decrease to 3.8 mA

Exceeding measurement range Increase to 20.5 mA

Sensor breakage/short circuit 3.6 mA or 21.0 mA

Electronic Connection
!

Power supply U, = (10 to 35) V dc, polarity protected

Allowable ripple U 5 V at Ub 13 V, f,,, = 1 kHz

Resistance Thermometer Accuracy (RTD)

TYPE MEASUREMENT ACCURACY ‘g *.4III
Ptl 00 0.2 °C or 0.08% III

Reference conditions Calibration temperature (23 ± 5) °C [73 ± 9] F

General Accuracy

Influence of power supply ± 0.01%/V deviation from 24 V 21

Load influence ± 0.02%I1 00 0

Tern erature drift Td= ± (15 ppmrC x (range end value + 200) + 50 ppm/CC x measurement range) x
p = deviation of the ambient temperature according to the reference condition

Long term stability 0.1 °C/year or 0.05%/year 11]l



TT41-7 3

4000 Gallon ASME Builer Tank
w/ Sensor Wells and 4” Perimeter Insulation\

N
BTU Meter

ClarkSonic (Clark Solutions) CSEMB?0
with 440-00 Pyromation Temp Sensors\

____z_j_

L

‘

Zt 3 Way tlIxInp VaIve ,‘aas

Mixed Heating Water Supply Zi & Z2

Zone I Pumps
lx(3x3x40 WilO Strato 0)

I I

Thne 2 °urep
3x3x4O Wrir, Strntos 0)

altl

1/
L’ L

ii

3 Way 4ixin Jsin

Return Water Mixer\ j j J
Boiler Pump

I ç;

//
4x Eroehng TX 150 Pellet/Chip Bo’ilers
with 4 Boiler Staging Controller

II

Htrr,o Warm Return

=i I

Simplified Mechanical Schematic, Not shown are:
Venting, expansion equipment, pressui e lelief and
controls.
Piping Systems: Welded and Victaulir
Insulation: 1.5 FG on all pipes, 4” Ff2 on tanks
PVC Jackets and flttiigs on all Piping and Fithngs
Elonitoing: DCM Logic, Web Based Boiler Orowser
Installation: Froiing Energy
Design: Frolinq Fncry
Engineering Frolinq Energy and 015

Froih,gEnr5y DinnssBorSaIeuedSrn.w Charlestown NH Building #1 North Whelen Engineering As -Built Schematic
December 75, 101
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January 2sE, 2016

Adam Kohier, PE
306 Hall Road
Barrington, NH 03825

Mr. Matt Dolloph
Whelen Engineering
99 Ceda Road
Charlestown, NH 03603

Dear Mr. Dolloph,

I am writing in reference to the BTU meter installed on the biomass heating system at Whelen
Engineering Building 1. On June 2, 2015 I visited the site and reviewed the thstallation of the BTU
meter.

Based on my field review, I believe that the BTU meter is installed per the manufacturer’s
recommendations and per the requirements of PUC 2506.04.

I can be reached at 603-969-6459 if you have any questions.

Sincerely,

3a
Adam S. Kohier, PE
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