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The State of New Hampshire
Department of Environmental Services

NHDES

Robert R. Scott, Commissioner

January 25, 2018

Ms. Diana Duffy

Coordinator of Energy and Administrative Services
Keene State College

229 Main Street

Keene, New Hampshire 03435

RE:  Particulate Compliance Emissions Testing on EU02 and EU03

Dear Ms. Duffy:

The New Hampshire Department of Environmental Services, Air Resources Division (NHDES) has
reviewed the stack test report for Keene State College’s biofuel-fired boilers EU0O2 and EUO03, received
on January 17, 2018. The report presents the data and results of the testing conducted on December
12 and 13, 2017 by CEM Services, Inc.

NHDES finds the report to be technically acceptable and agrees that the test results show the
measured particulate emissions from EU02 to be 0.007 pounds per million British thermal units
(lb/MMBtu) and from EUO3 to be 0.024 Ib/MMBtu. The results comply with the limit of 0.3 Ib/MMBtu
specified in Keene State College’s State Permit to Operate SP-0113. The facility is also within the
threshold for eligibility to participate in the New Hampshire Public Utilities Commission Renewable
Portfolio Standards.

If you have any questions, please contact me at the Air Resources Division’s Compliance Bureau
at (603) 271-6288 or by email at raymond.walters@des.nh.gov.

Sincerely,

.
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Raymond Walters

Compliance Measurement and Data Programs Manager
Compliance Bureau

Air Resources Division

RAW/raw
PS# 17-0097 and 17-0098
cc: Source File AFS# 3300500003

www.des.nh.gov
29 Hazen Drive e PO Box 95 - Concord, NH 03302-0095
(603) 271-3503 » Fax: 271-2867 TDD Access: Relay NH 1-800-735-2964
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Rory Gaunt

Chief Executive Officer
PO Box 1144
Marblehead, MA 01945

rory@lifecyclerenewables.com

617.633.2101

Debra A. Howland

Executive Director

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

Concord, NH 03301-2429

April 4,2016

Dear Debra:

This letter, describing LR100 a waste vegetable oil derived biofuel, is submitted in conjunction with a
Renewable Energy Source Eligibility for Class | Thermal RECs application that will be submitted by Keene
State College shortly. With an approval as a Class | Thermal REC producer, Keene State will be using

LR100 to produce campus steam as a replacement for No. 6 oil.

Replacement of No. 6 oil with LR100 represents an over 80% reduction in greenhouse gas emissions, is
virtually sulfur free and nonhazardous. LR100 is approved by NH DES as an advantageous replacement
for traditional heating oil. Please see the following NOx and PM chart for comparison to other fuels:

o PM (lb /MMBTU)
Particulate matter is an important emission Reraa ‘
to reduce for Keene State due to air quality : s
issues arising from winter wood burning in
the stagnant air of the valley. Overall, LR100
replacement of traditional heating oil
represents an 80% GHG emissions reduction. e S B ke gc
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LR100 is an eligible liquid biofuel as it meets the definition of biomass fuels as defined in RSA 362-F:2, [i
that it is a “plant derived.... liquid biofuel.” Also LR100 meets the particulate emissions hurdle of less
than 0.10 lbs/mmbtu as the proposed biomass unit is less than 30mmbtu/hr in capacity.

The waste vegetable oil collection process and LR100 production process are focused on delivering a
highly refined all-vegetable oil fuel product. For combustion performance and fuel quality reasons
LR100 must be liquid at near or below 32F. The waste vegetable oil that we collect and process (soy and
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canola) naturally has optimal cold flow properties. A pour point test is performed on each batch of
LR100 and test results are consistent with soy and canola cold flow properties. Per the charts below,
animal fats have the highest melting points among oils and fats and therefore would be solid at LR100
pour point specifications. Per the analyses listed below and enclosed herein, LR100’s pour point is

below 32F,

Meiting points of animal fats:
Beef Tallow Pork Lard Poultry Fat

Meiting Point {F) | 104-122 93-111 73 - 104

Analyses of LR100 coid flow properties:

LR100 - Analysis Number Pour/Cloud Point
Saybolt 12-29-14 27F
Optimus 24F
Saybolt 03-14-12 21F
lowa 12-30-15 27F

Please see enclosed analyses listed in the table above.

Sincerely,

Rory Gaunt

i
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LIFECYCLE RENEWABLES, INC.
PO BOX 1144 :
01945, MARBLEHEAD -
United States : ,
A LOBE L20NRENENNS QMY

Attention of . Mr. R.G. Gaunt
Your reference : Rory Gaunt
Report nr : 13031/00015014.61./114
Print Date 12-26-2014 16:33

Analysis Report

Issuer warrants that it has exercised due difigence and care with respect to the information and
professional judgements embodied in this report. This report reflects only the findings at the time and

place of the inspection and testing.

Issuer expressly disclaims any further indemnity of any kind. This report is not a guarantes of policy or
insurance with respect to the goods or the contractual performance of any party. Any person relying upon
this report should be aware that issuer's activities are camied out under their general terms and

conditions.

Elnwﬁnﬁnl__ppﬂhﬂnm' ation of the test msults lbova.Pbuelhommem“(mhdeFG)“Pmﬂlmhhmﬂﬁ%b
LP, 1026 W. Elizabeth Avenue, Linden, NJ 07036 USA Print Date: 12-29-2014:8:?3
Page 10f2

boit
T R s Fax. +1 008 478 1502

Website: www. Sayboit com Email: Saybolt.nyiarig
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LIFECYCLE RENEWABLES. INC.

KA

PO BOX 1144
01845, MARBLEHEAD

United States

M1W1 A TIGT SASERATELIVS LERPnY
Aftention of : Mr. R.G. Gaunt

Your reference : Rory Gaunt

Analysis Report

Report number . 13031/00015014.6/L.114 Submitted date 12-18-2014

Main Object . LR100 Submitted Sample Sample submitted at : Whittemore-Wright Co. Inc
Report Date 1 12-28-2014 Date received 1 12-24-2014

Date of issus : 12-28-2014 Date compieted 1 12-28-2014

Sample object ! LR100 Submitted Sample Sample number : 2088010

Sample type . Submitted

Sample submittedas  : Blofuel Oil

Marked : Recsived sample LR100 Submitted Sample for analysis only
|NAME METHOD UNIT RESULT |
Pour point ASTMD 97 °C/F -3/27
Fiash point (PM) ASTMD 93

Flash point (PM) procedure A °F 235+
Water and sediment ASTM D 1798 vol % 0.3
Kinematic Viscosily at 100°C ASTM D 445 mm?fs 8.549
Density at 15 °C ASTM D 1298 kgL 924.9
Acid Number ASTM D 664 mg KOH/g <0.01
Ash Content ASTM D 482 mass % 0.001
Sulphur (8) ASTM D 4294 mass % 0.006
Insoluble Impurities * ASTMD 128 mass % 0.02
Heat of Combustion ASTM D 240
Gross Heat of Combustion Btuib 16672
Titer, C * ASTM D 1982
- 24.0

Titer C

*Analysis results are submitied by a third party laboratory. Sayboit was not present whilst the analysis was csrred ot snd has signed for

receipt only with no ¥abifity accepted.

Signed by: Tara Klein - Laboratory Manager |

Isstred by: Saybolt LP

Place and date of issue: Linden - 12-20-2014

Unoerisintios apply in the eveluation of the Seet results spocified above. Please alsa refer & ASTM D3244 (except for enalysis of RFG} and IP 987 with reapact to the ubiization of test dat to

Sayboit LP, 1026 W. Elizabeth Avenue, Linden, NJ 07038 USA
502

Tel. +1 008 523 2000 Fax. +1 908 479 1
Wahsiter waw Savhalt onm Fmail- Savhalt ruharharenmlah ram

Print Date: 12-25-2014 16:33

Page 20f 2
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Optimus Vector Fuel System

Fuel Property Specifications and Results Table

Virsion 1405-2

ABSTRACT

Uhe Optimus Vector Fuel System en
engines. This document details the fue

Flnes b pnendivss 03
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OPTIMUS

TECHNOLOGTITES
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~ Report

Vector System Fuel Property Specifications
. Standards:
Vector Lifecycle
ASTM Test Method ASTM D97 .
Property (or equivalent) Proposed Renewables Units
Limits {LR-100)
Cetane Number or D613 40 minimum
40 minimum 49.2
Ignition Quality D6890
52 minimum_
Ash e <0.001 % of weight
. o
(if additives present)  :naximum*
Water and Sediment ) 0.05 . % of i
(depending on fuel ) 0.000 0.05 maximum ‘
Content o maximurm volume
viscosity)
T
Phosphorus D4951 ) <0.001 % of weight
maxirnum
—— B -
D445 ) 36.93 4.1 maximum cSt
{at 40°C) maxiomun**
050
Carbon Residue D4530 , . 0.39 . % of weight
maxunum maximum ‘
Sulfur Content D5453 15 maximum 7.6 15 maximum m ~g/-kﬂg ‘ \
Oxidation Stab "
ity EN 14112 . 3 minimum 1.3 hours l;
{at 110°C) (no ASTM equiv.) |
5 maximum 3.8 pPpm
Content (max) (no ASTM equiv.)
D6079 n/a n/a 520 maximum micron
{at 60°C)
mﬁTgm D1160 n/a " n/a 338 maximum °C
Copper Strip Corrosion Degree of
R D130 2 msim b 3 maximum -
Rating corrosion
' 25 minimum 280 25 mmimum pS/m



Ash*

Optimus initially did not include ash as a defined parameter as this was not measured in the Furopean
Standard for Rapeseed Oil (DIN 51605). EPA requested Optimus propose a limit for ash. Therefore,
Optimus is proposing a limit of .02% to be in line with biodiesel specifications (ASTM D6751 and EN

14214).

Kinematic Viscosity at 40°C**
Based on good engineering judgment, the Optimus Vector system is suitable for use with fuels up to 45
centistokes. As a result, Optimus is proposing 2 maximum kinematic viscosity of 45 centistokes.

Carbon Residue***

Optimus initially did not include carbon residue as a defined parameter as this was not measured in the
European Standard for Rapeseed Oil (DIN 51605). EPA requested Optimus propose a limit for carbon
residue. Therefore, Optimus is proposing a limit of 0.50% to accommodate for commercially available and

suitable fuels with the Optimus system.

Cloud Point****

Consistent with ASTM D975 and ASTM D6751, Optimus is proposing that fuel suppliers “report” the
cloud point of their fuel. ASTM D975 does not specify a Jimit for cloud point as “it is unrealistic to specific
low temperature properties that will ensure satisfactory operation at all ambient conditions.” ASTM D975
goes on to say that “satisfactory operation below the cloud point [...] may be achieved depending on

equipment design [and] operating conditions [...].”

