THERMAL ENERGY AGREEMENT
ARTICLEI

This Thermal Energy Agreement(“Agreement”) is made and entered into as of the date last signed
below by and between the City of Duluth, (the “City” or “DES”) and St. Luke’s Hospital of Duluth

a Minnesota nonprofit corporation, (“St. Luke’s” or “Customer”). The City and St. Luke’s are
referred to in this Agreement individually as a “Party” and collectively as the “Parties.”

RECITALS

A. St. Luke’s has put forward a proposal (the “Project™), further described on Exhibit A
attached hereto and made a part hereof, to redevelop St. Luke’s Duluth based health care
system facilities in the area of Duluth commonly referred to as the medical district which
is generally located in an area bounded by 31 Avenue East, 5th Street, 12th Avenue East
and Superior Street (the “Medical District”);

B. The City is committed to working cooperatively with St. Luke’sto advance the Project and
address public infrastructure issues relating thereto;

C. Much of the Medical District is currently served by the City’s District Energy System
(“DES”) for the provision of Thermal Energy in the form of high pressure steam and low
pressure steam and it is the City’s intent to augment its DES by the addition of hot water
Thermal Energy facilities and to extend DES facilities to provide Thermal Energy to the
remaining portions of the District that are occupied by Project facilities or that will be
occupied by Project facilities when such extensions would render the provision of Thermal
Energy by DES economically advantageous for both the City and St. Luke’s.

D. St. Luke’sis currently a customer of DES’s existing Thermal Energy system for its existing
facilities (the “Existing Facilities”), which facilities are hereinafter described on Exhibit B
attached hereto and made a part hereof;

E: The City has established certain environmental goals it is committed to achieving by 2050
and the provision of Thermal Energy to St. Luke’s facilities by DES is critical to meeting
those goals;

F. The City has requested a commitment from St. Luke’s that St. Luke’s current and future
facilities located within the Medical District will utilize DES’s Thermal Energy Systems
for their Thermal Energy requirements;

G. Based on the Life Cycle Cost Analysis (“LCCA”)developed jointly by St. Luke’sand DES
forthe St. Luke’s campus and attached hereto as Exhibit D, St. Luke’s is willing to commit,
as provided herein, that St. Luke’s current and future facilities located within the Medical
District will utilize DES’s Thermal Energy System for their Thermal Energy requirements
as hereinafter provided for;

H. This Agreement formalizes the commitment of the City and St. Luke’s for DES to supply
Thermal Energy to St. Luke’s.



AGREEMENT
DEFINITIONS

Unless the context otherwise requires or as otherwise modified herein, the terms defined
in this ARTICLE 1 shall, for all purposes of this Agreement, have the meanings herein specified,
to be equally applicable to both the singular and plural forms of any of the terms herein defined:

“Agreement”: means this document and all exhibits herein referenced and attached to this
agreement.

“Billing Period” means a “month” which may be any period between 28 and 33 consecutive days
(except for February which may be 26 days); provided that in any calendar year there shall be

twelve (12) such discrete consecutive months.

“Capacity” means the Customer’s maximum anticipated Thermal Energy usage and is the basis
for the Capacity Charge.

“Capacity Charge” has the meaning as described in Article VL.
“Consumption Charge” has the meaning as described in Article VII.

“Customer’s Initial Capacity” means the then-currentactual steam capacity for St. Luke’s Existing
Facilities plusthe Hot Water Capacity forthe portion of the load of Building A served by hot water
(per LCCA is 9720 MMBtu) less the portion of the steam capacity of building A converted to hot
water (total then-current Building A steam capacity less 1080 MMBtu per LCCA).

“First Service Date” means the date the Customer firstreceives Hot Water atthe Premises Delivery
Point.

“First Shut-off Valve” means the isolating device located at the respective Point of Delivery for
each type of Thermal Energy provided to Customer by DES.

“Infrastructure Charge” has the meaning as described in Article VIII.

“Life Cycle Cost Analysis” or “LCCA” means that cost analysis developed jointly by St. Luke’s
and DES for the St. Luke’s campus and attached hereto as Exhibit D.

“Metering Equipment” has the meaning as described in Article [X.

“Pointof Delivery” means the pointestablished in ExhibitF or Exhibit G to which Thermal Energy
shall be delivered through the Thermal Energy System to the Customer and the point at which
residue of such Thermal Energy shall be returned fromthe Customer’s Premises Heating System
to the Thermal Energy System; a Point of Delivery shall demarcate the Premises Heating System
from the Thermal Energy System.

“Premises” means each location where Customer will receive and utilize Thermal Energy from
DES pursuant to this Agreement.



“Premises Heating System” means the equipment within the Premises that distributes Thermal
Energy received from DES throughout the Premises. Exhibit I attached hereto further describes
the demarcation point between the Thermal Energy System and the Premises Heating System.

“Premises Conversion” means a modification of or alteration to a Premises and its Premises
Heating System to make the Premises Heating System compatible with (a) the performance
specifications required by DES, as specified in the Standards, and (b) utilization of Thermal
Energy in accordance with this Agreement.

“Preventative Maintenance” has the meaning as described in Article XII.

“Service Bill” means the bill sent by DES to the Customer for the total of the Capacity Charges,
the Consumption Charges, the Infrastructure Charges and the Service Connection Charges
incurred during a Billing Period.

“Service Connection Charges” means the total costs incurred to connect the Customer to DES’s
Thermal Energy System including but not limited to actual construction costs, design and other
professional fees, equipment, permit, insurance and financing costs incurred to complete the
connection. The Service Connection Charges will be zero dollars ($0.00) upon the fulfillment of
all the obligations of this Agreement. For the avoidance of doubt, Service Connection Charges do
not include historical charges incurred to connect the Existing Facilities for the provision of steam
services pursuant to the current agreements with the City.

“Standards” means the DES Customer Connection Standards in Exhibits F and G.

“Thermal Energy” means the media for transferring Thermal Energy from DES to the Premises
Heating System including high pressure steam, low pressure steam, and hot water for space
heating, domestic water heating, steam humidification, laundry processing, and equipment
sterilization

“Thermal Energy System” means all equipment, facilities and materials, including boiler, heat
exchangers, heating sources, pumps, pressurizers, pipes, lines, gauges and controls, and any other
type of property now or hereafter owned, operated, or controlled by DES for the purpose of or
incidental or useful to heating, distributing, receiving, collecting, monitoring and metering
Thermal Energy, excluding any part of any Customer’s Premises Heating System. DES shall own
all hot water and steam within the Thermal Energy System.

NOW, THEREFORE, the Parties agree as follows:

A. To the extent provided herein, St. Luke’s will utilize DES as the exclusive source for all
Thermal Energy to all of the Existing Facilities and the Project facilities. In addition, St.
Luke’s commits to convert or connect any building in the Medical District acquired or
constructed by St. Luke’s after the date of this Agreement (and not then served by DES) to
use Thermal Energy supplied by DES where it is mutually economically advantageous to
do so using the same methodology as described in paragraph C. It is the Parties intent that,
except as provided below, all Existing Facilities will be converted to hot water service
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where the LCCA has demonstrated that it is mutually beneficial to do so. In the event it is
not mutually beneficial to convert Existing Facilities to hot water service, the Existing
Facilities will continue to receive Thermal Energy in the form of steam pursuantto the
terms hereof. Notwithstanding the foregoing, the St. Luke’s Hospital Building as further
described in Exhibit B, shall be subject to such conversion to hot water service only upon
the written agreement of St. Luke's and the City. In the absence of such agreement, the
building will continue to receive Thermal Energy in the form of steam pursuantto the terms
and for the duration of this Agreement.

