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

DRAFT

APPLICATION FORM FOR
RENEWABLE ENERGY SOURCE ELIGIBILITY FOR
CLAss | THERMAL SOURCES WITH RENEWABLE THERMAL ENERGY CAPACITY GREATER THAN

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

e 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

e 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.

Is this facility part of a Commission approved aggregation?
Yes No X

Aggregator’s Company Name:
Aggregator Contact Information:
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Attachment Labeling Instructions

Please label all attachments by Part and Question number to which they apply (e.g. Part 3-7). For
electronic submission, name each attachment file using the Owner Name and Part and Question
number (e.g. Pearson Part 3-7).



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

Name: Whelen Engineering

Mailing Address: 99 Ceda Road

Town/City: Charlestown State: NH Zip Code: 03603
Primary Contact: Matt Dolloph

Telephone: 603-283-4046 Cell:

Email Address: mdolloph@whelen.com

Facility

Whelen Engineerin Building 1
Name: g g g

Physical Address: 99 Ceda Road

Town/City: Charlestown State: NH Zip Code: 03603
If the facility does not have a physical address, the Latitude: & Longitude

Installer

Name: Froling Energy

Installer License Number:

Mailing Address: 590 Hancock Road

Town/City: Peterborough state:  NH  7ip Code: 03458
Primary Contact: Mark Froling

Telephone: 603-924-1001 x1 Cell: 603-520-6272

Email Address: Mark@FrolingEnergy.com

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

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

Name:

Facility Operator Telephone Number:




Independent Monitor
Name: Adam Kohler

Mailing Address: 306 Hall Road

Town/City: Barrington State: NH  7ip Code: 03825

Primary Contact: Adam Kohler

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 administrator follows:
James Webb
Registry Administrator, APX Environmental Markets
224 Airport Parkway, Suite 600, San Jose, CA 95110
Office: 408.517.2174
jiwebb@apx.com

Mr. Webb will assist you in obtaining a GIS facility code and an ISO-New England asset ID number.
GIS Facility Code# NON60530 Asset ID # NON60530

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

Yes [ ] No

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
10/1/2013

Date of initial operation using renewable fuels:




Biomass
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
BTU Meter ClarkSonic [lark Solutions| CSEMB20
Temperature Series 440 Pyromation 440-00
Transmitter
Total System

99%

Accuracy (Percent) ®
Attach component specification sheets (Accuracy, Operating Ranges) as Attachment 3-1.

Attach a simple schematic identifying the location of each sensor that is part of the metering

system as Attachment 3-2.



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. 1

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 used for determining the operating energy and thermal loss factor among the
choices below:
Default Factor
e  For sources using solar thermal technology, the discount factor shall be 3.0% of the useful
thermal energy produced;
e For sources using geothermal technology, the discount factor shall be 3.6% of the useful
thermal energy produced;
e For sources using thermal biomass renewable energy technology, the discount factor shall be



2.0% of the useful thermal energy produced.
Actual Metering
¢ 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 measure 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.



Application Checklist

Application ltem Description Attachment Check
Section Required box
Part 1-1 Applicant Information O
Part 1-2 Facility Location Information O
Part 1-3 Installer Contact Information O
Part1-4 Equipment Seller Information |
Part 1-5 Facility Monitor Information O
Part 1-6 Regulatory Approvals for REC Requirements Yes O
Part 1-7 Other REC Certifications O
Part 1-8 Facility Output Information O
Part 1-9 Facility Operator Information O
Part 1-10 Additional Facility Classification Information O
Part 1-11 Attestation that Building Codes are Met O
Part 2-1 Rated Thermal Capacity O
Part 2-2a Thermal Biomass Facility, 3-99 MMBTu/hour Output d
Part 2-2b Thermal Biomass Facility, 100+ MMBTu/hour Output O
Part 2-3 Solar Thermal Facility Solar Rating and Certification Corporation Rating O
Part 2-4a Geothermal Facility Coefficient of Performance O
Part 2-4b Geothermal Facility Energy Efficiency Ratio O
Part 3-1 Equipment and Meter Description O
Part 3-2 Recommended Methods for Meter Calibration O
Part 3-3 Attestation that Meters meet PUC 2506 Requirements O
Part 3-4 Guaranteed Accuracy of Meters O
Part 3-5a Small Thermal Source- Calculating Useful Thermal Out O
Part 3-5b Large Thermal Source- Calculating Useful Thermal Out d
Part 3-6 Meter Accuracy Discount Factor |
Part 3-7a PUC 2506 Operating Energy and Thermal Loss Discount Factor O
Part 3-7b Determining Operating Energy and Thermal Loss Discount Factor O
Part 4-1 Owner Affidavit |
Part 4-2 Professional Engineer Affidavit O