‘ ASTM Standard D975, 2013, “Standard Specification for Diesel Fuel Oils,” ASTM International, West
Conshobhocken, PA, 2013 DOI: 10.1520/D0975-13, www.astm.org.
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SAYBOLTLP

1026 W. ELIZABETH AVE
LINDEN, NI 07036
908-523-2000 Te

& WRT CASCRANEREES Comni
Certificate of Analysis

Chent: Lifecycle Renewable

Report Date:  3/14/2012 Date Sampled: 3/8/2012

Job No: Allocation Product: LR-100

Lab Number: 2012030099-01 Semple!D:  LR-100

Client Ref: Saybolt Boston 13045-00002465 Location: Boston

Fast To The Point

Saybolt LP

908-474-1503 Facsimile
e e e ey

Test Method Result Units

AP1 Gravity @ 60°F ASTM D-4052 21.4 *APl

Flash Point, PMCC ASTM D-83A 230+ F

Distifiation ASTM D-86 - ‘F

IBP 388

10% Rec 600

50% Rec 620

80% Rec 680

End Point 680

Recovery 80 Vol %

Sum of Residue and Loss 10 Vol.%

Viscosity, Kin @ 100.0°F ASTM D445 4225 cSt

Pour Point ASTM D-97 S/21 *C/°F

Cloud Point ASTM D-2500 6/21 °CI°F

Coppsr Corrosion, 3 hrs. & 50°C ASTM D-130 1A

Sulfur Content ASTM D-2622 <20/ <0.0020 peom/ wi%

Cetane Index (Caic.) ASTM D-976 358

Cetane Index (Calc.) ASTM D4737A 38.5

Ash Content ASTM D-482 0.003 Wik

Carbon Residue-Ramsbotiom 10% Res ASTM D-524/D-88 N/A" Wit%

Water & Sediment (BS&W) ASTM D-2709 0.005 Vol.%

Lubricity (HFRR) ASTM D-6079 360 um

Electrical Conductivity ASTM D-2624 185 pSim @ 25°C

Epmex veaaromts that i fs emercisod dow $iG0e0s end cave with cRspect to the (aforsion ead prefessions] jedgmenss embaSed ia shis report. This vagyant refiaces cally the findigs ot e time and plaoe of iagpechion
of interency sdde sapoct 05 S gonds or the coritctus! prrfarsance of azy party. Ay peracar

ond texsing, hemer exprostly discizins amy fastber indermrity of oy kind This separt is a0t » gureaes ar peiicy
seiying upos Wis rpare stowld be ewere (63 lewmer's sctivitics 078 canried et under cheir ganweal tewns ond cectidams,

“Prechsiss purymners
cocfsrmmce with

. mkqm-!uumwm Floane 20 refly 10 ASTM DIZAS (meept for snalysis of RFG) and 2P 357 with reapect 10 the utizasion of the test data 10 doserming
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LTLP
mgz.mmms Fast Te The Point
LINDEN, NJ 07036 /
908-523-2000 Telephone
908-474-1503 Facsimile Saybolt LP
Certificate of Analysis
Chent: Lifecycle Renewabls
Report Date:  3/14/2012 Date Sampled: 3/0/2012
Job No: Allocation Product: LR-100
Lab Number:  2012030099-01 SampleID:  LR-100
ClentRef:  Saybolt Boston 13045-00002465 Location: Boston
Test Method Resuft Units

This amended certificate shall be passed on to any person to whom the original certificate has been provided.
This cestificate revised for distillation results afier moving apperatus to a fume hood and retesting.
Unable to recover 10% distillation residue for carbon residue test.

Approved By:
Steve Dirago
§r. Lab Technician

rmmkhwhmmm?mﬁgwuwm-ﬂhﬁw. This report refiocts enly the Sndings ot oo oo ead plise ol ispacsion
eriing. Loer exgoendy disclons eay fethe Esdoemisy of ey ki PEpest is A0t & Gisteanies oo policy ol incurincs with rrpen 10 thy 500di or thy comracmal porfimacss of sy gesty, perses
selsling opon thie eapeat shondd be Svuire that tasmer's extieliies are camicd Gt inder thair ponersl sermy wnd conditions. o .

“Prsciioa pessesces i thie exatemtion of the ters reslts ohove, Fiewss alny rafer 19 ASTM D346 for of] tal 5P 367 withe twthe of e texs dess
ey apyly 0 opecifisd {except for snsiyis of RING) nepect wiEeeden. foad dats 10 dionting
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lowa Central Fuel Testing Laboratory

o

Four Triton Circle A TR -
Fort Dodge, lowa, USA 50501 e —
lowa Cen tral

Laboratory Results Report
Customer Name: Lifecycle Renewables Inc. Sampile ID: 1229151
Customer Address: 62 Alford Street Customer ID: Lifecycle

Charlestown, MA 02129 Received on: 12/29/2015
Customer’s Sample ID: LR100 Completed: 12/30/2015
Sample Type: Other
Test Method Result Unit
Pour Point D97 -3 °C
KF Moisture {Coulometric) D 6304 0.106 % mass
_ Notes:

Approvai: S A Wy P4 /,/&.»&-.-— Title: QMR or designee

REC 7.1.5 V-1.0 Effective 9-14-2011

Printed copies are uncontrolled

Date: December 30, 2015

|
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RENEWABLE HEATING OIL PURCHASE AGREEMENT

July 1, 2018

BUYER: Keene State College SELLER:  Lifecycle Renewables, Inc.
229 Main Street PO BOX 1144
Keene, NH 03435 Marblehead, MA 01945
Frank Mazzola Rory Gaunt
(603) 358-2242 617-633-2101
fmazzola@keene.edu rory@lifecyclerenewables.com
l. PRODUCT: Renewable Heating Qil Il. QUANTITY: 934,807 gallons
ll. CONTRACT TERM: | July 1, 2018 - June 30, 2019 iV. PRICE: LR100 Price: —
Increases in SELLER delivery costs
V. DELIVERY and surcharges during the VI. PAYMENT
CHARGES: CONTRACT TERM will be borne by TERMS:
the BUYER.
VII. TAXES: A EpRACSBIS taxes ars the VIll. DELIVERY: Detailed in EXHIBIT A below.
responsibility of the BUYER.
July 2018:  on-call, invoiced upon delivery January 2019: 149,354
August 2018: on-call, invoiced upon delivery  February 2019: 112,210
IX. MONTHLY September 2018: 41,574 March 2019: 118,882
SCHEDULE: October 2018: 55,648 April 2019: 95,437
November 2018: 92,628 May 2019: 59,247
December 2018: 174,613 June 2019: 35,214
X. SPECIAL BUYER expects deliveries to be offloaded by 8:00am on the day of delivery.
PROVISIONS: BUYER agrees to execute the in a timely manner upon request of SELLER

THIS PURCHASE IS SUBJECT TO THE TERMS AND CONDITIONS SET FORTH IN EXHIBIT A

I acknowledge that the terms contained in this Renewable Heating Oil Purchase Agreement (the “AGREEMENT")
constitute the entire agreement between the BUYER and SELLER, and there are no contracts, understandings,
obligations, promises, assurances or conditions, precedent or otherwise, except those expressly set out herein.

Page1of4
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in witness whereof the BUYER and SELLER have executed this AGREEMENT on the date first written herein.

BUYER: Keene State College SELLER: Lifecycle Renewables, Inc
. Digitally signed by Michael . Durkin
Michael E. sz,
. mmmamtmm
Durkin  Zesscesas
BUYER Authorized Agent SELLER Authorized Agent
By: By: Rary Gaunt
Its: _Chief Procurement Officer Its: Chief Executive Officer

Page 2 of 4
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EXHIBIT A: TERMS AND CONDITIONS

PRICE: The following definitions are used for the PRICE formula:
“LR100 Price” for gallons delivered unds
SELLER is entitled t

GUNTHLY SCHEDULE.

a.
b.

DELIVERY: BUYER and SELLER shall mutually agree to a delivery schedule for a particular month in a mutually agreeable time frame
("DELIVERY SCHEDULE"). The DELIVERY SCHEDULE will consist of tentative delivery dates, in minimum8000 gallon delivery amounts, up to
the number of gallons listed for the month in the MONTHLY SCHEDULE. The BUYER shall provide the SELLER with 24 hours advanced
notice to revise the delivery schedule. BUYER shall provide adequate facilities for unloading PRODUCT, and pay all of carrier's demurrage,
standby and minimum delivery (to the degree BUYER requires a delivery of less than the 8000 gallon delivery minimum) charges. Delivery
by SELLER into any equipment or container furnished by BUYER at any point shall constitute delivery to BUYER. Quantities delivered shall
be determined in accordance with SELLER's established practices at the shipping point. In the event that the delivery rates and surcharges
increase from the date of this contract, the increased delivery rate and/or surcharge will be in addition to the PRICE and the cost shall be
borne by the BUYER.

DELIVERY and BALANCING: During any month, in the event BUYER receives quantities of the PRODUCT in excess of the monthly quantities
listed in the MONTHLY SCHEDULE, such quantities may be priced by SELLER at current market value, plus all reasonable costs, including
transportation. The current market value of a gallon shall be the NY Harbor ULSD open price on the day the gallons are shipped {the price
can be found at https://www.investing.com/commodities/heating-oil-historical-data or another mutually approved source). In the event
the BUYER fails to receive the monthly quantities fisted in the MONTHLY SCHEDULE such quantities may at the sole discretion of the SELLER
be carried forward or cashed out to a zero monthiy balance. If at the end of the CONTRACT TERM or early termination by either party and
BUYER has not received the agreed to QUANTITY, SELLER reserves the right, at its sole discretion to one of the following: a) Contract
Extension: Under-delivered quantity of PRODUCT purchased by BUYER at the agreed PRICE plus a monthly storage fee and stored by SELLER
until under-delivered PRODUCT is delivered to BUYER., b) Cashed out to Zero Balance: BUYER pays the SELLER the difference between the
agreed PRICE and the LIQUIDATION PRICE (LIQUIDATION PRICE is the price that the SELLER liquidates the PRODUCT to another third-party
buyer), SELLER shall have no obligation to deliver the cashed out volume., c) Terminate the Agreement: SELLER shall have no obligation to
deliver the PRODUCT.

PAYMENTS/CREDIT: BUYER agrees to make payments in accordance with the PAYMENT TERMS of this AGREEMENT, and to maintain
creditworthiness or provide additional security as required by SELLER, BUYER agrees to allow SELLER to evatuate BUYER’s creditworthiness
and set a credit limit {the “CREDIT LIMIT”) for the BUYER. Should the BUYER exceed the CREDIT LIMIT or fail to adhere to PAYMENT TERMS,
SELLER shall be entitled to immediately suspend any delivery until at such time the default has been remedied. SELLER reserves the right
to require collateral for fixed prices contracts due to market conditions. Such collateral requirements will be invoiced at the discretion of
the SELLER and will be payable to the SELLER promptly. Should BUYER experience an adverse material change in financiai condition (as
determined in SELLER’s sole discretion), SELLER may require additional security from BUYER. Failure of BUYER to provide such security
within 5 days of notice from SELLER shall be deemed a breach of this AGREEMENT and subject to immediate termination and suspension
of deliveries. If BUYER files for bankruptcy or is the subject of an involuntary bankruptcy, SELLER may immediately terminate this
AGREEMENT. BUYER is responsible for all expenses and collection fees incurred by SELLER to collect any overdue amounts, including
reasonable attorney’s fees. Invoices not paid by the Customer within the PAYMENT TERMS of this AGREEMENT will be assessed finance
charges 1.5% per month, 18% APR. A $50.00 fee will be charged to BUYER for the return of any checks.

ASSIGNABILITY: The BUYER may not assign this agreement or any of its rights or obligations under this agreement without SELLER’s written
consent. From time to time the SELLER may assign this AGREEMENT or any portion of this AGREEMENT or any of its rights or obligations
under this AGREEMENT, by giving BUYER notice of such assignment. This AGREEMENT shall inure to and be binding upon the parties hereto
and upon their respective successors, heirs and assigns. In the event BUYER sells, leases, or otherwise conveys the facilities in which the
PRODUCT sold hereunder is utilized; BUYER shall require its successor to assume the obligations of this AGREEMENT.

GOVERNMENTAL REGULATIONS: Any PRODUCT type or specifications change, tax, duty, or governmental charge now or hereafter
imposed on the PRODUCT, SELLER, or required to be paid or collected by SELLER by reason of the manufacture, transportation, sale,
delivery, or use of PRODUCT, shall be borne by BUYER, and such costs shall be in addition to the PRICE of the PRODUCT.