DES shall connect the Existing Facilities and the Project facilities to the DES Thermal
Energy System as described in “DES Connection Narrative” (Exhibit C) up to the Point of
Delivery at no up-front cost to St. Luke’s. St. Luke’s will connect all portions of all of its
facilities to the Point of Delivery in conformance with this Agreement and with said DES
Connection Narrative at its sole cost.

St. Luke’s will pay DES for Thermal Energy services in accordance with rates established
therefore by the Duluth City Council and consistent with the LCCA. The LCCA includes
consideration of conversion, upgrade and similar costs to be incurred by St. Luke’s for
currentand proposed buildings to be constructed, as established by the parties hereto during
the planning and design of the Project. Costs for Thermal Energy services including both
steam and hot water will include the Consumption Charge, Capacity Charge, and
Infrastructure Charge, as applicable to each form of Thermal Energy. City commits that
the charges per unit of energy for hot water Thermal Energy will, throughout the term of
this Agreement, be less than the cost for the same unit of energy provided by steam.

s Any Infrastructure Charge under this Agreement, as determined in the LCCA,
relating to Thermal Energy service provided to St. Luke’s at the commencement of
this Agreement shall not exceed $22,500.00 per year at any time during the first ten
(10) years of this Agreement. No Infrastructure Charge shall be applicable to
Thermal Energy in the form of steam.

2. In any determination of conversion or connection of an after-acquired St. Luke’s
building to DES under paragraph A. above, all then current, future and
contemplated Infrastructure Charges and, forany buildings notconsidered Existing
Facilities or Project facilities, Service Connection Charges shall be taken into
consideration, in addition to other factors considered in the development of the
LCCA.

All St. Luke’s buildings served by the DES will receive the largest prescribed Capacity
Charge discount established by City and applicable to DES customers through aggregation
of all St. Luke’s buildings using Thermal Energy acquired from DES.

The term of this Agreement will be for a period of 30 years from the start of hot water
energy service to St. Luke’s, which shall commence on the First Service Date, which shall
be a date mutually determined by the City and St. Luke’s that is anticipated to be not later
than November 1, 2021.



The provision of Thermal Energy to St. Luke’s under this Agreement will be governed by
the terms of the Thermal Energy Service Agreement attached hereto as Exhibit E except to
the extent inconsistent with the terms of this Agreement or other attachments thereto, in
which case the terms of this Agreement and such attachments shall be governing.

As of the First Service Date, St. Luke’s existing agreement with the City for steam service,
shall be superseded by this Agreement and have no further force and effect, except for
rights, duties, obligations and liabilities under such existing agreement accruing or related
to the period of time prior to the First Service Date.

The service and connection standardsset forth in Exhibits Fand G—“Customer Connection
Standards for District Heating” are incorporated into this Agreement. Notwithstanding the
standards setforth in Exhibits F and G, the normal water return temperature from St. Luke’s
to DES may exceed 140 degrees without cost, penalty or other consequence to St. Luke’s
provided that St. Luke’s is working diligently and in good faith to resolve issues causing
the higher return temperature.

The City’s policy and methodology for determiningthe Capacity Charge and Consumption
Charge payable by St. Luke’s under this Agreement (as provided in Exhibit E) is attached
hereto as ExhibitH. The anticipated costsin this Agreementare based on present estimates
and the Parties anticipate that the actual financial amounts resulting from the application
of actual costs and other numbers by the City as set forth in Exhibit H may vary from those
set forth in Exhibit D. Notwithstanding anything in this Agreement to the contrary:

lls The Capacity Charge shall escalate annually at a rate no higher than the annual
percentage increase in the Consumer Price Index for All Urban Customers (CPI-
U), Midwest region starting with a base rate of $7.249892 per MMBtu (December
2019 dollars) in accordance with Group 9 Capacity Charge Rate in Exhibit H.

OTHER PROVISIONS

Relationship between the Parties. The Parties expressly acknowledge that nothing in this
Agreement is intended nor may be construed to create an employer/employee or joint
venture relationship between the Parties.

Confidentiality. This Agreement and all data related thereto is subject to the provisions of
Minnesota Statutes Chapter 13, The Minnesota Government Data Practices Act. Subject
to the provisions thereof, all non-public, confidential, or proprietary information of either
Party (“Confidential Information”), including, but not limited to, specifications, samples,
patterns, designs, plans, drawings, documents, data, business operations, lists, pricing,
discounts, or rebates disclosed by either Party, whether disclosed orally or disclosed or
accessed in written, electronic, or other form or media, and whether or not marked,
designated, or otherwise identified as “confidential,” in connection with this Agreement is
confidential, solely for the other Party’s use in performing this Agreement and may not be
disclosed or copied unless authorized by the disclosing Party in writing. Confidential
Information does not include any information that: (a) is or becomes generally available to
the public other than as a result of either Party’s breach of this Agreement; (b) is obtained




H.

by either Party on a non-confidential basis from a third-party that was not legally or
contractually restricted from disclosing such information; (c) either Party establishes by
documentary evidence, was in its possession prior to the disclosing Party’s disclosure
hereunder ; or (d) was or is independently developed by the receiving Party without using
any Confidential Information. Upon the disclosing Party’s request, receiving Party shall
promptly return all documents and other materials received from the disclosing Party.
Either Party shall be entitled to injunctive relief for any violation of this Section.

Termination. Unless terminated earlier as provided herein, this Agreement will shall
continue after the thirtieth (30th) anniversary of the First Service Date, subject to the right
of either party to terminate it without cause, effective on or after such anniversary date, on
one hundred eighty (180) days prior written notice to the other party.

Recitals and Exhibits; Defined Terms. The recitals and Exhibits are incorporated into and
made a part of this Agreement. Any capitalized terms not defined in this Agreement or
any Exhibit shall have their common and ordinary meaning, as the context may require.

Entire Agreement. This Agreement and the exhibits referenced herein, and Customer’s
existing agreements with the City for steam service, sets forth and constitutes the entire
agreement between the Parties with respect to the subject matter as of the date hereof, and
supersedes any and all other prior agreements or understandings concerning the subject
matter.

Amendments. No amendments to this Agreement will be binding unless in writing and
signed by the Parties.

Binding Agreement. The Parties intend that this Agreement be binding upon each of them
upon signing.

Counterparts. This Agreement may be executed simultaneously in any number of
counterparts, all of which shall constitute one and the same instrument.

(The remainder of this page is intentionally left blank.)



IN WITNESS WHEREOF, the Parties hereto have executed this Agreement on the dates
indicated below.

CITY OF DULUTH, a Minnesota
municipal corporation
development authority

By:

Its: Mayor
Date:

Attest:

By:
Its: City Clerk
Date:

Approved:

By:
Its: Assistant City Attorney
Date:

Countersigned:

By:
Its: City Auditor
Date:

ST. LUKES HOSPITAL OF DULUTH

Its: Preside t/CEO
Date: Z,p// / 7, ZO20




EXHIBIT LIST

Exhibit A - St. Luke’s Medical District Plans
Exhibit B - St. Luke’s Existing Facilities

Exhibit C - DES Connection Narrative and attached Erdman Company Basement HVAC Plan
which must include mobile boiler connections in order to meet DES obligations
contained in Exhibit E, Section 13.5.