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

[T

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 TR =, "E b Date | -4-1
Applicant’s Printed Name Reaten fé,eg Ao

Subscribed and sworn before me this N Day of\hﬂgg_&\_ (month) in theyear 2.0 (o
County of SM. LL i vars State of N H

Notary Public/Justice of the Peace Sea|
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My Commission Expires
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NH Professional Engineer Affidavit
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AFFIDAVIT

l, J\&qm ‘4_3, \,\ler 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 Oc}vm IQ_QO\ Date l/ o / 16
Professional Engineer’s Printed Name _ Adan. [14Ller '

NH Professional Engineer License Number l a 6 3 l

PE Stamp
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Application Checklist

Application ltem Description Attachment Check
Section Required box

Part 1-1 Applicant Information g
Part 1-2 Facility Location Information O
Part 1-3 Installer Contact information O
Part 1-4 Equipment Seller Information O
Part 1-5 Facility Monitor Information O
Part 1-6 Regulatory Approvals for REC Requirements Yes Od
Part 1-7 Other REC Certifications O
Part 1-8 Facility Output Information O
Part 1-9 Facility Operator Information |
Part 1-10 Additional Facility Classification Information O
Part 1-11 Attestation that Building Codes are Met O
Part2-1 Rated Thermal Capacity O
 Part 2-2a Thermal Biomass Facility, 3-99 MMBTu/hour Output d
| Part 2-2b Thermal Biomass Facility, 100+ MMBTu/hour Output O
part 2-3 ',Sol%r Thermal Facility Solar Rating and Certification Corporation Rating |
Part 2-4a Geothermal Facility Coefficient of Performance O
-| Part 2-4b | Geothermal Facility Energy Efficiency Ratio O
“Part 3-1 ‘| Equipment and Meter Description O
Part3-2" | Recommended Methods for Meter Calibration O
Part 3-3 Attestation that Meters meet PUC 2506 Requirements O
Part 3-4 Guaranteed Accuracy of Meters O
Part 3-5a Small Thermal Source- Calculating Useful Thermal Out O
Part 3-5b Large Thermal Source- Calculating Useful Thermal Out a
Part 3-6 Meter Accuracy Discount Factor ad
Part 3-7a PUC 2506 Operating Energy and Thermal Loss Discount Factor O
Part 3-7b Determining Operating Energy and Thermal Loss Discount Factor O
Part 4-1 Owner Affidavit O
Part 4-2 Professional Engineer Affidavit O
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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 verify 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 £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 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);

10



(2) Installation and use of meters that do not comply with the accuracy of subparagraph (f)
(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 OG100 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



(i) 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 AHRI 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) *t]/ 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;
¢. 50 cubic inches per revolution for augers with .a 4” inside diameter;
d. 95 cubic inches per revolution for augers with a 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.

12



(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=(MD*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) “dm/dt” means the mass flow of the collector working fluid measured near the inlet to the
solar storage tank, stated in pounds per hour.

(3) “c,” means the specific heat of the collector fluid, stated in Btu’s per pound (mass),
degrees Fahrenheit (BTU/Ibm-°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, ¢, the difference between To and Ti,
and t, as stated in the formula below:

Q, = (dm/dt)*c, *(To —Ti) * t
() Thermal sources using geothermal technologies.
(1) “Q,” 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) “c,” means specific heat of the working fluid, stated in BTU/Ibm-°F.
(4) “t” means the frequency at which data readings are recorded, stated in hours.