LIABILITIES-CLAIMS: SELLER hereby warrants to BUYER that at the delivery of PRODUCT hereunder it will have good title and / or right to
sell such PRODUCT and that such PRODUCT will be free and clear of all adverse claims. SELLER shall have no liability to BUYER for any defect
in quality or shortage of any PRODUCT delivered, unless (a) BUYER gives SELLER notice to BUYER's claim, setting forth the facts on which it

Page 3 of4




0 -2c¢

is based, within 48 hours after BUYER’s discovery of the defect, and (b) SELLER shall not have liability for any defect or shortage of any
PRODUCT delivered in equipment or containers furnished by BUYER. The liability of a party breaching the provisions of this AGREEMENT
shall be limited to direct damages only. Such direct actual damages shall be the sole and exclusive remedy hereunder and all other remedies
or damages at law or in equitiallenvaived: Direct damages include the difference in cost between the PRODUCT PRICE and No. 6 oil in the
event that SELLER does not supply: BEWEEWILR coitacusdsiid@t @Mk uantities.“Néither party shall be liable for condequential, incidental,
punitive, exemplary or indirect damages, lost profits, or pther business interruption damages, in tort, contract, under any indemnity
provision or otherwise.

WARRANTIES: SELLER does not provide warranties for PRODUCT storage container conditions (internally or externally) underground
leakage, soil contamination, miscalculation of ordering, PRODUCT spillage, facility safety and health.

FORCE MAIEURE: Except as specifically provided to the contrary herein, inability or failure of SELLER to deliver or of BUYER to receive
PRODUCT or of either party to perform pursuant to this AGREEMENT will not be the basis of claims for damages sustained by either party
or for breach of contract when due to causes or contingencies reasonably beyond the control to either party hereto, including but not
limited to Acts of God or governmental authority; the elements; labor disputes; fires; accidents, breakage, repair or change of or obstruction
in supply, equipment or machinery; depletion or failure of PRODUCT supply; demands in excess of the capacity of transporter’s equipment
or supply. The party suffering the event of force majeure shall give notice of such event of force majeure in reasonably full particulars to
the other party, as soon as reasonably possible. Any such event of force majeure shall, so far as possible, be remedied with all reasonable

dispatch.

NOTICES: Alf notices required or permitted under this AGREEMENT shall be in writing and shall be deemed to be delivered when delivered
personally, by courier, by telefax or telecopier if received during normal business hours, or by mail if properly addressed and deposited in
the United States mail, first class postage prepaid, to the applicable address shown on the first page of this AGREEMENT, or to such address
as either party may from time to time designate as the address for such purpose by like notice addressed to the other party.

ENVIRONMENTAL ATTRIBUTES: ENVIRONMENTAL ATTRIBUTES mean any credit, benefit, reduction, offset, financial incentive, tax credit
and other beneficial allowance that is in effect as of the date of this AGREEMENT or may come into effect in the future related to the
PRODUCT or use of the PRODUCT. All ENVIRONMENTAL ATTRIBUTES will accrue to the benefit of the SELLER. SELLER shail take all actions
necessary to qualify for, register and provide required reporting for ENVIRONMENTAL ATTRIBUTES. At SELLER’s request and expense,
BUYER shall execute all such documents and instruments reasonably necessary or desirable to effect or evidence the ENVIRONMENTAL
ATTRIBUTES and also the SELLER's right, title and interest in and to the ENVIRONMENTAL ATTRIBUTES.

The BUYER understands that the PRICE reflects its current and continuing eligibility for New Hampshire Thermal Renewables Energy
Credits, section Laws of 2012, Chapter 272, SB 218-FN — FINAL VERSION of the New Hampshire state code, the “PROGRAM". The BUYER
warrants that it currently qualifies for the PROGRAM for LR100 gallons delivered under this AGREEMENT and also, that, to its knowledge,
the PROGRAM is viable and expected to continue throughout the CONTRACT TERM.

CONFIDENTIALITY: BUYER will not make use of or disclose SELLER formulations, specification or technical data without SELLER's prior
written permission. BUYER and SELLER also agree that the specific terms and conditions of this AGREEMENT are strictly confidential, and
will not be made available to any third parties without the prior written consent of the SELLER, except as may be required by law. SELLER
shall ensure that its consultants, brokers and representatives shall be held to the same standard of confidentiality.

WAIVER: No delay or omission by either party in exercising any right, power or remedy provided by law or under this AGREEMENT shall
affect that right power or remedy or operate as a waiver of it.

INVALIDITY: if at any time provisions of the AGREEMENT is or becomes illegal, invalid, void or unenforceable under the laws of the relevant
jurisdiction, the legality, validity and enforceability of the remainder of this AGREEMENT shall not be affected.

ENTIRE AGREEMENT: This AGREEMENT, including the first page and any exhibits, constitutes the entire AGREEMENT between the
parties and there are no other representations, warranties, understandings or other agreements except as set forth herein. There will be
no modification of this AGREEMENT except by written consent of the BUYER and SELLER.
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ATTACHMENT 3.1: COMPONENT SPECIFICATION SHEETS

Spec. Sheets

Component Calibration recommendation Attached in
Oxder
Steam Pressure Factory Calibrated - No additional calibration required. .
. il N ';t' n Annual inspection for operating accuracy is aefra
SEEIEIMET recommended
Factory Calibrated - No additional calibration required. isTec Corp.
Fuel Oil Meter Annual inspection for operating accuracy is CoNTOIL FUEL
recommended METER
Condensate Factory Calibrated - No additional calibration required.
Temp Probé Annual inspection for operating accuracy is Level Pro
- recommended
o B Factory Calibrated - No additional calibration required. -
Feed Water Meter Annual inspection for operating accuracy is FiowTech
recommended
Wisdom to make a difference.

STATE COLLEGE
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Model 256
Pressure Transducers
BENEFITS

Low Cost

High Accuracy

NEMA-4/IP-65

Wide Operating Temperature Range
Compatible with a Wide Range of Gases or
Liquids

Corrosive Resistant All Stainless Steel Wetted
Parts

Choice of Voltage or Current Output
Operates on Low Cost Unregulated Power Sup-

NOTE: Setra quality standards are based on ANSI-Z540-1.
The calibration of this product is NIST traceable.

U.S. Patent nos. 6019002; 6014800

ply
Meets CE Conformance Standards

DESCRIPTION

The Model 256 is one of the most rugged and reliable sensors
available. Specifically designed for NEMAA4/IP65 service the 256 is
packaged in a die-cast aluminum enclosure and includes Setra’s ro-
bust capacitive design, making it resistant to environmental effects
such as shock, vibration, temperature and EMI/RFI.

APPLICATIONS
B Process Control

Available in a wide variety of gauge pressure ranges, the 256 fea- W Chemical Processing

tures adjustable potentiometers for zero and span settings. ]
B Natural Gas Pipeline Monitoring

Agricultural Irrigation Systems

Only 3.6” high x 4.0" wide, the Model 256 is designed for compact
installations. The removable cover provides easy access to the in- [ |
ternal terminal strip for wiring. Installation is quick and easy with =
1/2 inch internal threaded conduit ports for electrical termination.

Grain Processing
Industrial Pressure Monitoring

SPECIFICATIONS
Performance Data | Environmental Data ectrical Data (Voitage
Ranges Ranges Operaing'Temporature F () | -40 ta-+185 (400+85) | Crcut 3-Wire {Exc,Out, Com)
25P8Higher | Lessthan257S) | Storage Femperature °F () 40w+ 185 (40485 | Exitation 9130¥0C
Accuracy RS (st onstanttempl? | £0.13%E5 | 2025%5 Shadd ‘ 2009 Outpars 2.1105.1VDCfor Ranges > 25 PSE
Non-Linessity, BFSL IR | H0%FS Vibcation’ 2g Outpot impedance 100 chms
Hysteress 0.085% S 0.10%F5 Environmental Protection NEMA4/PES Puwer Consumption P ————
No-Repeatabilty | oot E%FS Physical Description Electrical Data (Current)
Thermal Effects s Die Cast Alamintim ot = e
Compensated Range*F An+76 | 4w | BeciclGometions Two 1/2" ntemal Condit Ports | Dutpot? 410.20mA" S Al Ranges
Compensated Range °C w8 20t+80 | Pressure Fttings /NPT Extemal Extemal Load 040800 ohms
g = E Vieight {appr) 13.4 Gunces Mintmum supplyvoltage | 9-+0.02x (Resistance of receive plustine).
[158)
P e i .Pressnm'medla- Maximum supply voltage 30+&Wxn§kﬂnaufmhuphsllﬂ¢3.
woa
Span SHft %FS/100°F 15 15 * Liuids and gases compatible with 17-4 PH Stainless Steel! 1Sl oL i Mgy
Span SR OGFS/00C - 14 £14 Envirenmental Protection | WestherResstant E.,:,.,,., m:
Long Temm Stabilty os%Fsm | osxrom | Physical Description edite it g i
Wermn-up Shift 01%FsTotl | 0a%RSToal | Gase { Stainkess Steel & Vel K et
g s YT
" eyt tied.




Model 256

Pressure Transducers
DIMENSIONS
e o ™
i
g ;!
/ Removable
o ﬁ-—-lr:'j_—— 2T Removable | Terminal Block
- i Zesn/Spaii Connector
PSR Access Piugs
,‘——nr—wi-‘w Screw Terminal
; wéj- Designations
. 2m Bg EES
"50,8_" +* i i+
GoG0 0
| |
Voltage Connections
BE 8
. + 1
n. 0000
mm e | |
Current Connections

IseDHTTTI1-0 - 11 - [OO - 0O

Made! Range Code Pressure Type Prassure Fitting Output QOptions
2561=256 See Table 1 Below G | Gauge Ranges <25 PS ' Ranges<25PSl | € | Calibration Certfcate

Table 1. Range Specification 2| 1/47NPT Male 1L ] 420mA

RANGE Psi RANGE BAR 1MEE) 1/8°NPT Moke Ranges 225 Sl

CODE CODE Banges > 25 S| 1 | 420mA

001P Oto1 1R6B 0t01.6 M| 1/47NPT Male 22 fo1-51vC

002P 0to2 0048 Oto4d 44 | 1727 NPT (Male)

005P 0to5 0068 0to6 F | 14°NPT (Female)

010P 0to 10 0108 0to8

015P 0to 15 0168 0to 16

025P ‘0ta25 0258 0t025

050P 01650 040B | 0to40

100P 0t 100 0508 0to 60

1509 00150 | 1008 | Ot

200P 010200 1608 0to 160

250P 010250 2508 | 0to250

500P 010 500 4008 0to 400

600P | otoGoo 7008 00700

10CP 0to 1000

30CP 0 to 3000

50CP 0to 5000

10KP 0o 10000

Ordering Example: 2561001PG2M11C= Madel 256, 0 to 1PS1, Gauge Pressure, 1/4”NPT Pressure Fitting, 4 to 20 MA Qutput, Calibration Certificate

S5P-256 Rev. H 02/16/2010
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CONTOIL®

Fuel oil meters

Applications

“Thee

e Flow measurement of mineral olls such as heating or propellant fusis

® {n burners, on board ships, land vehicles and fixed installations

 Marine and metrological type approvals {optional)

Features

= The complete range of products offering the best so-
lutions for the measurement of oll consumption

= State-of-the-art design with electronic counter, flow
Indlcation, analogue and digital output signals and
limiting value switch

= Mounting on the pressure or suction side of a pump,
with no straight inlets or outlets required

 Independent of viscosity and temperature

« High vibration resistance

o Classical version with mechanical display

Your benefiis

= The reliable solution with everything from a single
supplier

» Rellable monitoring and flexible control of the sy-
stem. Simplifies burner settings and optimising
consumption

= Highly flexible mounting with very small space re-
quirements

 Accurate measurements

o jMaximum safety in the shipbuilding and automobile
industries

= Cost-effective metering point

i o -



The right product for every application

Range CONTOIL® Control with multifunational displav and parameterisabie ouipuis
VZF 15..50

Electronic display of

= fotaliser, total and resettable volume
& actual flow rate

= gther flow parameters

Cutput signas for

@ volume puises

= actual flow rate

= fimiting values (Cris, Qmax)

Simple to eperate
Interactive parameter input
External power supply

Housing with threaded or flanged connections

Main characteristic data:

= flow range 10...30000 Vh

= {emperature ranges 130 and 180 °C

» nominal pressure PN 16 and 25 bar (PN 40 on request) Page5

Rangs CONTOIL® Classic total volume display and remote transmissicn
Y¥Z04..50

Total volume display on roller counter

Option: Reed pulser RE or RV for remote totalisation
Option: Inductive IN pulser for control purposes
Housing with threaded or flanged connections

Main characteristic data:

@ flow range 0.5...30.000 Vh

» {emperature ranges 60, 130 and 180 °C
o nominal pressure PN 18, PN 25 and PN 40 bar Page S




Range CONTOIL® optimal solution for special applications such as:
VIZFA / VZOA

« differential measurement (VZFA /VZ0A 15...50)
e gertification/official verification for commercial transactions (VZ0A 4...50)
© engine test benches (VZFA/VZOA 15..50)

VIFA

Electronic display of

= fotaliser, folal and resettable volume
& actual flow rate

= gther flow parameters

Qutput signals for

@ volume pulses

» actual flow rate

= fimiting values (Qmn, Omax)

Simple to operate
Interactive parameter input
External power supply

VIDA4and 8
= Yolume display on rofler counter

VZ0A 15..50
= Volume display on rolier counter

Option: IN inductive pulser for control purposes

Housing with threaded or flanged connections

Main characteristic data:

= flow range 10...30,000

= temperature ranges 130 and 180 “C

= nominal pressure PN 16 and PN 25 bar (PN 40 on request)

with special pairing for minimum measurement varance.