Exhibit D — Life Cycle Cost Analysis
Exhibit E — Thermal Energy Service Agreement

Exhibit F — Duluth Energy Systems Customer Connection Standards for District Heating (hot
water services)

Exhibit G— Duluth Energy Systems Customer Connection Standards for District Heating (steam
services)

Exhibit H - City Rate Standards

Exhibit I — Ownership and Maintenance Responsibility Schematic

4839-8268-9209v2



Exhibit A - St. Luke’s Medical District Plans

1. Building A Addition - anticipated complete 2025
2. Bed Tower — anticipated complete 2031

4842-5158-3417v1



Exhibit B - St. Luke’s Existing Facilities

St. Luke’s Hospital (Acct. 3330)
St. Luke’s Pavilion (Acct. 3370)
St. Luke’s Building A (Acct. 3375)
St. Luke’s Lakeview (Acct. 3385)

bl

4844-5323-7685v1
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EXHIBITE

ARTICLEII
THERMAL ENERGY SERVICE AGREEMENT

2.1 DES represents that it operates a Themal
Energy distribution system in the City of Duluth,
Minnesotaand thatit owns a thermal energy plant, and,as
necessary, has access to and may utilize sufficient
additional sources of energy in the generation of
Therm al Energy giving it the capability to produce all
Therm al Energy needed to meet the aggregate capacity
ofallDES Thermal Energy Customers.

22 DES represents that it has constructed or will
construct and place such piping and equipment as
necessary to connect its heat sourcesto Customer’s Point
ofDelivery.

23 DES acknowledges that Customer's Initial
Capacity is reasonable, based upon DES's estim ates or

verification of Customer's records.

24 DES agrees to continuously furnish needed
Therm al Energy and sell Thermal Energy to Customer,
subject to the contingencies, term s, and conditions set
forth herein.

ARTICLE III
TERM

This Agreement shall be from the date hereof
and continue in force unless terminated by mutual
agreement of the parties and/or in accordance with the
provisions of Article XIV. The Teun of this Agreement
shallcommenceFirst Service Date or as otherwise stated
in Article 1. Subject to Section 14.3, the Customer may
terminate this Agreementat any time upon 180 days
written notice to DES. Customer is obligated to pay the
Capacity Charge from the termination date through the
end of the calendar year along with any other charges
contained herein.

ARTICLE IV
CONVERSION OF PREMISES

4.1 To the extent not inconsistent with the
Standards, Customer may design any Premises
Conversion to the specifications desired by Customer.

42 Unless otherwise provided in Article I,
Customer shall com plete any mutually agreed upon
Prem ises Conversionpriorto the First Service Date for
such Prem ises, so that it may receive Thermal Energy
from thePointofDelivery and utilize ThermalEnergy.

ARTICLEV

CONNECTIONTO DISTRICT HEATING
SYSTEM

5.1 Prior to the First Service Date, DES shall

cause the District Heating System to be constructedor
expanded in sucha manneras maybe required toenable
the delivery of ThermalEnergy to Customer's Pointof
Delivery and the return of Thermal Energy therefrom
to the District Heating System inaccordanceherewith.

52 All property constituting a part ofthe District
Heating System in or on the Premises, or its
surrounding premises,shaliatalltim es be the property
of DES; and upon the earlier of termination or
expiration of this Agreem ent, DES shall ha ve the right
atitsoption to rem ove such property from the Prem ises
and its prem ises, provided that prom ptly after such
removal DES shallcause the Premises and premisesto
be returned to substantially the same condition as
would have existed butfor such rem oval. DES shall
inform Customer of its intention to remove the
property from the Premises and premises within thity
(30) days after the earlier of the termination or
expiration of this Agreement, or such property shall
become the property of Customer. [FDES shallelect to
cause the removal of its property (and thus, also
restoration of Customer's Premises and premises), t
shalldo so within sixty (60)days following the date of
notice ofits intentionto rem ove,orsuch property shall
becomethe property ofCustomer.

5.3  Unless otherwise provided in Article I,
Customer shall be responsible for all Service
Connection Charges related to connecting Customer’s
Prem ises to the District Heating System. Customer
acknowledges by execution hereof that in the absence
of a written agreement to the contrary, Customer is
solely responsible for all said Service Connection
Charges.

ARTICLE VI
CAPACITY
CHARGE

6.1 Customershallpay the“Capacity Charge”for
the steam and hot water Thermal Energy supplied to
Premises. The monthly Capacity Charge shall be
determined annually by DES according to policy
approved by the Duluth City Council. The City Counci
approved policy in effect as of the Effective Date of
this Agreem entis provided as ExhibitH.The Capacity
Charge reflects the anticipated fixed costs of DES
incurred in supplying ThermalEnergy to Customer on
a monthly basis during the ensuing twelve-month
period.

62 Fixed costs used to determ ine the Ca pacity
Charge include, but are not lim ited to, the amortized
costs of acquiring, installing and constructing the
ThermalEnergy District Energy System and financing
costsrelated thereto, and projected m aintenance and
operational costs of the Thermal Energy District
Energy System. The Capacity Charge is an annual
charge, which shall be billed to Customerin twelve
(12) equal consecutive m onthly installments spread
overthe course oftheensuingcalendar year, provided,
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however, that Customer may, at its sole discretion,
elect to pay the Capacity Charge as determined
hereunderin one lump sum onor before January 31st
of any given year. The Capacity Charge shall be
established by DES pursuanttothis Agreementin each
calendar year, with the first monthly payment of the
Capacity Charge appearing on the January Invoice.

63 The Capacity Charge payable by Customer
shallbe based on Customer's projected Thermal Energy
consumption in relation to theprojected aggregate steam
and hot water consumption by all District Energy
System customers. The Capacity Charge shallremain
unchanged untilit is adjusted again pursuant to the term s
ofthis Article V1.

64 Unless otherwise stipulated in Article I, the
Capacity Charge payable by Customer shall be
recalculated annually each December for the ensuing
twelve (12) month period based on the m ethodology
approved by theDuluth City Councilandasadjusted in
this Agreement. The approved methodology as of the
Effective Date ofthis Agreementis provided as Exhibit
H.

ARTICLE VI
CONSUMPTION CHARGE

7.1 Customer shallalso pay to DES the m onthly
“Consumption Charge” for Therm al Energy actually
provided to Customer during each month. The
Consumption Charge rate shallbe basedonthe variable
costs incurred by DES in providing Thermal Energy,
including, but not lim ited to, the cost of fuel, water,
electricity,and additives.

72 Customer's Consumption Charge shall be
calculated by m easuringthe volumeof Themal Energy
consumed in Customer'sPremisesusingDES’sM eterand
multiplying the measured consumption by the
Consumption Charge rate as per the City Counci
approved method in effectas ofthe Effective Date of this
Agreement set forth in Exhibit H.

73 In the case of failure of DES’s Meter to
accurately measure the amount of Thermal Energy
consumed by Customer, an estimate of the Themal
Energy actually consumed shallbe madeby DES based
upon the average consumption of the Customer or of
customers sim ilarly situated to Customer during prior
periods with similar outside tem peratures; provided
however, that such estimated adjustmentperiod shallnot
exceed thebeginningofthe current calendar year.