(5) “Ti” means ground loop 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:

Q, = (dm/dt) * ¢, * (To —Ti) * t
(m) Thermal sources using thermal biomass renewable energy technologies.
(1) “Q,” means the thermal energy generated from biomass, stated in Btu.

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

(3) “hox” 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) “dmy/dt” means mass flow of water into the feedwater or condensate pumps, stated in
pounds per hour.

(5) “hi,” 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 verify 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 (IF97) formulas or taken from IAPWS 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 of dm,,/dt, (how), and t, and
subtract from that number the product of dm,/dt h;, and t, as stated in the formula below:

Qg = [dmou/dt *(hou) * t]-[dmin/dt *(hin) * t]

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 (f) 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)(1), 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.

15



Puc 2506.06 Request 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).
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_— DEPARTMENT OF ENVIRONMENTAL SERVICES : W /
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, NH

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
MMBtu/hr gross heat input to meet best management practices (BMP) as established by DES for
control of particulate 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 (CO;) concentrations in the exhaust gas
were used to determine combustion efficiency using the following equation:



December 28, 2015

Mark Froling
Page 2 of 2

On behalf of Whelen Engineering B _

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

Where:

CE = combustion efficiency

CO; = % 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 joseph.fontaine@des.nh.gov

or (603) 271-679%4..

Sincerely

GUT Tt

Joseph T. Fontaine
Program Manager
Air Resources Division
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A csem BTU/Energy 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 uitrasonic flow transmitter. A
RTD sensor built into the flowmeter (T,) measures tempera-
ture at the meter. The remote temperature (T,) 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 fieid configured.

SPECIFICATIONS APPLICATIONS S T 57

TEMPERATURE MEASUREMENT AT oMLY ARLICATIoN

RTD integral to Flow Transmitter: * COOLING ONLY APPLICATIO! :
Sens(%:g ;‘ (a)go3(.)8lgr)n, Class B, Platinum RTD Elen.went 'HEATRECOV EkYAPPLlCAﬂONs -.

Regl':r:ee rl‘!t D Assembly: 1000 Ohm, Class B, Platinum RTD . COMDEM,S AtE.RECOVERY APPLICAITONS

Option 1 (3/4" & 1" pipe size): 1 RTD packaged in a 1/4" x 2.5" .Epnc'zﬁ‘ EASURING/VERIFICA??OM

stainless steel sheath with 1/2” NPT brass a Justable compres-
sion fitting 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 Assembilies with
General Purpose Aluminum Connection Heads are designed for use with, and supplied
with, 316 SS thermowvells. This design allows 1/4” spring compression to ensure positive

contact with the bottom of the thermowell.
Sheath Material & Diameter: 316 SS, 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: 316 SS, 1/2" x 1/2” NPT hex nipple, 1” length
Head & Sheath Termonation: Aluminum screw cover head, 3/4” NPT conduit
connection
Thermowell Material: 316L SS
Pipe Conection: 3/4” NPT
Models & Dimensions: See Table 1
Accuracy: Temperature difference used in energy calculation is obtained from a matched
air %f RTD’s calibrated at factory to report temperature difference to (0.1 + 0.002*T)
egs C.
Operating Differential Temperature Range Heating & Coolin?:
2 tlo164°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 e Tel. 978 / 568 3400 e Fax 978 / 568 0060
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FLOW TRANSMITTER SPECIFICATIONS

Flashing- Making good measurements, flashes in

1

GENERAL groportion to flow rate
Filow Range: Bi-directional, per “Standard Models” Otf- No flow
tables 2 & 3 Steady on- Flow measurement error
Accu_raay: 20.75% of full scale WETTED MATERIALS
Mse;:l g Temp. Range: -4 to 190°F (-20 to Ultrasonic Transducers: ULTEM® Encapsulated

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

Response Time: 2 seconds
V_lsc95|lt)y Range: 0.2 to 150 cSt (0.2 to 150 mPas)
Liquid Density: 30.6 to 74.9 Ib/cu.ft. (490 to
1200 kg/m?3)
Max. Working Pressure:
3/4" to 2":250 PSI (17.2 bars)
3" to 10”: PerASME 150 flang
Pipe Sizes: 3/4", 1", 1 1/2", 2*
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: Polycarbonate with .
gasketed cover and 1/2" Liquidtight non-metalic
conduit connector
Enclosure Rating: NEMA 4 (IP 65)
Power Supply Voltage: 12 to 36 VDC
Current Consumption: <10 mA
Flow & Error Indication:
Green LED located on the wiring enclosure