Accessories

APPEMDIX:

Meter data

Salection of the optimal meter

Fuel oils

Hows to obtain an optimal measurement
Application examples

@ if fiow meters are needed for hazardeus areas, please contact your nearest sales office.

Option: RV Read pulser for remote totalisation, integrated into the roller counter

Page 17

Page 22

Page 23
Page 30
Page 31
Page 32
Page 36



CONTOIL® Control VZF 15...50

Technical data 1)

o display of totaf volume, resettable volume, and fiow rate in m3, litres or US gallons 2
s user-friendly, interactive parameter input

o fuel oll meter with threaded or flanged connections

@ for mounting in horizontal or vertical positions

Verslons available on request;
e different fiange drillings, such as ANS!, JIS

Type VZF 15 VZF 20 VZF 25 VZF 40 VZF 50
Neminal diameter DN mm 15 20 25 45 50
inch V2 34 1 192 2
Installation length mm 165 165 180 300 350
Nominal pressure with threaded ends PN bar 16 16 16 16 16
with flanges PN bar 25 25 25 25 25

Maximum temperature Tmex °C 130,180
Maximum flow rate Omax®  Vh 600 1500 3000 9000 30000
Nominal fiow rate Qo Vh 460 1000 2000 6000 20000
Minimal flow rate G Vh 10 30 75 225 750
Approx. starting flow rate Vh 4 12 30 90 300
Max. permissible error +1 % of actual value
Repeatabllity +0.2 %
Safety filter mesh size mm 0.400 0.400 0.400 0.800 0.800
Dt filker mesh size n 0.250 0460 0.400 0.600 0500
Volume of measuring chamber approx.cm® 12 36 100 330 1200
Housing finish enamelled red RAL 3013
Weight with threaded ends 9 approx. kg 2.2 25 42 17.3 -

with flanges PN 25 approx.kg 3.8 45 75 20.3 4.0
Smallest readable amount:
Total volume f,md No decimal places
Resetiable volume |, m3 1 decimal place
Digital flow rate display h 1 decimal place
Registration capacity ms 8 digits
Pagistration tima at Qeom until overrunning to zero_h 128000 100000 50000 16667 5000
Outputs 5
Pulse value for totafisor Vol/pulse  pulse value and width parameterisable
Current 4..20 mA for flowrate ' la /Ch, lzo Qaflow rates to 4 and 20 mA parameterisable
Frequency for flow f1/Qn, f2/Q2  frequency and flowrate parameterisable
Limiting switch Qumin, Gmax  minimum, maximum and hysteresis parameterisable

1) bumufacturor's specification, veid for the reference condizons o8 spaciiad under "APPENDOL Mater data”,

2 1US gion comesponds o 3.785 Hes.

3 Forummmkumummbommammsmampmmnumm.Rxmm«nmmhm‘mummmmmmwm&mmm
iy fengs must ba taken into coreideration,

4) Waicht withoert couplings.

5 Two sy outprots ane avafshia, ttaly of aach ot

Pressure drop curves
See "APPENDIX: Meter data”



Electronic display

Display values:

Display:

—

Temperaturs:

Safeiy:

Power supply:
Data preservation:
Protection class:

B,
-
e
o

Quipuls

Four different cutput functions ars available:

« fotal volums, resettable volume, flow rats

« In the information menu, hours of opsration and other informa-
tion can be obtained

@ B-character LCD with identification of the parameter, height of
numbers: 8 mm, flow rate (meter loac) using bar indicator

o ambient temperaturs -25...470 °C,
storage emperature -25...+85°C

« CF, vibration and shock test to DINIEC 68

@ 24YDC (6..36VDG)

= by non-volatile memory (FEPROM)

@ P 68 (EC 80529) against dust and heavy seas

® Pulser for volume puises with pregrammable pulse value {for external intaliser)

= Analogus current output 4...20 mA corrssponding te flow rate
= Frequency oulput 0...100 Hz corespending to fow rafe

= Switching function fimiting value switeh) specified by prograrmmabie upper and lower flow rates

Except for the curment output function, any two of the remaining three functions can aiways be used simultaneously. This resulfs in two

tvoes of connaction:

@ 1 potential-free dighal output Rel, 1), parameterisable
o cne of the thres funclions described below.

@ 1 passive analogue 4...20 mA oulput also used for
powering the meter,

i 20w
6.9 It ;}, .

e 7 el
= .

« 2 polenialdres digital oufputs Rel. 1 + Rel. 2), sach paramete-
risabis to one of the thres funclions described below,

= the analogue cutput is not avsilable in this case. The power, ho-
waver, Is supplsd over these termings,

P—

6.0 0C 5 Rl
E l Ui
-x_/ fai.2
BHIE peu
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Specificstion of the ouipuis

Passive nnzlogua ouiput {1-2)

+ Voltags range L
» Maxdmum load Ru
= Hesolution:

= Max. eror;

« Update interval:

Cighal eotputs (3-4, 5-8)
@ Max. current brax

= Max. output fraguency frex

= Uptiate interval:

@ ON-resistance Ro ;
@ QFF-resistancs Reo:
= Insulation volage:

ehls fumotions:

Adje

Yielame gulses
Pulse width ©:
Pulss vajue:

Gurrert signal

= Fow rate at 4 mA O
= Flowrate 20 mA Oz
= Attsnuation;

Quiput frequensy fra
Pulse ratio:

Frequency / Flowrats 11/Qs:
Fraquency / Flowrate 20z

Limiting volus sudich
Limit Qrta:

Limnit Qmaz:

Hysterasis H:

6..30VDC
{U-5)V/0.0215A (]
16 Bk

+0.2mh

<18

48Y GG
S0 mA

100 Hz

<1$
<1005

>0 MR
>1COVACADC

5,80, 250,500 ms
parameterisable

perameterisabls
parameterisable
parameterisable

100Hz

101
parameterisable
parameterisable

parameterisable
parameterisable
parameterisable
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Type designation key

VIF 28 FL 130/ 25

w“.._,,

s e .

Meler fyps

it

Ordering specifications

Threaded ends, PK 16 -

3

—

Type 180 °C Dedier Na,

1

1 F 20 FL 180/25 93711
131 F 25 AL 150/25 03727
13025 93731 VZF 40 FL 180/25 93732
130/25 93735 VZF 50 FL 180/25 83736

iype approval (6.0, GL, LRS, DNV 86795




CONTOIL® Classic V20 4...50

Vi04and 8

Technical data 1}
o oll meter with internal threaded connections ocated on the battom plate

# with mechanical rofler counter, volume display In litres

« meters in US-Gallons ®

@ for mouriting In horizontal, vertical and incfined positions
» YZ0A 4 and 8 with EEC Iagal verification

Dption: Reed pulser 48V
;: .
Type
Hoainal dlanhar 4 g
7
¥ STErare T
\l‘ I‘ﬁLST: fiow Digra & 85 P
i flow val Qoo ® 50 1
| siow e’y Qroia ® 1 4
; 0.4 18

. siarting flow
i

{01
1006

2"{5’
0325

U‘{m

bl ovsrnning 1o 706

b1 m*mxmmmmmmwmwwam "APPERDIC Matat e,

2 3 15 galon porroepandy i 1785 firey

k] f-‘ahsmm-:mwmnmmuMﬂmmmdmmmm,kx.’!ﬁwwam?m-mwsmmmwm,mmimvuﬁ“mmmm
s ge et s e ton inio comidenatin.

4 Mo, peissibls oo VIO A Gun 508 . 2

5 Nele: préses of ehort itration

B2 R B ] B2




VZ0A 4 and 8 with BEC lagal verification D 64/5.232.14

Daia according %o bma anprees! soosticaions

Ternperature max. T > 50 50
Maximum fow rate Qrnax ¥h 20 140
Hominal Sowrate Crent 1] 26 140
Minimal flow rate Qrin ] 2 14
fMax. permissible srmor +% of aclual value 0.5 0.3
Pressure drop surves
Ses "APPENDIX: Meter datg®
Simanslons o mm
Bial
V70 4 Y208

height =78
width = 88

J

Detalled dimensional drawings In "APFENDI: Moter deig”

Mauting it for VZ0 8

2 >
g L
o s
- |
i -
-

Sat &fr;i cument:
Quiescent cument:

P47 Ui e S
swne Swilnhing power:

Of-ime:

Tamporature:
Frofeotion slags:

Connsclions:

0

0ooonan 00ooonT

Bae sB2¢

I LOA

Ofor ¢ oy

214 VLY
Py

p 22

Cigar Mo, 81130: some poscible mounting positions

7

i
ri_t?f

i

© Peed swiich with dry contast fnart gas)

= Max. 48 VACADC, Profection class Bl (S5
= Mae 50 mA

= Gnen Contact

@ idax. 2W

= VZ0 4-8E 0.00125: 30..70 % {17...2G ms bei 8C i/h)
= YZ0 4-RE0.1: 40..60%

= VZ0 B-RE 0.00371: 30..70 % (17...29 ms bef 200 iy
= VZ0 8-RE 1 40.80 %

= Amblent-10 ... +B0 °C

& i 50 (EC 60529) againet harmful dust deposits
- Cptian: 1P 54 acdifional against spbashing water

= 0n plug comsctor with cabls, 3.5-5mm 3




856688

o, e
20680 Y20 B
89782 V2O 8 RE L0031
83751 VIO BRE
g2678
e

-

4y Order No. 92487
VZOAY-REDA Order Mo, 32488




VIO 4and 3055

Tochnlugidam

* fusl olf meters for OEWS {originel equipment manufacturers), to be mountad under the
bumer cover

© meters with lateral infernal threaded connections

@ with 230V Reed pulser to display measuremert values on ramole tolaliser or on bur-
ner copirol unit

» for mounting in horizenta, vertical or inclined positicns

Cleon 3
Ty 3

&t Urne
at

NS
el m;\amwmic-m‘;*s RACERSE SN

When connecting the Re iow-voltags pewer soume {51 VAC/IG), the speciafist installing the squipment Is responsi-
bles for ensining tha tons are ohserved 8. "mu:at’m for sipchrieal nstaliations, personnel safely),

Pressure drop i:ums.