7.4  Inthe eventDESreasonably determines the
Premises Heating System is deficient orbeing operated
by Customer in a manner which results in less than
complete metering of all consumed Thermal Energy,
DES shall:

(@) Immediately provide Customer with
written notice ofthe discovered deficiency or
inappropriate operation;

(b) Estimate, based on the best data and
information available, the consumption
charge for Thermal Energy consumed butnot
metered. Inno single incident shall DES bill
customer for more than 90 days of
inadvertently un-metered Thermal Energy

consumption.

(©) Provide Customer with a writen
explanation of how the estimate was arrived
at. Customer shall be obligated to pay al
undisputed charges over a period of time not
to exceed ninety (90) days.

ARTICLE vl
INFRASTRUCTURE
CHARGE

8.1 Customer shall pay an Infrastructure C harge
asdetermined underthis Article VIIL

32 Customer's Infrastructure Charge fora given
Billing Period shallbe asshownonthe LCCA.

ARTICLE IX
METERING

9.1 Prior to Customer's First Service Date, DES
shall install, at DES's expense, all equipment
("Metering Equipment") necessary to accurntely
measure and record Customer's Thermal Energy
utilization.

92 Customer shall permit DES to instal
Metering Equipment in Customer's Prem ises or on
Customer's prem ises in the area adjacent to the Pointof
Delivery or such otherareaasmay be specified by
mutualagreementof the parties, taking into account
accessibility and Customer's need for Prem ises security.

93 DES shallown and maintain DES Metering
Equipment in good repairand operating condition at
DES'sexpense.

94 Any electricity required for the operation or
m aintenance of the Metering Equipment shall be
suppliedby CustomeratCustomer's expense.

95 Customershallprom ptly notify DES if atany
time Customer has reason to believe the Metering
Equipment is not accurately m easuring the Themal
Energy used by the Premises Heating System or
Customer's Capacity.

96 DES shallcausesuch testing and calibrationof
the Metering Equipment as a Customer shall request,
providedthat the cost ofany such testing and calibration
shallbe borne by the Customer if such testing does not
disclose aninaccuracy of more than five percent (5%) in
m easuring utilization of Thermal Energy or Capacty.
Uponthediscovery ofany suchinaccuracy, the Metering
Equipment shall be prom ptly adjusted or replaced at



DES's soleexpense to accurately m easure utiliza tion of
Thermal Energy or Capacity. If any measuring
inaccuracy of greater than five percent (5%) is
discovered,an appropriate adjustment to theC ustom er’s
Service Bill shall be made in respect of the month
im m ediately preceding such discovery and untilthetime
of repairorreplacem ent, based ontheassumption that the
samedegreeofinaccuracyexisted throughoutsuchperiod
untilrepairor replacement unless a particular event or
accident is reasonably shown to have caused meter
inaccuracy,in which event the date for billing a djustm ent
shallbe established thereby.No otheradjustments shall
be madeexceptanappropriate adjustment may be also
made to earlier Service Bills (hereinafter defined) at
DES'selection if DES hasreasonable causeto believe that
a Customerdid nottimely actin good faith to notify DES
ofa suspected measuring inaccuracy.

9.7 Notwithstanding the foregoing Section 9.6, in
any Billing Period during whichthe Metering Equipm ent
shall fail to register utilization of Thermal Energy by a
Customer,theamountofThermal Energy utilized by such
Customerduring such period shallbe estimated by DES
basedonthe Thermal Energy utilized by the Customer in
the past and the Thermal Energy utilized by other
Customers with sim ilarusage characteristics during the
period in question.

ARTICLE X
BILLING ANDPAYMENT

10.1 Unless Customeris otherwise notified by DES,
the Metering Equipment shall be read to detem ine the
Customer’s Thermal Energy utilization at leastonce each
Billing Period.

102 Unless Customeris otherwise notified by DES,
DES shallwithin thirty (30)days followingthe end ofa
Billing Period send to Customer by U.S. Malil, or
otherwisedeliverto Customer,a Service Billbearing the
dateofsending ordelivery and setting forth amounts due
by Customerto DES hereunderin respect ofsuch Billing
Period orany prior Billing Periods.

103 DES shall have the right, upon notice to
Customer,to estimate Customer's utilization of Thermal
Energy during any Billing Period and subm it to Custom er
a Service Bill based on such estimate, provided that at
least quarterly, DES shallread the M etering Equipm ent
andthereafterappropriately creditorcharge C ustom erfor
the Thermal Energy it actually utilized in comparison

with the previously estim ated utilization which was
billed to and paid by Customer.

104 A Service Bill shall be due and payablk
immediatelyuponreceiptby Customer without set-off,
counterclaim, abatement, or reduction by Customer.
Customer's prom pt payment of Service Bills shall not
dim inish or constitute a waiver of, Customer's claims
or rem edies in subsequentlegalproceedings,orin any
other way, including challenging the billed amount

itself.

105 If the Service Billof Customer has not been
paid in full within forty-five (45) days after the date
thereof, DES may thereupon or thereafter suspend the
delivery of Thermal Energy to Customer, provided
Customer has been given written warning thereof at
least fifteen

(15)dayspriorto such suspension,and take such lawful
action to effect collection of such bill, including
commencement of legal proceedings, as DES shal
deem desirable. Customer shall be liable for all costs
and expenses (including attorney's fees) personally
incurred by DES in connection with any attempt to
make such collection (whether or not a lawsuit is
commenced).

ARTICLE XTI
ADDITIONAL CUSTOMER COVENANTS
AND OBLIGATIONS

1.1 Withouttheconsentof DES, Customer shall
not cause or voluntarily permit any m odification or
alterationto any part oftheMetering Equipment orthe
District Heating System, except in an em ergency
situation wherelife, health or property is threatened.

112 Withoutthe consentof DES, C ustomer shall
not cause or voluntarily permit any action which
interferes withthe delivery or return of Therm al Energy,
the utilization of Thermal Energy or the operation,
maintenance, repair, replacement, construction,
installation, expansion, removal or alteration of the
District Heating System orthe Metering Equipment,
except in an emergency situation where life,healthor
property isthreatened.

113 No Thermal Energy Customer, including
Customer, shall provide heating service from its
Premises Heating System to any other premises other
than such Customer's Premises or premises and
appurtenantstructures without the consent ofDES.

114 DES shallnotbe liable to Customer or such
Customer's officers, agents, employees, lessees,
licensees, invitees ortrespassers in respectof, and each
Customershallhold harmless and indem nify DES from
and against liabilities, losses,damages, costs, expenses
(includingattorney's fees), claims, actions, judgments,
and settlements of any nature whatsoever for any
personal injury, death,orproperty oreconomic damage
arisingout

of or incidental in any manner whatsoever to the
operationofthe Customer's Premises Heating System,but
only to the extent suchinjury,deathordamage was not
caused by the negligence, recklessness or intentional
misconduct of DES orits officers, em ployees, a gents,
lessees, licensees, invitees, trespassers or contractors.