Table 2

e specification
3", 4”, 6". 8", 10"

Seals: EPDM, Buna-N, Neoprene™, FKM, or other
Baody Material:
3/4" to 2":Brass (UNS C83600)
3" to 10": Schedule 40, epoxy coated, carbon

steel pipe
ouTpPUT ]
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

ulse duration). .
iring Connection: Via terminal strip (see wiring

diagragm).
Models sugplied with:

10 ft 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 PG-7 Strain relief connector for RTD cable entry
to wiring enclosure

STANDARD MODELS- 3/4" TO 2"
i e [ R . Full Scale Ranges & Vol. or Outp s
ipe Size/Thread S % ot PO RO, - FS My,
e e e e o Isesfgalion . Pulsesitb  Min.. a> ulses/
CSEMB34 3/4" NPT or BSP 0.38 1200 EL 1.50 100 300 300
CSEMB10 1.0" NPT or BSP 0.75 600 72 3.00 200 150 150
CSEM_B1 5 1.50'M or BSP 1.20 360 45 450 300 96 96
CSEMB20 2.0" NPT or BSP 1.80 240 30 6.8 455 60 60
Table 3 Volume Flow(g/min)= 60 x Frequency/P; Mass Flow(lbs/min)= 60 x Frequency/M,,
STANDARD MODELS- 3" TO 10" Volume Flow(l/min)= 60 x Frequency/P, Mass Flow(kg/min)= 60 x Frequency/M,
REsAY ime | FullScale B low Pulse Output (Dependent ¢ R
M ; ! : 'g;i ES My
Rk e tin. Max es/gall Pulsesikg
CSEMC3 3" 6 400 75 9 23 20
CSEMC4 4 15 500 60 72 29 16
CSEMC6 6" 18 1200 25 3 68 7
CSEMC8 8" 30 2000 15 1.8 114 4
CSEMC10 10" 45 3000 10 1.2 165 3
FIELD REPLACEABLE TRANSDUCER FOR 3” TO 10" SIZES Volume Flow(g/min)= 60 x Frequency/P,
s ™ ; ; Volume Flow(l/min)= 60 x Frequency/P,
R B r | i i Mass Flow(Ib/min)= 60 x Frequency/M,,
i Mass Flow(kg/min)= 60 x Frequency/M,,
_ Transducer Components
1 Spring Retainer
2 Spring
3 Clamp
4 Bushing
5 Drywell
g R Y o T R g T e Lo i) "
IC ultrasonic transducers are inserted into fixed U 6 | Ultrasonic Transducer

eld in place with light spring force. A locating ke
nsertion and positioning of the transducers. In
ucer, replacement is straightforward
amoving the spool and shutting
NS Y WPl
The electrical PC board can also be field repl
specific information are maintained at the f
ShIppeER R '

Ty
G

aced. {

s e

L

Clark Solutions ® 10 Brent Drive ® Hudson, MA 01749 * Tel. 978 / 568 3400 e Fax 978 / 568 0060
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Table 7- Commissioning & Oth

er Functions, Write Data Registers

T egister| . # _ |Funclion] Data e
i fmction fm?nbérf Registers| Code | Type | Chohs s FReeetion o s R
SET SLAVE ID 40201 1 06 WORD | 02 IS FACTORY SET 0 to 255; Can only be set when commissioning
BAUDRATE 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 FLOW TOTAL 00001 1 05 WORD | CLEARS TOTALIZED 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 0S WORD | CLEARS TOTALIZED MASS (ONLY WITH COMMISSIONING JUMPER INSTALLED)