See "APPENDIC Meter daia

—

———




SEL e

Remote ioialiser for V204 051

Ordering specifiostions

Swiinhing slement:
Switching volizgs:
Swdtching cuent:
Guigsosat current:
Switching powar
ON-Hma:
Temperatura:
Protectinn olass:
Connmtions:

Fower supoby:

Pulse valuz dnpul)
Srmiglinet readsbis
Registration capacity:
Penal cut-aul
insigfation depin:

Nl

e

* Read switch with dry contact (nart gas)

® max. 230 VALDC

@ man. 50 mA

® Cpen Contact

® max 3YA

® 40..55%

@ Amblent-10 ... +80 °C

& P 65 (50 60529; against dugt and waler-jels

@ Cable cross saction 2 x 0.5 md, length 480 mm

» 230V, S0/B0 Hy
= Q0051

2 (.0051

100001

» at { befors rehum fo 7er0 200 1
# Z7x8A -0+ 0.2 mm

» BE mm

@

&

Tynz ion Ordar Mo,
/”"")7\ VZ0 4 EA-RE 0.005 Wersion ior 05 88785
'} Remote toinliser for V20 4 08 83748

NS @ .
e
. oy VZ0 3

\J‘f

OEM-PE G023

Version for

4977




¥iD15...50
Teohnizal data

@ Voleme display on ralfer counter, in fitres
® fuel oll meter with threaded or flanged ends
® for horizontal, vertical o inclined mounting

Option; Reed pulser or BV / IN pulser

Versions available on reguest:
= difierent flange drilings, such as ANS!, JIS
= maters in US gallons @ {option)

H &
300 350

25,40

120,180

e =.
Y gapaciy 1000 10000 0 WEHo W00
i at g 250 10000 006 1887 5000
o3 of pulae
g a.m .01 0.1 .1 1
4.1 1 1 1 Bt
1 - - 10 W
Fequeny IN 8887 RA 25000 2352

3 Macediio”s spen¥iation, voitd ior s referants corallions e Spailid under "APPENIDRNG Msbir hin?,

& 16 el rorononds In 3785 e

5 %'hmmardsm'xvm:,wmrmmwmminxmwmwquMﬁum o ¥ Oy oaptar & 8 B wemion G, e pesseun o e avy o i B meanye
¥ g i aleg: B ek 2 conskioralion,

A S, S VIO 1 5wl B

& g wiau sovitgs,

Prossure drop curves

|




Dimenglons

VIg2s  VIC4p  wipal

Tze mm YInis  VEIDZD

Leaghh 165 158 180 300 350
Width 105 105 130 210 280
Tyo .. 130°6

Height 106 115 142 235 261
Height -RY 130 138 166 258 315
Hoight -Iv 185 184 221 273 328
2. 183°%6

Height 147 156 183 235 291
Height -RV 171 180 207 258 318
Height-IN 225 234 261 313 369

RY Pulsars

- —
y - !
£ i ? 3

IN Pulss

o

APPEER A

Tyae deslgnatior

Y20 25 FL130/25-

i

e

This tvpe of puisar is Intenrated into the roller counter and thus is especially snproprials for ramois
{ulaiisation, For other applications the N Inductive pulser is preferabla.

Remote
Totallser

Switching sloment:
Switching voliage:
Switching curent:
Quisscent current:
Sudtching power:
(hi-time:
Temperature:
Protection class:
Connections:

{abda cross sention:

= Reed swiich wiih dry contact {inart gas)

© max, 48 VAC/DC, Protsction class I} 821V
= man S0 mA Ri=47 QAOSW)

& Coen Contact

@ max. 2W

50 %=210%

@ Ambiant -10..+70 °C

» 1P 85 §EC 60528) againet dust and waler-ials
@ -incalie rgih 3 m

® 2x0.14 mm?

Pulesr for Industrial applications. Supplisd with plug-in pulssr sensor,

Contipl
System

Sudiching elsmant:
Swilching vollage:
Hesldual rippls;
Switching current:
Cuilescent current
Ci-fme:

Ambient lemneralurg:

Prolection class:
Connaciions:

Option:

® inducty slot inftlalor according o 12C 50647-5-8

® §.18YD0

& max 5%

® >3mAaBVIC/ LG

® <3 mAatBVDE/ 1K@

o 50% +10%

# -10..+70°C

= [P 38 (EC 80528) against dust and walsr-jsie

o Pulser supplisd with spacial plug. Required cable min.
2x0.35 mm® and 4...6 mm exernal dameter o the cabls is alreaty
mountad If the option *Crder No. 850149" Is chosan.

a Cable mounted, 2 x 0.5 mm®, PVG hiagk, length 3 m
{Drdsr No. 800718

Pulser il or RY and puise vslue

iominal pressure an

Temperaiure {°0)

Gannection {RC = Threaded ends, FL = Manges)

Mominal dizmatar fmm)

Meater fype



Twetd g Crdsr o, Tpe 183°¢ Citler M,
VZO1BRC 13048 52641 Y70 25 RC 120418 L2057
CVZO1BRC 1308V G 92042 Y20 25 RC 130/18-Rv Y 22058
V20 18 RC120/8-2V1 82043 VZ0 25 R 1307188 0.1 81213
VZC 15 RC 13078 91500
VZO 20 80 130418 82047 YZ0 A0 RG 13015 2004
V20 20 RC15648-RY 1 Q2048 VZ0 40 RC 130/18-Av 1 9218
VZ0 20 RC 13078 0. 81802 VZ0 40 RE 1836715-2 0.1 91308
Type i38 4 Order . Tpaidn g Ordler Mo,
YZO 18 FLIgy/es 7044 VIO 40 1. 130/25 52005
¥Z0 15 FL130/25-Rv.a) 82045 VZO 40 FL130/25-RY 1 G2020
VZD 15 FL130/25-80 1 82048 VZ0 40 FLA30/25-0 0.1 91807
VZO 18 FLI0/SS- o 91910
V20 20 FL1325 g2048 Y20 50 FL130/25 §20037
VZ0 20 FLI0/AS RV VIC BB FLY \S. ca»?? ‘10 92024
VIO 20 FLIS0/25-0 0.0 VZQ BO FLIS0/25-01 91689
VA 28 FLI30/AS
VI o5 R ?4 f’& g
tJ‘Ls} 23 pid z u‘{ (4 ‘

‘.’23 -f{,‘- Fi. 180725
Y20 40 FLI80/25-Ry
VIO 40 FL18G/25-1 0

3350 ?L”!“ﬂz/t‘z
VID BOFL18D
Y20 50 LR ..3~i1“ 1

g2z82

VED 25 PN
Ntk ars) ‘!8(}‘“9‘)

1 180401

Y0 5(3 F‘" 3576-% i
VIO SOFL1B0/0-0

Vi 28 ri. j
VIO 25 FLY

9“‘%53

-:J; i griﬁa @;;:s iy

RS, D)

‘e
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ONTOIL® VZFA/V
sial requirements / app

versions for spe

For applications requiring an Increased accuracy of 0.5 % or betier, such as:
= Measurament of EL heating fuel or dissel in testing faciiitles

= Differential measurement
= Commerclal transactions for which tha meters are legally required to have type approval or officlal verification.

These preducts require dirt filters with smalier mesh size,

Yersicas for differential sneastremonis

For cifferential measurements, the flow Is measured in the supply and retum pipes. The difference between the two measurements is rg-
gardad as the consumption.

To abtaln oplimal measurement results, VZFA or VZOA CONTOIL® fuel o meters calibrated in palrs should enly be used, which are adap-

ted precisely to the plan¥/system operating condtions. The flow rate occurring in each meter, the permissible pressure drop and the visco-
sity of the fuld must all be congidered turlng the design phase. The load on the meter Is obtalnad as follows: flow in supply section less

consumption = flow in retum section.

When the order Is placed, the following Information Is required:
e.g. differential measurement for disse! engines in an smergency power

= gpplication
system
» fuel type a.4. dipsel fuel
® {emperahire e4.15..40°C
& pperating pressure eg. 4dbar
# fiow rate in supply section &.g. fixed pumping rate 200 Ih
@ flow rats In return section 8.0.120...180 Vh ffor a consumption of 10...80 ih)

The meters are marked “supply” and “retum” during eafibration and final testing in the factory. They must then bs Instalied In the comsct
pipes.

For furiher Information on the subjact of tifferential measurement, see the sections “How to ebiain an optimal measurement” and “Appli-
catlon examples”,

. Versions with ype anprov! or oificial veriication

CONTOL® fuel ol meters are used almost exclusively for the measurement of the consumption of fuel ofl, The metrolegical standards {such
as MID or EC guidsline 71/319/FEC), however, regulate the requirements for meters and systems used for commercial iransactions as well
as the procedures for design approval and officlal verification, Measuring instaliations whers a fluld is sold are regarded as transfer points
that require officlal verification. These Includs petrol pumps at petrol stations, measuring devicss for road tankers end measuring stations
for loading and unloading all types of read vehicles. As a rule, a melering system must be ready for use and be checked and seafed by the

tocal cffice responsible for transfer verification,

Typical of these applications is the narrow range of use with regand o Jiquid, flow rate and temperature. Subject to type approval restic-
tions, CONTOL® off meters are 2lso avaliahle with metrological type approval or official verification. The differencas in products relale on-
Iy to the design or specifications of the meter and not to the quallly of the product.



Technleal datn ¥
< Varslons for oplimal results from gifferantisl measurement or for fiscal o7 commerclal

fransactions

» VZFA with siectronic display of tolal voluma, reseifable velime and flow raie; units of
maasurement: litras, US gallons 3 or ma3,

@ VZ0A with display of total volume on roller counter; units of measurement: iires,
Gpilonal versions with counter in US gallons.

* VZ0A option: with RV reed or IN Induciive pulsar

= threaded or flanged connections avalishis

# mounting in horizontal or vertical positicns passibie (for calbrated meters hodzontally
enil,

® VZFA: Usar-frisndly, Inferactive parameter input. Easy Infsgration into control systems.

Furthar Versions avallable on reaguest:
= thifferent flangs drillings, such as ANSIL JiS

7 NEEAEDA
‘nmi domeator 1] 5] 18 2 25 a8 g
inch V2 34 1 12 2
Ingtziiation length . mm 165 185 130 30 350
Momingl prossure with threadad ends PN ber 18
with fangss PN bar 25
Madimum tempsrature Trrax 0 130, 180
Mammsmf ot g , Qosx® VB €00 1500 3000 5000 30000
Coem®  Hh A 080 2000 goon - Zione
; i Qe h 0 30 75 225 750
Apf‘fgx starting flow rate h 4 12 30 £0 300
ez, pem"fssm,e arror <G5 % of aciual velte
+0.1 %
0.45 0.400 0.400 0.800 04.800
i 0.4 [y 0258 02580 pidiacid
Yolume of the messurng chamter ap;}m omt 12 26 100 330 1200
dousing finlsh enpmelled red BAL 3013
Vigight with thraaded ands ® gpronkg 2.2 2.3 4.2 17.3 -
with flarges PH 25 eoprox ke 38 45 7.5 20.3 410
IR
Smaflest readable ameunt,
1ol volume Lms Mo dacimals
Rezetinkls volume md 1 decimal placs
Digital flow rate display #n 1 decimel place
Rogistyation capacity Lmi 8 diglis
Registyation tme &t Qoo untll overrunning lozemm b 128C00 100000 50000 18687 5000
Cutpuis 9
Pulse value for ioialisor Vimp pulss value and width parameterisable
Currant 4,20 mA for flow rate W/ Gt/ Q2 flow rates o 4 and 20 mA parammsterisable
Fraquenoy for flow rate 0GB/ frequency and fowrats paramstorizable
Limiting vailus swiich Grmin, Cimex minmum, madmum and hysteresls parametorisabie
e
smalizst readabis amount | om 0.1 0.1 0.1 1
Rs isiration capacity it 1060 10000 10000 10000 1C5 000
Recistration ime at um unill overunning fozero b 25800 10000 5600 1887 5000
Pulse values of pulser,
I Inductiva accarding o IEC 60847-5-8 ¥nulse 8.0 (217 It B 0.1 1.
RY Reed {oulss 6.1 1 1 1 10
RY Read I/ pulse 1 - - 10 100
1 Mmdsshier's e CondinG % it vikdor AFPENDIER M s '

1 LS;,‘_mmm m“?

o s, For Bighey 3, 9 the BB 53 (b o S sunvlen 08, 10 proesns g 20 oty redtuctinitdn tha maene