115 Customer shallnotbe liable to DES or DES's
officers,agents,employees, lessees, licensees, in v itees or



trespassers in respectof,and DES shallhold harm lessand
indem nify Customer from liabilities, losses, damages,
costs, expenses (including attorney's fees), claims,
actions, judgments, and settlements of any nature
whatsoever forany personalinjury,deathorproperty or
economic damage arising out of or incidental in any
m anner whatsoever to the operation of the District
Heating System orMetering Equipment,butonly to the
extentsuchinjury,death,ordamage wasnot caused by
the negligence, recklessness, orintentional misconduct of
Customer or its officers, em ployees, agents, lessees,
licensees, invitees, trespassers or contractors.

ARTICLE XII
ADDITIONAL DES
COVENANTS AND OBLIGATIONS

12.1 DES shallmaintain the District Heating System
in good repairand operating conditionand cause it to be
operated in a safe and efficient manner.

122 Subjectto Article XIII,DES agreesto provide
Customerwith a continuous, non-interruptible supply of
Therm al Energy at Customer's Point of Delivery.

123 DES shall use its best efforts to secure and
maintain in good standing all necessary perm its,
easements, licenses, franchises and rights necessary or
desirable to m ake and continue the delivery of Thermal
Energy toallDES Thermal Energy C ustomers.

124 DES agrees to maintain the District Heating
System andtheM eteringEquipment,utilizing Pre ventive
Maintenance. "Preventive Maintenance” means
undertaking, where economically practicable, to repair
existing DES equipment tom inimize the need for costly
m ajorrepairwork orreplacement.

12.5 Subject to Article XII1,com mencing on the
First Service Date and thereafter while this Agreement
is in effect, DES shall deliver to Customer's Point of
Delivery sufficient Thermal Energy to meet all
Customer's Thermal Energy requirements from time to
time.

ARTICLE XIII
INTERRUPTIONOFSERVICE

13.1 Customer's obligation hereunder to make
payments,and DES’s obligation to charge, in respectofa
Capacity Charge shall be adjusted by appropriate

reduction with respect to any Billing Period during
which DES is unable for 24 consecutive hours to fully
perform its obligations to deliver Thermal Energy in
accordance herewith; to the extent reasonably
determ inable in good faithby DES, any such Capacity
Charge,asadjusted, shallequalan amount which bears
the same ratio to the Capacity Charge, before
adjustment,in a given Billing Period,as the amount of
Therm al Energy utilized by Customer in such Billing
Period bears to the total Thermal Energy Customer
would have used if DES had fully performed in

accordance withCustomer's Agreement.

132 In the event that the District Heating System
is unable to supply all Thermal Energy to m eet the needs
of all Thermal Energy Customers in accordance wih
their respective Agreements, DES shall reasonably
attemptto allocate delivery of Thermal Energy first to
each such Customer in such amounts as necessary to
m aintain themaxim um warmth possible forallTherm al
Energy Customers, and thereafter in proportion to the
Capacity of each Thermal Energy Customer, subject
only to such exceptions as are necessary to protect
hum an life, health, and safety.

133 Notwithstanding anything to the contrary
herein, DES shallhavetheright withoutany lia bility to
Customer, or its officers, em ployees, agents, or any
person to interrupt, reduce or discontinue the delivery
of Thermal Energy for purposes of inspection,
maintenance, repair, replacement, construction,
installation,removaloralterationoftheDistrict H eating
System orthe Metering Equipment. DES shall use is
best efforts to give written notice to Customer of any
expected interruption ofdelivery of Thermal Energy at
least sixty (60) days prior to the date of such
interruption and shall use its best effortsto inform
Customerof the expected length of any interruption.
DES shall reasonably attempt to schedule non-
em ergency interruptions during the months from May
through Septem ber. DES shall not be required to
supply Thermal Energy to Customer atany time DES
reasonably believes Customer's Premises Heating
System to be unsafe, provided DES shall have given
written notice ofthe basis forsuch belief at least thirty
(30)dayspriorto suspension ortermination of Thermal
Energy delivery forsuch reason unless such condition
constitutesanemergency condition in which case DES
shallhave the im mediate right to interrupt service. In
theevent,during such 30-day period Customer cures,
or dem onstrates to the reasonable satisfaction of DES
that it has made progresstoward cure of such unsafe
condition, thensuch suspension orterm ination shall be
cancelled ordelayed by DES.

134 If eitherpartyto this Agreementis prevented
from ordelayed in performing any of its obligations
under this Agreement by reason of a Force M ajeure
Event, including but not lim ited to strikes, labor unrest,
war,acts of nature, acts of God, oracts of terrorism,
such party shallnotify the other party in writing as soon
as practicable afterthe onset of such Force Majeure
Eventand shallbe excused from the performance of its
obligations under this Agreementto the extentsuch
Force Majeure Event has interfered with such
performance. The party whose performanceunderthis
Agreement is prevented or delayed as the result of a
Force Majeure Event shall use reasonable effors to
rem edy its inability to perform. If 2 party's failure to
perform itsobligations underthis Agreem entis due to
a Force Majeure Event, then such failure shall not be
deemed a DES Default or a Customer Defaul.



Notwithstanding anything in this Section to the
contrary, the easement rights of the DES under this
Agreement shall not be interfered with, excused or
delayedasthe result ofa Force Majeure Event.

135 In the event DES interrupts service and this
Agreement has not been terminated, DES shall, at no
additional cost and expense to Customer, provide
Customerwithatemporary sourceofheat, suchas mobile
boilers or temporary reconfiguration of internal building
piping to use other available sources of Thermal Energy,
to support Customer's ordinary activities and operations,
unless such Customer's service has been disconnected for
non-payment, unsafe conditions in Customer's equipm ent
or by order of lawful authority. DES will waive the
instaliment of Customer’s Capacity Charge and
Infrastructure Charge for any month in which service is
interrupted and tem porary measures are not im plem ented
fora period in excess of twenty-four(24) hours. Custom er
will remain responsible forall applicable Consumption
Charges. Intheevent DES fails to provide C ustomer with
the aforementioned tem porary source of heat for the
continued provision o f Therm al Energy within forty-eight
(48) hours of any service interruption, C ustomer shall be
entitled to provide for its own Thermal Energy unti
service is restored by DES. In the event the Customer
provides for the provision of its own Thermal Energy
during such service interruption, DES will reim burse
Customer for all commercially reasonable and necessary
outofpocket costsincurred during the service interruption
to replace the Thermal Energy provided by DES. Provided
thatany reductions in rates or reimbursem ent o f costs or
charges authorized under this paragraph F.5. shall apply
only to Capacity C harges and Infrastructure C harges, and
shall specifically not be interpreted to require any
reduction of or reim bursem ent for Consum ption Charges
forthe energy actually acquired by or consumed by St.
Luke’s from DES arising out of actions taken by St.
Luke’s pursuant to this paragraph. St. Luke’s shall be
entitled torecover from DES itsoutofpocketincremental
costsincurred forreplacementenergy acquired from other
sources during the service interruption. No provision of
this Agreementregarding orcreating DES’ right to notice
oran opportunity to cure shall apply to, nor be construed
to modify, diminish or delay, DES” obligations to
Customerregarding the provision ofa substitute source of
heatin theeventofa service interruption.