wlata Sane 1oy Wries

CUE@ s Sonic I morgy werer

L ) LU
Conmn Soringn (it Setngs Logowg Camuen Sotihage URE S0 L ogging
; 5 Flow Rate Units  IEmmm -
COM Port comy
Volume Flow Rate 0.000 Energy Rate Units Bruen Volume Flow Rate 0.000
Device ID - Mass Flow Rate 0.000 Mass Rate Units wwe v Mass Fiow Rate 0.000
° Energy Rate 0000 Flow Total Units «@ v  EnergyRate 0.000
Baud Rate 2 8600 . Energy TotalUnkts o = | o Temperature  0.000
19200 Remote Temperature 0 000 Mass Total Unks 3 & Remote Temperature 0.000
e Pulse Output Type  now v
Parky S Volume Flow Total  0.000 | _ Reset | | Temp Output Units * Y VolumeFlowTotal 0000 | Reset
sumper  [ON ] Mass Flow Total 0000 | Reset :’;:"WLV::GW“ " T MassFowTotal 0000 | Reset |
Heating Energy Total 0.000 ' Reset % Propylene Giycol Heating Energy Total 0000 | Reset
Cooling Energy Total 0000 |  Reset | Retrieve Settings | Cooling Energy Total 0.000 | Reset
l Apply Settings | __ GetData | AeplySettngs | | GetDsta
' Commissioning from a personal computer is straightforward with Clark f.ommis'sio'ning software. Download from our
_. " website at www.clarksol.com. Requires P/N 43-119 or USOPTLA-LS , RS 485 converter. =~ = =
DIMENSIONS

3-10” Schedule 40 Carbon Steel Pipe, ASME 150 Flange

o

Pipe sizes 3/4" to 2"

47
45

o

SO0 T Bl 1

3* [11.00[3.07 | 7.50

4" |13.00] 4.03 | 9.00

6" }16.00] 3.06 |11.00

8" 18.00] 7.98 [13.50

10" 22.00}10.02]16.00

Table 9 Dimensions (Inches)
“Size. | A | B |-Ci| D
3/4"&1" | 915 | 162 | 228 | 2.63
1-1/2"&2"]| 985 | 275 | 259 | 3.02

Clark Solutions ® 10 Brent Drive ® Hudson, MA 01749 e Tel. 978 / 568 3400 * Fax 978 / 568 0060




0900 89S / 846 Xed e 00VE 89S /8.6 121 » 6VZ10 YIA ‘UOSPNH e D9ALIQ JUdIg g1 e SUONIN|OS Yie])