Technical data for VZ0R with PTB cortification: 5232 /04.37 Clses 1

YZ04
i

RIGP
VEGL

@

Ternperature max. Tenza °{

130

Nadmum flow rate Gox 1t Vh
fionging T roie Joen  ¥h
idinimal flow rafs Qe ¥h

400

40

[ LI

20000
20059
2009

Beouracy class

#ax. sermisalble eror +% of achual walus

11
8.5

g

Temperars e Tmax °C
A raie Gt ¥h

Wirimal How rale Qe ith

400

40

1000

100

2000

200

Ancuracy oless
May, permlssitls auor

+% of actusl value

0.5
2.3

8.8
3.3

#5¢)
0.5

Tero forns arg requbad when nrdeding: tha VZ0A mater and FEC Iegal verifination, Gider Me. 88025,

Elecironic display and Duinuts YIPA: sae page 8
RY Puls nidd B Putkssrs: sce page 15
Pressure drop surves: Sse “APPENDD: Mater dale®

GRNATY B e

Fronr T s
ids) 108 136G 250 285
155 184 18t 243 288

185 180
108 135 130

258 Bk o
- 1320

T2 142 235 281
138 166 258 315
194 221 273 328

Halght 147 158 133 235 291
Haight-pY 171 150 257 258 315
H i 313 368

Ditefoy drrdnalnl dugan 2 APERATHD Mtar dei®

Type designation key
VZ0A 25 FLA30/25- 0

I g Fulser I or BY and pufss value
Pl Mominal prussies bar)
H o T i

|
| S——
f

Sed eids, AL = Flanges)

Sominal diamster (mmy
hiwtar bioe

e,




infermation required I process orders
When the order is placed, Information Is required on the plant operating conditions (a5 stated at ihe baginning of this section), For fizcal

and commercial transactions only VZ0A tyne meters may be used.

Exainpls for difforenilal mecsursmant:

Application: Differantial measurement diesel, supply 200 Vh, ratum 120,180 W
2 Unfts Order No, 83758 CONTDIL® fuel off meler, typs VZFA 20 RC 130718
2 Units Ordsr Mo, 86112 Madification for differentlal maasurement

Exsmple for fizcal or commarelel wansastions:
Commarclal transactions in Germany, sxira fght heating of,

Anplication:
flow rate 200...400 Vh, temparatire approximalsly 20 °C
1 Unit Order do. 92280 CONTOL®, fusl ol meter, type VZ0A 20 RC 130/18
1 Unlt Order No, 88028 Medificedon with EC official varification
Eaample for shanderd apunliealisns without apilons:
Application: Measurement of Diesel fusl on festing faciiiy,
flow rate 260...400 ¥h, tempsrature 26...50 °C
1 Unit Crder tle. 93758 CONTOL®, tuel off meter, iype VZFA 20 RC 130418
A {matars with elscironic cornters and paramsierisable cutpuis)
Tmpe120°0 Order Mo,
VZFA 15 RG 136718 93755 “
YZFA 20 BC 130418 93758
VZFA 25 RC 130718 83783
VZFA 4G RC 13016 93738
Tipe 135°0 Order Mo, Type 126°G Creder No.
VIFA 15 H. 130/25 93758 VZFA 15 FL 180/25 93757
@ VIFA 20 FL 130725 93758 VZFA 2G FL 13025 §3750
{ ol ri VZFA 25 FL 18025 83764 VZFA 25 FL18Y2S 83765
J VZFA 40 FL 130425 g376¢ VZFA 40 FL180/25 Garie
VIFA B0 FL 1307258 93773 VZFA SO FL 180725 93774
g 8 Pairad for differential measurement g5112
[ Type approvalfor shis fe.g, GL, LRS, DY) 55295

Al

E
El
Fp—



Tume 1330 Crder Mo, T i Crdar bo.
YZO0A 15 RC 13075 92288 JZ{L& 25 RC13%M8 g2zaa
YIDA 15 RC 130/18-P4 0.1 82287 YZ0A 25 BC130718-RY 1 82284
VZOA 15 RC13048-RY 1 892288 YZOA 25 RC130/16- IR 0.1 92285
YZ0A 15 BC 130480 0.9 52280
VZIOA20 R0 13048 92240 YVZ0A 40 RC 180718 52265
VIOA 20 PRC 130/18-RY 1 geoy VZ0R 40 B0 120/48-R7 £2297
VZGA 20 RC 130AE- R 0.0 0252 VZGA 40 BC 130151 0.1 92258
Top 1207 ¢ Tpeidgc g Order Mo,
VZOA 15 FL130/5 VEDAAD FLI30/25 82359
VIOA1E ?i.u{};z:;-{%%f VEDA 40 FL130/25-RY 9 310
VZOA 5 FL120/25-RY “E YZ0A 40 FL130/25-0 82319
VIDATE R ?39, 75~i:’\. (i
YZDA 20 L3 YZOAED t—; 13 *;“25 22312

., 7&2 G H 82! ﬁ‘a :,'

V2020 L0041
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Accesgories

Ordering detalls for scoasanies

Firrige ki
Drdsr N,

Tune

a118
81162
81185

WS:} ’i/ 3
"!df? 3/5} 3 1,’27
VER 4

VSR 1 £1185

VIR v : 4 21181
PEIYZI0 4 Vg -8 &1583
PoEYVIR D

selions o gult PESKIVIN &

VSR E*

Order details for supplementary equipment

Tyon

Do Np,

Plse couster 93374
4 ‘ﬁr m‘ag gi708
R wilh gleetre 80013

oe

Ordder No,

Flow oalcilator

3 flow ealoulatyr

,,.mﬁ a7 o LINVE5 i it




Meter data

runciicn
CONTCIL® flow meters work on the volumetric principle of rotary piston meters (positive displacement meters).
The main features of this measuring principle are large measuring ranges, high accuracy, suitability for high viscosfties and independen-

ce from power supply; fow disturbances do not influence proper operation.

Gonsbueiion
Rotary piston, guide rolfer and drive are the anly moving parts in contact with the liquic. Their movement is transmitted by a magnetic cou-
pling through a seafing plate, The hydraulic partis completely separated from the totalising meduls.

VIFMIFA 15 . 50 YZONZ0415 ... 58 YEOATOA Gand B

Cennectlons are made radially with With the exception of the counter with The connections for the Infet and outiet
fwo catle entries undemeath the the RV Reed pulser, the rollsr counter are situated vertically from below In the
display unit which can be mounted can be rotated through 360° for base plate. With the 0EM meter version the
and rotated through 80° steps. optimum readability. connections are situated on the side.

flosstring errer imils: Reforenc conditions
Nieasuring error limits according to technical data of meter In % of actual valus for the whole measuring range.

Reigionce comliions
Linuid: Calibration olf similar 1o extra light heating oll, density at 20 °C = 814 ke/m®
Viscostly = 5.0 mm#s accarding to DIN 51757 /IS0 3104 {corresponsds to 4.1 mPa.s)
Temperature:  18..25 °C
Horizontal mounting, readings from counter.
CONTOIL® Ol meters are never to be tested with water, otherwise they will get damaged.
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Pressure drop cufges

Wiscosily information

Kinemafic viscosity Stokes, Genti-Slokes, mm¥s St o8t mm¥s

Oynamic viscosity Fascat seconds, miflipascal sesand Pas, nPas
Polse, Centipoise (oumadard) i

Conversion 08t x denslty = mPas
Engler degreas °F o mPa.s: only use conversion fable
Savholi units te mPa.g only use conversion fable
Redwood unils to mPa.s: only use convession table

Rufe of thumb Te8 — 1mm?s — tmPas
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Viscosty dlagrams: A= SmPas C=100mPas E =500 mPas
B= 50 mPas D=200mPas

For a prassure drop of more than 1 bar, it is recommendad 1o use the next larger meter size.
Maximum permissible pressure drop = 3 bar
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Viscosty diagrams: A= 5mPas C= 50mPas £ =200 mPa.s
B=25mPas D= 100 mPas F =500 mPas

For & prossure drop of mere than 1 bar, it is recommanded o use the next larger meter size.
Maximum permissible pressurs drop = 3 bar




Froastra GG in mpsr

£ h
Pl in Vi Koo
! i
i G.750m e S0000 U0
Beamgly Wiineral off, viscosity 450 mPa.s
VZ0 25 mounted on pressure side of pumps
w0 o gy, ¢
i , @ Viscosity curves DN 25
gg et " salect closest curve
O 10 | ; il a F = 500mPas

&)
1.

£ Assume max. permissible pressurs drep = 1 bar

 The Intorsection of curve F with the line correspon-
ding fo 1bar gives a flow rate of 2600 ¥h.

Frommat de i mbar
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Materlals
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Dimensions in mm
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Dimensions of transducer groups / measurement transducer
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Selection of the optimal meter

Tvpe VIF VIO V20 VZFA VZDA  VZDA
15-56 48 15-50 1550 4-B 18-50
Applicalion
Direct consumption measurement @ @ ® & & #®
Differential measurament -~ - - & - ®
Measuring points with metrolog. epnroval / caliration {cptionzl) - - - - * e -
ifeasuring points with maring tvpe 2pproval {entionah o - o & - ¢
Tiost raguont amas of aca
Domestis / industrial bumer  ight/medium ol L # # & ]
heawy oil 4 - @ & - ®
Diasel engines dless! ol LA & @ =
Ship motors haaw ofl 1) - o 2] - L
Pstrol engines 2 -
Common adplontons
Heating svsterns o =Y )
Shios @ @ ® ®
Dlssel lncomotivas @ o @ ] e
Trusks/coaches/construction machinery ] @ &
Fusl ypas
Light heating fusl (] © @ @ ] @
Medium hezting fusl L ] @ © @
Heavy heating fusi & - e & - L]
Diesal 9 @ ® @ ] =3
Pernl 3 3
Disphuy of Gow dola
Totl voiame @ @ & @& @
Ressttabls yolume @ - - e - -
insmﬂmnaas f*cw 8 a - - ® - =
® - - & - -
- #® & - L 2 #
!f amai walus @ © o ] -
::O,a % of aotug valae ar smailar . - - 9 s #
PTB spproval Class 1 - - G ® @
EC approvalieriicalion Clase 1 - - - - m4 -
Class 0.5 —~ - - g @
Lt'rar* oulput 4.20mA @ - - & . e
Dightel outputs volume pilsas o - - - - -
fraguency signst ® - - [ - -
i/ imiting values e = - ® = -
mwﬁve, with deca;f‘c pulse valya - @ - - @
Read puleer for remute tolaisation - L] L = @ &
Fuels and suilahis bia oMg DN 13 N 20 Dr 28 BN 40 DN 50
Matar sizes
Light iicating fusl © @ i L o @ ]
Medium haaling fugl @ ® @ e o e L]
Heayy heating fus! - - 3 @ @ ] &
Diesel @ @ L] L o ] @
Petrol % ;] - - - - -

m}r‘y-n' i Sﬂh“'

—68~

st be {eben Inb consleraton.

b i&zrymn“:mwme Bt e wit ame
arT S A

4 Toro rate

= than SmPa.s or for Installations on the suntlon sidz of 2 g, pressurs drop and possible Imistion of fiow rangae




Barastoriciieg of ioront b

Mﬂ

Fuel o

Fus!

cdraficht  ight

madlum

heawy

Burier

Density 2t 15°C .

hg/am®
ko/dm®

0.82
0.86

0.82
O§S

0.82
08

082
0.88

0.80
1.0t

Speific volums i average density

kg

118

112

113

.08

Yiscosity at 26°C
46°C
el

mias

mPas
mPe.s

50
16

420
60
1

4200
380
35

Energy value

Kihkg

11.4

1.2

1.8

s ative vl
Buimeis

S8 on pover for bupmsrs aivl englng

20000 1680
80000 5040
260000 16 800

2000
8000

20 600

75.
225

750 ...