ARTICLE X1V
TERMINATION

14.1 Notwithstanding anything to the contrary
herein, if one or more of the following events or
conditionsshallexistoroccur,DESmayelectatitsoption
to terminate this Agreement by giving notice to
Customerof suchfactnotlessthan thirty (30)days prior
to the date of such termination:

{a) Customer fails to pay any amounts due
undera Service Bill to such Customer within
forty-five (45)days from the date thereofexcept

asprovided in Section 10.4;

(b) Customerfailsto duly observe orperform
any covenantorobligation to be observed or
performed by Customer pursuant to this
Agreement (otherthannon-payment of Service
Bills) and Customer fails to cure such failure or
to observe or perform (or dem onstrate to the
reasonable satisfaction of DES that Customer
has made progress toward cure with a
reasonable expectation of full cure within a
reasonable period) within the aforesaid forty-
five (45) days following a written, specific
request from DEStodoso;

(c) Customer's Premises, or any substantial
portion of the District Heating System is
abandoned, destroyed,

dem olished, substantially destroyed or
demolished, becomes perm anently inoperable
oristakenby rightof eminentdomain;or

(d) Ttbecomesunlawfulunderany valid federal
orstatelaw,regulation orrule foreitherDES to

deliver to the Customer or the Customer to
receiveandpay forThermalEnergy.

142 If one or more of the following events or
conditions shallexistor occur, Customerm ay electat
its option to terminatethis Agreementby givingnotice
to DES of such fact no less than thirty (30) days priorto
the dateof suchtermination:

(@) Customer's Premises is permanently
abandoned, destroyed, or dem olished; or
substantially destroyed or demolished for
which rebuilding orsubstantialrepairs are not
commenced within six (6) m onths following
such destruction;

(b) Customer's Premises, or any substantial
portion thereof, is taken by right of eminent
domain or becomes, in substantial par,
perm anently inoperable and has been so fora
period in excess ofsix (6) months;

(c) It becomes unlawful under any vald
federalorstatelaw,regulationorrule foreither
DES to deliver to Customer or Customer to
receive and pay forThermal Energy; or

(d) For a continuous period of thirty (30)
days, DES is unable to deliver Themal
Energy to the Customer in substantial
com pliance with this Agreem ent.

143 Without prejudice to any party's rights to
such damagesforbreachby the other party of any term
orcondition hereof, upon termination of this A greem ent
forany reason other than those contained in Section
14.2, DES shall promptly bill Customer and the
Customershall pay DES within thirty (30) days after
receipt of suchbill foraliunpaid amounts otherwise due



18.1

and owing pursuant to this Agreement, plus the greater
of 120 months of Infrastructure Charges less the
number of months of Infrastructure Charges actually
paid by the Customer or the Service Connection
Charges.

ARTICLE XV
RIGHT-OF-WAY: ACCESSTO PREMISES

Duly authorized agents, officers, and
employeesof DES shallhave the right to enter into the
Premises or onto the surrounding premises of Customer
at reasonable times when necessary for inspection,
repair, replacement,

construction, installation, removal, alteration or
calibration ofthe Metering Equipment and the District
Heating System, subject to reasonable supervision and
control by Customer. Customer shall duly grant such
access, to the Premises and surrounding premises tothe
extent reasonably necessary to cause and continue
delivery of Thermal Energy hereunder, and so long as
same does not impair the continued use ofthe premises.

ARTICLE XVI
RECORDS AND ACCOUNTS

16.1 DES shall keep and maintain such true and
complete books, records, and accounts as shall be
necessary to compute Service Bills, Capaciy,
Consumption-Relted Costs, Capacity-Related Costsand
Infrastructure-Related Costs preserving the same for a
period not less than four (4) years following the fical
period to which they apply. Unless otherwise determined
by DES, the fiscal year of DES shallbe the period from
January 1 of eachyearto December 31 of the following
year.

ARTICLE XVII

APPLICABLE LAW AND
JURISDITION

The Agreement shallbe construed in accordance
with the laws of the State of Minnesota. The sok and
exclusive forum for any proceedings between the Parties
shallbe the state or federal court in Duluth, Minnesota.
Each Party consents tothe jurisdiction of such courtsand
waives its right to move any actiontoany other courtand
the right to dismiss or transfer any legal proceeding under
the doctrine of forum non conveniens.

ARTICLE XVIII
AMENDMENT ANDWAIVER

Except otherwise expressly provided herein,
neitherthis Agreement norany terms herein, may be
terminated, amended, altered or m odified except by an
instrum ent in writing executed by Customerand DES or
exceptasmaybeagreedto in writingby DES and at least
a majority of such Customers on the basis of therr
Capacity; provided no such amendment shallbe made
which shallconflict with, orcause a default, penalty, new

lien oraccelerationof performance, underany indenture.

182 Any waiver at any time by either DES or
Customerofitsrights concerninga default orany matter
arising from or incidental to this Agreem entshall not
constitute a waiverconcerning any subsequent default or
othermatter.

183 Failure of DES or Customer to enforce at any
time any provision of this Agreem ent to require atany
time performance by the other party of any provision
herein shallnotconstituteorbe deemed a waiverofsuch
provision nor affectin any manner the validity of this
Agreem ent or theright of such party thereafter to enforce

any provisions herein unless suchwaiverbe in writing
and specifically referring to such matters.

184 In the event that any provision of this
Agreement is deemed to be invalid by reason of the
operationof law, or by reason of the interpretation of
such provision by any administrative agency or any
court of competent jurisdiction, DES and Customer
shall negotiate an equitable adjustment in the
provisions of the same in order to effect, to the
maximum extentpermitted by law, the purpose of this
Agreement, and the validity and enforceability of the
rem aining provisions, or portions or applications
thereof, shallnot be affected by such adjustment and
shallrem ain in full force and effect.

ARTICLE XIX

ASSIGNMENT'; SUCCESSORS

19.1 Customershallnotassign, transfer, delegate,
orsubcontractany ofits rights orobligations under this
Agreem ent without the prior written consent of DES.
Any purported assignmentordelegation in violation of
this Article XIX shalibe nulland void. DES may at any
time assign or transfer any or all of its rights or
obligations under this Agreement without C ustomer’s
priorwritten consent.

192 To the extent Customer's obligations under
this Agreement are transferred and assumed in
accordance with this Article XIX, and to thatextent
only,Customershallbe released from such obligations.

193 Except by the written consent of DES,
Customer(if a corporationorbusinessentity)shallnot
consolidate with or merge into any otherperson or
convey or transfer all or substantially all of its
properties and assets to any person unless suchperson
shallfully assume in writing all Customer's obligations
underthisAgreement.

ARTICLE XX
DES MANAGEMENT

DES may take any and all steps necessary to
operate and maintain the Thermal Energy District
Heating System in accordance with all applicable
Federal and State laws and regulations, unless
otherwise restricted herein. DES shall be govemed at



all times with the overall goal of providing competent
and effective management and conservation of the
resources of DES to assure uninterrupted, efficient and
economical service to Customers.

ARTICLE XXTI
SEVERABILITY

Every provision of this Agreement is intended
to be severable. If any term or provision is illegal or
invalid for any reason whatsoever, such illegality or
invalidity shallnot affect the validity or legality of the
remainder of this Agreement.

ARTICLE XX1I
NOTICES
is duly authorized and empoweredto enter into this
Agreement onbehalf of DES

Any notices, demands or requests to a party
permitted orrequired under this Agreement, or incidental
thereto,shall (if in writing containing suchinformationas i
otherwise required) be deemed given to a party on the
earlier of the date on which such notice, demand or request
is actually delivered or on which the same is mailed with
postage prepaid by registered or certified mail, a ddressed
to such party's billing a ddress.