Wod g5N Jd @ wolj Buguoissuwod Joj JsUaAU0D G8Y-SH | S1-411dOSN
1o Wiwo) g e woy Bujuoissiwwod oy ;auaAuod Sgy-sH|  611-EV "yibuat Aipads DA ‘DMV ZZ 8w wnuajd papjaiys 100npuod-g | LOBYYTIW
‘yibua Aypdads “auym ‘pal ‘pas ‘uopensul .
bua] 4pads * JAd 'DMY ZZ ‘31 winuajd papjaiys Jopnpuod-y | Z0BYYZZ JAd ‘pauup papuens abenb 7z ‘ajqe> qLy Jopnpuos-g| COSEL
R “uopdidseg | Kiossaoy| | .-~ uonduxag idras5300y
70 :Q| dAey 70l 3Ae]
aUoN A auoN Ay 0E0-61-01JW3S)
0096 :21eY pne 0096 :31ey phe 620-61-8IWIS)
Job'| :[enusRYIq dws) u) 107 }[RRURIaLIQ ‘dway ‘u) o
Jo :SUUN iye1dWI 4o :SUUA dInjeIadwd) asing 620-61-9DW3ISD
ugajng siyy SIH-M situ) jelog ABraug mg) :un jesol Abiau aﬁeuo/l\ A A = 870-61-¥DW3SO
jo0 9bed 1sej) 193ys uorel MY :stiun ajey ABiau3 up/mgy :siupn arey Ablau NN gauaidoay =N| 820-61-EJWISD
-nbiyud gns pue 3no i :SNUp |ejof Sse Sq1:suun (0L sl ool N-eung =g
{1t} O} J13sn *payiads Jasp s13Y7 :S)uf) |E10} BWnfo, suojjen .syu |eioL swnjop FigGet, Wad3=3 | |ieep 2qoid aimesndisy
UIA/O) :SHUN 31ey Moj4 SSey UIA/SQ SHuQ 318Y MO|{ sse 104 | 3|qe) 33
WIWISIZHT S0 21eY Mol ag{glaf;N ul/suol{en :sll(!)gﬂ gl ol qg:'r;!_’o
0D ;
l |elsxaA;un: ) 35|nd [esiaaiuqn :adk] as)n, I1E13p [apop ialiwsuel]
I4-MY L =asind § :inding asindl  (mg) L) mg 0go) = asind | :Inding asjn, MO} J0} £ 3|qe} 39S
= AR 59 BIERE AL N SR S ‘Giyuod |eas aqosg dwaj ajoway/m
£# Blyuod ynejaq =¢|  z4'Byuo) nejaq =z wyuodaneisa=t | ynglong | seonpsues |jopow soptusuen Mo |
T TS Al P R g e s e | P T N FES Gy BT N
713820-61-1OW3S) djdwe
fuedwo? jupalg [eiauan ay) Jo yewapen paiasibal e si gWILNN (@>8v) ¥3gWNN Y3040
NOILYINYO4NI ONI¥3Q¥H0 ,.0L Ol .€
Ll ?|qer
SoN Rty SioN e
o 106 2024 PTG 0096 1l pres L20oL-SHINIS
Jol'| i(enuaiallq dwa] "uIy 4oZ :[eRUAIBYIQ "dwa) ‘UIN] £20-61-0LGW3SD
upa ng Jo :SUUN nies3dwa o :SUuf aInesdwiy asin Wi =A
sy Jo abed 1se)) SIH-ARY S)uf [el0) ABuau3 mg) S [esog Abu3| 5en OAZA suaud (o) OL1-E-0LENISD
193ys uonenby M sl ajey Abiau] ulN/mgy ssiupn siey Absau N dIN -gaN =N add piepuelg L20-61-¥EAINISD
-UDD JWIGNS pue 5 :SHUn [eI0L Ssel S :SHUN [210L SSPAY piGiog) eung =g [UShig Aewas=g]  OL1-Ev-pEBINIS)
1N0 |ji§ O} JAsn S19Y17 S)uf |E301 3Ln)o, suojieD ‘syuf) [elo] awnjopt “ig 407 N-eung =g ' \n ajeway =N | pesap aqoid simesadusay
‘payizeds sasn UIN/OYN :SHUQ d1ey MO|{ SSell u SUUMN B1BY MO[{ SSE| Wad3 =3 10} | 2jqet 335
W 0oks o e epog] VoI 06 o e eIy
09 ; y :
l |e|SJaA!un ) 1é§|and I lelsjnA!unl; lé‘;f,, {1B13p [3PON 13y Iwsuel)
JH-A L = asind | :Inding asind|(mgy 1) mg 0o} = 3sind | indsng asn. MO} Jo} 7 3jqe] 335
s iyt - TR ey eag | peasyj adid | o dwta) ayowsd)
Wnejpa=t | z¢byuodunerd=z | WU INERG=L | ing'osing reonpsien] o |iopoi siisien Moy
LIANLZZ0-61-0L8W3S) @dwex3
= (3a58Y) 43GWNN ¥3YO0
oy NOILYINHO4NI DNIY3QH0 ..Z Ol .V/E
0l 31qeL
ey Clr f [PIENER DY -~ -
e ,L il NOILLYINHO1NI DNIYIQH0
Oy ’Ce:. Jr @
W PR AR PUD U331 10 Je3])
+{g)aL:pay
Q D -(v)aLpeig
e BRiAGS B INE-SD 03 SUOIIIBLUOD) HO|g |eLILIad)
¥>0|d [eulwa) :pu3 o8Y-SY
: . 9jews4 690 Py Dd
. epio)p I T TT-aaas R o 2 vod gSn yIM s :ST-411dOSN [2POW
| ‘pasomog oA pue (j apor uod.mum YHM 3s() 161 1-Ev [3POIN
£ sspig)andino tpums 1T e . - : *2d € tloy ﬁu!uo!s:i::m:)
PRjejos1-03dQ NN 230N ;. <L : 410} 133JaAU0) S8Y-SH [euolidO
i Gy Qe Oz t
O NdN OL1dO ®Uym
@ 3 NdN O1dO : usalp
o cose PR uimay “A (=) e
IMhAD YoUMS PaieosH-Id0 NN 9y u/l\ ())l 18
DAA 0£03ZL “A(+) paYy
v 3|qed JoPNpuod-
E ANQJo3SIsSURL] NdN B 19mod
AND :1ea]) 4o udaln
00 SNaPow 01 YM-QLY £ Ag (00) 0axL >pejg
1 Shqpol 6 pay-aly 9 0N 9E-TL+ 2 (1Q) Laxl1 :pay
punoid snqpoi\ 8 pay-aiy S -1 9jged JoPNpuUod-g 198t-SY
SUOI}I3UUO) [euId] 1YL