L2000
8000
20000

Powser  Flow rate heating fusi EL Fiow raip Sls
un o WY ka/n Ifh G, oo 17 O
500 42 50 3..50 4
1300 113 138 4..135 8
4005 356 400 10,400 15
10000 a40 1000 AG..1800 X

Formita for consumaiion in Biras/houn

Burner powar in KW

Exampie:

BUB Y

=62

Enery valus of fuel In Kl x density in kg/dm?®

11.8 KWhvkg ¥ 0.B2 kefdm®

2O0IOX. PQ £a, k‘-ﬁ

56! fusl consumplion
I

Fusl o

Fiomrale
Garsta,...

Qo ¥

Size
Di

250 T84
680 500
2009 1479

5000 3580
10000 360
30 600 22000
100000 73500

5G
138
406

o
H

0.

5.

225..

750 ...

... 53
4,.13%
.. 400
00
2000
B U
25 000

13
20
25

50

B B afiemd i Fie s .wmwmmgamw.mmzmm:tzteﬂ:w?n:imr:;’mmg,

fuds of thant:

anpros.

736 kW

w‘f 3 ”f:} Hp

apoiey, 120 o/iVh oo
140 o/HP oo

g Digssl 62 0.84 kg/dm3 = 1,151

uond 0 0,228
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How to obtain an optimal measurement

Fleamning

Flow meters are precision measuring instruments, They achleve optimal rasults if
= & few Imporiant rules are observed during plant design,

= mounting and commissioning ars carried out with care,

= the meters are used for their defined purpose only.

Laveui ef Plpowerk

= The quantities consumed by all consumers must be registered by the mster,

@ Rotary piston meters do not require flow cencitioners or in'et runs {after bends, T-pleces o fittings). They may be mounted in horizontal,
vertical ar inclined position, except with the head pointing downwards.

* The layout of piping must ensure that the meter Is at all times filled with liquid and that no incluslons of air o gas may ocour. Do not In-
stali the instrument at the highest peint of the Installation,

* leter and accessory equipment must be easily accessibla,

i
v

Tark Tark
Gil ftow meter
S
w £
\
— 3
03 fiow meter
P

Salaciion of the Mater and Anciliariss
To be considared when selecting the meater;

* Opsrating femperaturs

@ Yiscosily of the medium

@ Operating pressure

® Flow rate
# Resistance of the masrial against fusl io be metered and working contitions

The technical data are vafid for the foliowing reference concitions: L heating fuel / clesal at 20°C. For higher viscositles or if the meter
Is mounted on the suction side of a pump, it is necessary 1o dstermine the pressure ¢rop and the fiow rats that can st be attained by using
the pressure loss curves (page 258}, If the presstrs drop Is more than 1 bar, it Is advised o use the next larger meter size. Maximum per-

missible pressure drop = 3 ber,



Mounting on pressure side of pump {sumers)

i
£
P G Flow Meter
; Tank }
Co s,
i ! i
N
Fifter

Mounting on suction side of pump {bumers)

o~

i
A
! 71 Magneiio Valve Negla §

B 1

B a2 i BT Seaued 50 Sxsenf
imgsurities In plant er fugt

Should impuritiss ocour in the plant or In the fuel, a dirt liter has to be installad befors the meier, The filter meuried In the meter iniat is

only a safely fiter and Is too small to act a5 a dirt fiter,

Mamum mesh size of dirt fifter Mster VZF VZ0 VZFANZDA
DN 4 - 0,030 mm G080 mm

oM 8 - G100 mm 0100 mm

" ) DN15 0.250 mm 0.250 mm 0109 mm

B4 ﬂ $ DN 20 0.400mm  0400mm  0.1C0mm
e NG DAY 25 0AOMM  0400mm 0250 mm

C 3 DN 40 C.ECOmm 0.860 mm 0.250 mm

%‘/5} § ON 50 0.805 mm 0.6C0 mm 0.250 mm

Sy,

W e

S = S o




Etop valves or cocks

Inerdsr to avold backiiow and dralning, stop vaives have to be mounted afier the meter, Backflow and draining cause measuring errors and
cart damage the meter.

e —
Tank

!

|

§

i

I

e 4 s, s F

i > (e »

ol N g i ’
Fiter Pump Oif Flow Mater Vaive

Filzy/Besing

For filling and dosing the valve has to ba mountad between meter and cutiet, The shorter the pipe section between meter and oullet, the
higher the accuracy. Fast opening and shutting of the valve should be avoided (pressure hammer),

A ) i
N rief <o mi,a‘

P
i3,
/ 74

2 i ' ‘-\L{; A/ i 1
Fier Pump 0Of Plow Meter Valva -

Corplngr

femsie Procsssing/Ancillaries
Any bacidlow must be avolded on meters squipped with pulsers for remote processing, If tis cannot be achleved by sppropriate plant de-

slgn, & non-retum vaive should be fittled.

Eloctical wirlng eng insialicions
Electrical wirlng and installations are subject to statutory regidations which must be taken info account when planning the system. For in-

stallations in zonss subject to explosion hazards, consult an appropriate expert,

The following factors should be taken into account during plant design:
= archlaries connectsd to the meter

¢ grvirenmental interference

o maximum permissible cable lengths (with or without ampiifien

e lunction boxss, ceble guldss

Gaie's lsngths on the VIF moisy ouipuls
A cabig with wire diameter of 0.5 Is generally suitzble up to 25 m and such of 0.8 mm will go up o 160 m. in 2l other cases the fimi-

ting factors should be considersd.

~ &7 B znalogue cwrens euinek { 4.20mA)

Limiting factors are supply voltage {U) and reslstance of the load (RL). To enswre the maximum current signal of 21.5 mA with sufficlent
operating voltage for the meter the following formula is used to calculate the maximum permissible reslstance {RL) which consists of the
resistance of the cable plus the resistance of other compenents within the clroult. Knowing the resistance of the other compenents, the ma-

wdmum permissible length for the cable can then be calculated.

U-5v Eremapis (24 -5V 19V
RL = i) Supply voitage AL = = = 8830
0.0215A U=24V 0.0215A 002154

~ 167 G seml conductor relny cuinut (volume pulses, freguensy sional, liw' swlich)
Limiting factors depend on the input specification of the higher system or the totalizer, The abllity of the input to detect the actual state of

the switch is specified by the system mantfacturer, ,
For ihe relay swhtch a maximum of 100 £2 at ON-siate has to be consldered togather with the cable’s resistance. A minfmum of 100 O at

OFF-stats has to be considsred togsther with the cable's capacity. The maximum psrmissible length of the cable depends on the individu-
al properfies for resistance and capacity,

-



Pulsars I and RY

Povsar ousply
Cur range of products includes passive pulsers for the remote processing of fiow data, The pulser generates one pulse per unit of volume

andtis o be supplled with power from the pulse procassing device.

By P—— 1 e JulR Tl
Totaliser Eg_é_f“_é = System
" o -
[— {
Power supply 5...48 VAG/DC Power supply 5..15VDC

Splacileon of e appropdisie pulser
The selection of the most anpropriale pulser and pulse valus depends on the application. As a rule, rsmots tolalisation demands rather lar-
ge puise valuss, whereas analogue signals, dosing control or Indication of actual flow rate tend to need small values, Battery supplied de-

vices can only be used together with Read pulsers.

Saloction of the pracsssing devics
The pulse fength depends on the flow rate. Cantinuous coniact may oceur at zero flow. The device connected must therafors be able to ac-
cept continuous load; olhenwise, proteciive moasures have to be taken. For remais totalisation, it Is recommended 30 Use an slschronic pul-

e counter with a low power consumption and bounce fifter,

Coivadt pulse processing
Interrupted flow may cause hydraulic osclllation of the liquid in certaln plants fhydraulic vibration with minimal backward/forward flow}. The
plises witlch can occur in such cases may be Interoreted as forward flow by the connectsd device, Such faully pulses do not affect the
Incication of the actual value since they can only occtir at 2imost zero flow. However, if the pulser controls a courting devics, hydraulic vi-

bration must be avoldad by an apprepriate medification or layout of the plant.

Pulse mivas
Pulse values depend on type and neminal size of the meier. They are fisted In the tschnica! Information of the mater concerned.

Pilss parind

3 QFfima {N-tme
! pulse periods
£

Pulse period as well a8 on- and off-times can De caloulated with the following formula:
puise valus In fives x 3600

Pulse pericd In s =
g flow Qinim
On-time pulse period In s x on-time in % of pulse pericd
100
Cff-time pulse peried in s minus on-time

We recommend that this calculation be carried cut for the highast and lowest experted flow rates.



Application examples

Bizes! ongine
Drect consuaption messuremant

Instead of returning the fus! back Into the main tank, an intermedfiate tank equipped with a heat exchangar should be Installed on the sup-

ply slds of the system, The flow measurement is
fesult cormespond precisaly to the consumption.

taken in the supply pipe to the Intermediate tank. The lozd

on the meter and the measuring

i N

Differanilal meszsvremenss

e,
Tark {
£ y AL S
' p o ) ——»iz\é—wm-'mfa\r" e 2 : Rﬁm
T L7 S
it Fifer Pump {8 Flow Mater .
_-;...._, : i Informediate Tank
W i i
it i !

;E“ S Enging \
,-:? ? %

o

%, %

For differential measurements, the plping remains unchanged, with cleculation back Into the tank. A flowmeter is installsd in both supply

and retum pipes. The consumption s determined a5 the differance
section. The meter loads therefore correspond fo the supply and retum flow rates,

between the amotnt in the sugply section end the amount in the retum

fﬁ:m'_.
P Tank g
. , Retum
Oif Flow Matar ;”“’” - ; g
AN =\ N P ;
G=0—C— |
ey Pump Cil Flow Mater L f
\“———Mm“n—u/

Reesons for using saecial maters for tifferontizl measuremants

Standard melers feature a lerge measuring rangs and a max. permissible eror of +1 %. This makes them unsultable for differential mea-

surements, as the following example shows:

Full foad Supply  400Wh Eor 21 % = nomingl +4.01
Retun  150¥h Error +1 % = nominal +1.51
Consumed 250 Ih Divergence nomingl 551
Maximum divargence
Consumed =5.5%100: 250 =422 %
fdin. load Supply 4001 Error 21 % = nofminal £4.01
Retun  3601h Error 1 % = nominal +3.61
Consumed 40 Wh Oivergence nominal 7.6 1
Maximum divergence

Consumed =7.6 %100 : 40 =+19 %

For an optimal result, special maters are therefors used for differential measurements. These are precisely matched to the operating con-
ditfons and are calibrated in pairs. This means that the imaasurement error can be significantly reduced (for example: 20.1 % at constant

flow rates on the supply side and 0.3 % with sightly variabie fiow rates on the retum side).

i

L



TPP Series ALL PLASTIC TEMPERATURE PROBE

Enclosure

Polycarbonate NEMA 4X

No-Oring Housing

Required

S

Aji Plastic

/ Design

%" NPT
Conneciion

PPH/PVDF

High
Accuracy 20rmA
4-20mA
Qutput

Ordering Cord
720 403
720 503

Completely Corrosion Resistant

Easy to Install

High Impact NEMA 4X Plastic Enclosure
PPH or PVDF Probe

3 Wire Design

8 3-Different Temperature Ranges
0-100°C 32°F-212°F

B 4-20mA Output
@ Standard Probe Lengths.

Accuracy * 0.5%

The Levelpro TPP Series Plastic Temperature probe is
designed to handle industry's most corrosive applications
The TPP measures temperature by implementing a
bimetal system inside the thermometer probe. The bimetal
is non-wetted and consisis of two thin strips of long term
stability heat treated metals that are bonded together, both
having different coefficients of thermal expansion. As the
temperature increases the metal will begin to expand or
contract, these changes are predictable and the resistive
change per degree is used to determine temperature,

The R vs T relationship is defined as the amount of
resistance change of the sensor per degree of temperature
change, and varies only marginally providing excellent
repeatability.