ARTICLE XXIV
MISCELLANEOUS

This Agreement, including the other documents
referred to herein which form a part hereof, containsthe
entire understanding of the Parties hereto with respectto
the subject matter contained herein and therein. This
Agreement supersedes all prior agreements and
understandings, oral or written, between the Parties with
respect to such subject matter hereof. All Exhibits
referred to herein and attached hereto are incorporated
herein by reference. Neither Party has been induced to
enter into this Agreement by virtue of, and is notrelying
upon, any representations or warranties not set forth i this
Agreement, any term sheets or other correspondence
preceding the execution of this Agreement, or any prior
course of dealing between the parties.

This Agreement may be executed i
counterparts, and all said counterparts when taken
together shall constitute one and the same Agreement.
The parties hereto agree that scanned or electronic
signatures shallbe considered as originals.

This Agreement is only for the benefit of the
parties to this Agreement, their successors and permited
assigns and personsexpressly benefittedby the indemnity
provisionsof this Agreement. Unless otherwise identified
herein, no other person (including, without lim itation,
tenants of the Premises) shall be entitled to rely on any
matter set forthin, or shall have any rights on account of
the performance or non-performance by any party of its
obligationsunder, this Agreement.

4820-0468-1657v1

The person(s) executing this Agreement on
behalf of Customer represent(s) and warrant(s) that, if
Customer is a corporation or a partnership, the
undersigned is/are duly authorized and empowered to
execute and enter into this Agreement, and obligate and
bind Customer to this Agreement and to the covenants,
obligations, and requirements hereof.

This Agreement shall not be bindingupon DES
until such time as it is signed by a duly authorized
representative of DES. DES’s representative executing
this Agreementalsorepresentsand warrantsthathe or she
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CUSTOMER CONNECTION STANDARDS FOR DISTRICT
HEATING

1.0 INTRODUCTION

The following basic design standards have been prepared for Duluth Energy Systems
("DES") to assist district heating customers and engineers in understanding system
connection and to provide building operation and design parameters.

This manual is designed to present technical information concerning the requirements
for the installation and operation of this system and minimum standards governing
system installations according to the Minnesota Building Code and all other codes
referenced within.

The District Heating Customer Connection Standards have been prepared to ensure that
district heating systems installed in accordance with these criteria will operate efficiently
and reliably to the benefit of all customers. These standards describe the minimum
connection requirements.

2.0 OWNER’S RESPONSIBILITY

The DES will be responsible for bringing the hot water service into the building and the
procurement and installation of the hot water energy transfer station to complete the
service connection. After completion of the hot water interface, the DES'’s responsibility
will end at the building wall directly after a set of DES owned isolation valves. After the
service isolation valves, the owner will be responsible for the ownership, operation and
maintenance of all installed equipment, with the exception of the flow meter.

3.0 PRIMARY HOT WATER SYSTEM DESIGN
3.1 Primary System Temperature

The DES supplies hot water to its distribution system at a temperature that varies
according to the outside temperature. The highest District supply temperature is 215°F
during the winter and the lowest is 160°F during the summer, as shown in the
temperature reset Figure 3-1. To ensure the overall system efficiency is met the return
temperature of the primary return water from the customer’s building is maintained below
140°F. The most efficient use of low-grade heat for a district heating system is obtained
when low temperature water is returned from the customer to the plant after hot water is
used for the customer's heating needs. Adherence to this standard benefits everyone
because system efficiency is increased, which lowers all customers’ district heating
costs.
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Figure 3-1 Temperature Reset Schedule
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3.2 Primary System Pressure

System pressure maximum is 150 psig. All DES customers are required to connect to
the district service valves with piping rated for 150 psig and able to withstand 225 psig

test pressure to the heat exchanger prior to permitting service. The system minimum
differential pressure is 15 psig.

4.0 DISTRICT HEATING INTERFACE - PRIMARY SYSTEM DESIGN
4.1 District Piping and Insulation

All piping shall be standard weight, black steel pipe, schedule 40, unless otherwise
noted. Wall thickness shall be according to the schedules listed in American Standards
B36.10 and B36.19. Fittings must be of the same material, finish, and strength as its
associated piping. Alipiping on the primary side is recommended to be welded, however
threaded piping with 150 Ib rated fittings is acceptable.

The piping, valve body, etc., on the primary side shall have insulation based on the peak
media temperature for the thickness specified in Table 5.1 of ASHRAE (American
Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc.) Standard 90-75.
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4.2 Isolation/Shut-off Valves

Valves on the primary district hot water supply and return piping shall be provided.
Isolation valves can be of ball or high performance butterfly type, but must be designed
for not less than 150 psi working pressure and ensure a positive close off.

4.3 Pressure and Temperature Gauges

Pressure gauges and thermometers shall be installed where indicated in the typical
piping diagram on the primary side and across the heat exchanger on the secondary
side as shown. The thermometers shall be installed into wells for ease of replacement.
The unit should be an industrial thermometer with a scale graduation of 30° F to 300° F
or have a digital readout and must have close accuracy, be accessible, and easy to
read.

Pressure gauges should have 4-1/2" diameter dials with white backgrounds and sharp
graduations or digital readouts. Gauges should be graduated in pounds per square inch
(psi) and have a range of one and one-half times the operating range of the system.
Accuracy of the gauge shall be Grade B, plus or minus 2 percent of middle half scale.
Locating a single, common gauge with connected piping and proper isolation valves
allows for accurate readings by negating any gauge offset.

4.4 Metering Equipment (Energy Meter/Flow Tube/Temperature Sensors)

Energy meters allow the DES to accurately track and invoice each customer for thermal
energy. The meter collects supply and return temperature and flow information to record
and transmit the building energy usage back to the DES. The meter is also useful for
monitoring operations in the district heating network as well as temperatures and flows
needed for troubleshooting and optimization.

The energy meter shall consist of a magnetic flow meter (other options may be approved
by the DES at its sole discretion), two matched pair of 3-wire temperature sensors, and
an energy calculator. Energy meter installation shall comply with manufacturer’s
technical requirements and advice with respect to necessary lengths of straight pipes.
Temperature sensors for the meter are required to be installed with the tip of the probe
in approximately the center of the pipe and positioned into the flow. An optional location
for the RTDs is in a pipe ‘tee’, such that the sensor is placed into the flow as the flow is
diverted into the branch of the tee.

4.5 Temperature Controls

The primary district water temperature varies according to outdoor temperature;
therefore, the temperature on the secondary side must also be reset from the
outdoor/indoor temperature controller. The secondary side temperature must be kept as
low as possible to keep the coil flow close to design figures and to optimize the operation
conditions for the control valves. A stand-alone or a network controller can monitor
outdoor temperature and reset the building loop temperature. This technique will reduce
energy costs while maintaining comfortable interior temperatures.

The controller for the control valve shall have an interface that is easy to read and to set,
so the set points that can be easily checked by the building engineer or customer. The
controller must be able to communicate the control valve positioning and secondary side
supply and return temperatures back to the DES.

4.6 Control Valves

Depending on the heat load design, normally, one motorized control valve is installed for
smaller installations with service lines under three inch. For three inch and larger
service it is advisable to use two valves operating in a one-third and two-thirds sequence
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for the total capacity. Care should be taken to size control valves correctly; oversized
valves will shorten valve service life and cause temperature variations in the secondary
system.