Series 440 Programmable RTD Temperature

Transmitter Specifications

Resistance Thermometer Input (RTD)

TYPE MEASUREMENT RANGE MINIMUM RANGE

Pt100 (a = 0.003 85 °C") (-200 to 650) °C [-328 to 1202] °F 10 'C[18 °F]

Connection Type 2 or 3 wire connection cable resistance compensation possible in the 2 wire system (0 to 20) Q
Sensor cable resistance maximum 11 Q 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

v - 10V)/0.023 A (current output)

power supply
Digital filter 1st degree (0to8)s
Induced current required <£3.5mA
Current limit 23 mA
Switch on delay 4 s (during power 1, = 3.8 mA)
Electronic response time is

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 mAorz21.0mA

Electronic Connection

Power supply

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

Allowable ripple

U,S5VatU,213V,f_=1kHz

Resistance Thermometer Accuracy (RTD)

[ TYPE

MEASUREMENT ACCURACY

P00

0.2°C or0.08%

Reference conditions

Calibration temperature (23 £ 5) °C [73 + 9] °F

General Accuracy

Influence of power supply

t 0.01%/V deviation from 24 V &

Load influence

+0.02%/100 Q™

Temperature drift

T,=1 (15 ppm/°C x (range end value + 200) + 50 ppm/°C x measurement range) x A%
A® = deviation of the ambient temperature according to the reference condition

Long term stability

< 0.1 °Clyear ¥ or s 0.05%/year "®!

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

[2] All data is related to a measurement end value of 20 mA

[3] Under reference conditions
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4000 Gallon ASME Buffer Tank
w/ Sensor Wells and 4" Perimeter Insulation\

\

BTU Meter
ClarkSonic (Clark Solutions) CSEMB20
with 440-00 Pyromation Temp Sensors

) 4

]
n[‘ Boller Pump

~

Return Water Mixer\i‘
L

4x Froeling TX 150 Pellet/Chip Boilers
with 4 Boiler Staging Controller

December 28, 2015

Froling Encrgy Biomass Boler Sales and Service

Charlestown NH Building #1 North | Whelen Engineering As -Built Schematic

Mixed Heating Water Supply Z1 & Z2

Zone 1 Pumps
2x(3x3x40 Wilo Stratos D)

Zone 2 Pump

- \— 2X (3x3x40 Wilo Stratos D)

Z1 3 Way Mixing Vaive,

#Z2 3 Way Mixing Vale

Heatino Water Return

e

{
ey

Simplified Mechanical Schematic, Not shown are:
Venting, cxpansion equipment, pressure relief and
controls.

Piping Systems: Welded and Victaulic

Insulation: 1.5" FG on all pipes, 4" FG on tanks
PVC Jackets and fittings on all Piping and Fittings
Monitoing: DCM Logic, Web Based Boller Browser
Installation: Froling Energy

Design: Froling Energy

Engineering Froling Energy and OES
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January 2%, 2016

Adam Kobhler, 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 installation 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,

o 62

Adam S. Kohler, PE
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Whelen Engineering  Photos of BTU Meter Equipment at Building 1

BUILDING 1

BTU METER with built
TN <4

in temperature sensor

BUILDING 1: Return Line Temperature Sensor
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