The resistance is then converted into a 4-20mA output
signal the can be sent to local or remote display, valve,
pump, and used to control or monitor your process.

PR Rar;gew S
PPH 152 0-115°
PVDP 162 0-212°

www.levelprosales.com



110/4.33"

< —
; . Morzes PVC, PP, PVDF
Pt 100 Q at 0°C
5 ) Operating range: -20...+140 °C
g Wetted parts: aggressive fluids
All Plastic Designed to Handle
A A : R 1/2" NPT
Yy _ — DESCRIPTION & FEATURES —
g TPP
Fitting
Without 0
1/2° NPT 1 Lr:___l
. Probe materiai
¥ PVC P
S BN @12/0.47" —
s e PPH H —
Wl b PVDF v L]
T Plunger length
L0=¥%"-4" —
L1=6"-24" XX j
Sensor _
Simple 3 wires Cutput 3
Simple 4 wires Output |4 1t | —
6
Connecion =
F Ceramic terminal box I —
X » 4-20 mA transmitter T L—:I
|
( Operating Limits ] ~ i
PVC: -10..60°C [1513] l | | 12 || | 1 |
{ PPH:  -10..105°C p=
PVDF: -20..140°C ‘*i,&

www.levelprosales.com



PP Series |

Technical Data

110/4.33"

A

110/ 245"

Y ¥

99/ 3.89"

La
.

20/0.78"

R 1/2" NPT
o

Industrial probes and boards are base on :
Ro =100 Ohms
R 100°C = 138,5 Ohms

STANDARDS AND TOLERANCES
INTERNATIONAL CEI 751

acceptable tolérances in °C = (0,15 + 0,002[t]) for class A
acceptable tolérances in°C + (0,3 + 0,005]t]) for class B
[t] Is temperature value in °C.

200 %024 0,55

z :i 2127047
W -100 +0,14 +0,35
o 0 +0,06 +0,15
100 +0,13 | +0,35
200 +0,20 +0,55
300 | +0,27 0,75
400 +0,33 +0,95
500 +0,38 +1,15
! 6000 T 0,43 | +1,35
. 700 +0,46 : +1,45
— SETTINGS AND CONNECTIONS ,,
Red
Red 2/ 3 wires setting
for industrial applications.
This setting limits the effect of lines
resistances
White
\. J
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wo-Wire 4-20 mA

Transmitier

Description

The Two-Wire Frequency Input Transmitter is loop-
powered, providing a 4-20 mA analog process signal.
The 4-20 mA signal is proportional to the flow rate
and is calibrated using the zero and span adjustments
to correlate with the input frequency generated by
the flowmeter.

An exclusive feature provided by the transmitter

is its ability to be configured for either magnetic or
RF modulated carrier frequency inputs. RF pickoffs
eliminate magnetic drag on turbine rotors, increasing
the rangeability and providing improved accuracies at
lower flow rates.

The compact transmitter, using surface mount tech-
nology, is offered in a potted module, polypropylene
head, NEMA 4X housing or Class I, Division 1 & 2,
Group A, B, C & D; Class II, Groups E, F & G; and
Class I1I; Type 4X enclosure.

Features

o [solated 4-20 mA output

¢ Reverse polarity protected

® Frequency input from modulated carrier or
magnetic pickoffs

e Available in potted module or polypropylene,
NEMA 4X and explosion-proof enclosures

* Long range transmission with noise immunity

& Loop-powered 12-50 VDC

® Compact module utilizing surface mount technology

e Approvals: FM/CSA approved for intrinsically-safe
requirements and CE conformity per the EU EMC
Directive

@ (€

FM >

APPROVED

Two-Wire 4-20 mA Transmitier

Specifications
Input
Frequency Range 5-3500 Hz
Sensitivity 7 mV RMS (Magnetic)
Cuiput
Range 4-20 mA
Linearity +0.1% of reading
Overall Accuracy +0.1% of span
{Including Linearity,
Repeatability & Hysteresis)
Temperature Stability +0.01% of reading per degree C
Zero Adjust +(.2 mA

-40° C to +85” C (-40° F to +185" F)

Operating Temperature Range
55 C to +125% C {-67° F to +257° F)

Storage Temnperature Range

Relative Humidity 5 to 95%
Maximum Load Resistance Rnax = (Ysupply - 12)
20 mA
Power
External Supply 12-50 VDC Loop-Powered
Approvals

Meets intrinsically-safe hazardous outdoor (NEMA 4X) locations
when installed per FTI drawing 76-61827, which requires approved
barrier.

CE approval on qualified FTI models {consult factory).



Model Numberir

mi ng Svsiem Fregusncy Hange Chart

N N Twelve different operating frequency ranges
B D D D D D D D D are available from 5 Hz up to 3500 Hz. If the
" ) Two-Wire Transmitter is purchased with a
B. £
Basie Madel No turbine flowmeter, the transmitter with the
appropriate frequency range will be selected
at the time of calibration. Otherwise, one of

the 12 listed ranges must be specified in the
model number.

Fovy s

Zmput Opiions
A = Magnetic
B = Pulse (requires “017” Special Code)
C =1 mH Carrier (RF)

Enciosure Options

— 3 = Polypropylene .;’? rage @fzemi“ﬁng* g:?ang i?@s;worzfe
A - : CEsmalsov Froquency £idjus Timo
4 = Potted M?du!e W]th Mouﬂtlﬂg HO§ES 61 50 — 3500 306§ ~ 2500 <100 msec
o g mam dg
— = it - et < msec
9=Class,Div.1 & 2, Group A, B,C&D o4 9% 1425 1030 - 5160 150 e
Frequency Range 5 s me g
1 thru 12 from chart (optionai). ) 07 15 :4gg 350 :499 500 g::gg
Factory select when purchased with meter. 08 15 - 349 245 - 349 500 misec
~ X 09 15 - 244 170 - 244 1.5 sec
Special Configuration 19 5 169 120 - 169 L5 sec
. 11 5-118 81~119 4 sec
CE = CE conformity marked 12 5 - 80 50 - 80 4 sec
Notes: 1) Only available with “~ 9” enclosure option.
2} With CE mark the enclosure is a double-sided * Frequencies below the operating range may cause output ripple to be in excess
instrument housing. . ;f 2mV ers o e tep changes from 0 to 50%
.. * Respense time for frequency step changes from D to
IS = FM and CSA Intrinsically-Safe i '
Notes: 1) Available with enclosure options “B6” and “~ 9” only. Specifications are for reference only and are subject to
2) Must be used with IS rated pick-off. change without notice.
017 = Special configuration for pulse input Drawings not to scale.
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8930 8. Beck Avenue, Suite 107, Tempe, Arizona 85040 USA
Tel: (480) 240-3400 = Fax: (480) 240-3401 ¢ Toll Free: 1-800-528-4225
E-mail: ftimarket@ftimeters.com = Web: www.fiimeters.com
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STATE -
ENGINEERI‘N G j P.0.Box 1260  Chariestown, NH 03603
ATTACEMENT 3-2
Calculation Summary for Useful Thermal Energy From LR 169 Bio Fuel

The calculations are based on the difference between the steam leaving the boiler, to the various
parasitic loads, and the temperature of the feed water supplied to the boiler. Feed water to the
boiler is made up of the condensates returned from the various steam users, returned to the
deaerator tank, replenished with make-up water, heated with steam and then sent to the boiler feed

pumps.

The temperature of the boiler feed water is taken at the boiler feed pumps, thereby excluding the
deaerator from the monitoring system, as required by PUC 2506.04m7.

The equation used for calculating the useful thermal energy shall be as follows:
Qg=(((dmou/dt*hew*t)-(dmiy/dt*hi, ¥t))*.999)* .98
Qg = Useful thermal energy generated, BTU

dmgy /dt = Mass flow of steam out of the boiler and to the parasitic loads, #/hr
dm;,/dt = Mass flow of feed water into the boiler, #/hr. Measured at FT-2.

hout = Enthalpy of steam vapor at the pressure transmitter leaving the boiler, BTU/#.
Measured at PT-2

hin = Enthalpy of feed water at the entrance to the boiler, BTU/#. Measured at TT-1.

t = Metering and recording intervals, hrs

.98 = The default discount rate for calculating the REC for the boiler steaming load.

.999 = Correction used for consideration of loss through boiler blowdown.

The specific weight of the boiler feed water, based on feed water temperature, shall be required to
be used for the mass flow into the boiler. Enthalpy values of the boiler feed water into the boiler
and steam vapor shall be taken from IAPWS or other accepted steam tables.

603-826-5115
twasteng@aol.com
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January 4, 2019

Ms. Deandra Perrucio
Sustainable Energy Division
NH Public Utilities Commission
21 Fruit Street, Suite 10
Concord, NH 03301-2429

Dear Ms. Perruccio:

The following relates to the #3 hi-pressure boiler installed at Keene State College, located in
Keene, NH. The boiler is a Cleaver Brooks package boiler of 700 horsepower capacity and
installed in 2009.

Please be advised that the #3 boiler, as existing, gathers boiler and steam parameters in the same
manner and with similar equipment as the existing #2 and #4 boilers, which have already been
approved for RECs, on April 10, 2018. As of September 14, 2018 boiler #3 has been converted to
burn LR 100 recycled vegetable oil, as supplied by Lifecycle Renewables of Marblehead, MA.
Number 3 boiler has also been stack tested with LR100 oil.

Feed water to the boilers is from returned condensate to a deaerator and hot well and is pumped
using Grundfos multi-stage feed water pumps, capable of 300 PSIG. The discharge from the feed
water pump(s) is monitored by a pressure transmitter and temperature transmitter. The feed water
enters into the boiler through a flow control valve and is monitored by a totalizing flow meter and
transmitter.

The data from the water pressure transmitters, steam pressure transmitters and feed water flow
meters is sent to a Honeywell XL.800 controller and then processed to the Honeywell EBI energy
management system. Number 2 and 4 boilers, currently burning LR100 oil send their energy data
to the same systems. All pressure transmitters, temperature transmitters and flowmeters have a-
manufacturer s stated accuracy of +- 1%, or better.

Steam discharged from the boilers is at 265 PSIG. The steam is discharged to a steam turbine,
coupled to a 450 KW generator. The generator produces 400 KW at 265 PSIG steam pressure. The
turbine is a back pressure unit with 45 PSIG exhaust discharging to the 45 PSI heating and hot
water distribution systems.

603-826-5115
twnsteng@aol.com
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The MWh calculations for #3 boiler shall be as required in PUC 2506.04, the same calculations as
performed and approved for #2 and #4 boilers Renewable Energy Certificates. The data shall be
downloaded, by the Independent Monitor, to the GIS on a quarterly basis and yearly to the
Commission, as required as required per PUC 2505.09.

Please call with questions.

TWIN STATE ENGINEERING
I~

Roger Thibodeau, PE, SECB
(Independent Monitor)

603-826-5115
twnsteng@aol.com
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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, i\ have reviewed the contents of this application and attest that it
is at ; nalties of perjury
Applicant’s Signature Date .Z/ Z:)I 19
Applicant’s Printed Name VA WY o

Subscribed and sworn before me this [ 24  Dayff 4 (month)intheyear 24,4
County of Cheshiee :

4
State of A H -

-

Notary Public/Justice of the Peace Seal

My Commission Expires
PATRICIA A. HITCHNER, Notary Fublic
) ) . My Commission Expires March 9 2021
NH Professional Engineer Affidavit
AFFIDAVIT
l Nl 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 methgdglogies. /7 f .
Professional Engineer’s Signature Ko/« I/ oy forro 094 18 g2 J20 /G
Professional Engineer’s Printed Name // R o&C g HIBAD N o ’ 6",
S &7/ pocER 5 Z
Ry Z
NH Professional Engineer License Number é_g 13 Sh[ e \' 2
%.‘, No. €873 J ;=
~
PE Stamp %’ "csns@ 3 \%?
4”4’0 \ \\\\\\\
Dittgggp WSS