Hot Water District Heating System pressure varies depending on the location/elevation
of the customer's building. The DES has the information on the minimum and maximum
pressure anticipated. This information will be essential in the proper selection of control
valves for heat exchangers. The correct size of valve should be designed for each
system for proper building system control and to minimize the noise, cavitation, and
general wear on valves.

The motorized control valve shall be designed for a maximum pressure of 150 psi and a
maximum temperature of 220° F. Materials shall consist of a cast iron, bronze, or steel
with screwed or flanged connections. The valve shall be equal percentage type with a
spring-loaded Teflon V-ring packing. Motorized control valve for heat exchangers shall
have a minimum rangeability of 100:1.

Control equipment should be electronic. Electric control valve actuators shall be fail safe
and configured as Normally Closed (signal to open) / Fail Closed so that there is full
shutoff with a loss of actuator power and reposition automatically without intervention.
The actuator shall be equipped with a manual override in the event of a loss of control
signal. The operation mode should be proportional-integrating (PI), i.e., dictated by
temperature accuracy and response time. Close temperature control is desirable for low
energy consumption.

Design pressure losses for the control valves can be determined by subtracting pressure
losses through the heat exchanger, energy meter, strainer, and pipes from the value of
the minimum pressure difference between the supply and return lines at the design
outdoor temperature. Control valves are installed in the return line for two primary
reasons: return water has a lower temperature, which increases the life of the valve
glands and actuators, and improved control by reduced valve cycling.

Note: the supply line temperature sensor in the secondary system must be located as
close as possible to the point where supply pipes emerge from the heat exchangers.

4.7 Heat Exchangers

Although heat exchangers are very reliable, at least two units (each designed for
approximately 60% load capacity) are recommended for space heating. One heat
exchanger can carry the full load for 80-85% of the heating season, but if both
exchangers are operating continually, the return temperature can be lowered. Heat
exchangers should be connected in parallel for uniform load.

Heat exchangers selections must be brazed plate or plate and frame and compatible
with the requirements of the district heating system and the needs of the building.

4.8 Strainers

Install strainer(s) as shown on piping diagrams. The strainer is required to protect the
heat exchanger, control valve, meter and the DES's primary system. The strainer
requires upstream and downstream pressure taps for strainer service inspection as well
as the ability to read supply and return pressure through use of one pressure gauge.
Blowdown of the strainer is the responsibility of the building owner. Maximum allowable
pressure drop across strainer is 2 PSIG. The stainless steel screen shall be sized
according to requirements for the HX and/or control valve, whichever requirement is
finer.
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4.9 Safety Valves

Safety relief valves shall be designed according to ASME codes. Each valve should be
piped on the secondary side with proper floor drain routing installed. Safety valves shall
be sized to relieve 100% of the heating capacity. Pressure and temperature safety relief
valves are required for all heat exchangers and pressure vessels including domestic hot
water heat exchangers and are to be located on the secondary side of the heat
exchanger.

5.0 PROCEDURE FOR CONNECTING HOT WATER SERVICE
5.1 Engineering Standards and Regulations

Engineering standards for the safety of unfired pressure vessels shall follow the current
edition and current published revisions and interpretations of the construction codes of
the American Society of Mechanical Engineers (ASME). Heat exchangers are pressure
vessels that must conform in every detail to the boiler pressure vessel requirements of
the latest Minnesota Construction Code. Each heat exchanger is required to be
stamped with the ASME code symbol.

Any pressure piping to the heat exchanger or pressure vessel appurtenances - such as
valves, meters, and gauges - shall be hydrostatically tested to ensure that it can
withstand the peak temperature and pressure of the primary distribution system.

5.2 Drawings and Specifications Requirement

A complete set of specifications and scaled drawings must be provided electronically in
a PDF format to the DES for review and approval at least thirty (30) days prior to
schedule installation of service connection facilities. Drawings and specifications must
contain information regarding intended design and component and material selections.
Such information must be specific, and the rules stated herein cannot be cited in whole
or in part as a substitute for specific information.

The owner is responsible for the documents that have been prepared and for the
installation work that has been performed.

5.3 Mechanical Room

It is essential that engineers and contractors coordinate their design work with the DES
for design and installation parameters and building's service entrance. The location of
the mechanical room will determine how the district heating piping will be supplied to the
building and serviced. The mechanical room space must be sufficient to allow for easy
serviceability for routine maintenance and future heat exchanger removal. The room
shall be locked to keep out unauthorized people. Personnel from the DES must be able
to enter the room unassisted.

5.4 Construction Process

Examination of the plans and specifications by the DES does not relieve the owner of
responsibility. The owner must arrange access for observation of the installation by the
DES. If, in the opinion of the observer, there is an improper installation or installed
materials do not meet the minimum standards, remedial action must be taken to satisfy
the minimum requirements presented in this section.

5.5 New Service Start Up

Before the heat exchangers are put into operation, the building piping must be cleaned
and flushed prior to pressure testing.
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A. System Cleaning/Flushing Primary Service Pipe:

For primary system side cleaning, the building owner’s contractor will connect the
primary supply and return piping for the DES system into a loop. Next, with the
confractor's pump, a solution of tri-sodium phosphate (TSP) shall be circulated
through the piping for 24 hours (or less if it is a small amount of piping).
Contractor is to use the product manufacturer's recommend solution rate.
Phosphorus in the tri-sodium phosphate passivates the steel pipe, providing
corrosion protection until the treated hot water begins circulation.

Following the cleaning, drain the entire system, refill and flush the piping with city
water for sufficient period of time (usually 24 hours) to remove all TSP, weld slag,
oils, bacteria, etc.

When sufficient flushing has been performed (about 24 hours of clear city water
flush), fill with city water and contact the DES. The DES representative will
check the primary side water conductivity reading for the appropriate range
(within 10 uS/cm of potable water). This ensures that the excess TSP and other
contaminates are sufficiently removed from the water. If necessary, additional
flushing may be required by the contractor until an acceptable limit is achieved.

B. Pressure Testing (Hydrotest) for Primary Service Pipe:

Hydrotest the primary piping system to 130 psig (1-1/2 times the system’s design
operating pressure) for 4 hours. To protect the heat exchanger, the building side
piping shall be filled and isolated to provide counteracting pressure within the
exchanger.

Only the DES representatives are permitted to operate mainline service valves
for start-up operation.

5.6 Energy Metering Start Up

After the building contractor installs the flow meter, the DES will inspect the installation.
If the installation meets the requirements of this Connection Standard the DES will
commission the energy metering equipment.

5.7 As Built Drawings

Upon completion of the interconnection work, a set of mechanical as built drawings, in
PDF format, shall be sent to the DES to be kept on file.
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DEFINITIONS

Furnish........ccooiie Deliver to the site item(s) and store for installation as
specified

Install ..o, Set in position, connect (including sub-assemblies
furnished), and adjust for use. Provide miscellaneous
specialty items such as hangers, valves, unions, piping,
and sheet metal as required for a complete and operating
installation.

Main Heat Exchangers............... Devices designed to transfer heat between two physically
separated fluids. In district heating systems, heat
exchangers transfer heat from the primary hot water supply
to water on the secondary side.

Meter.. .o An instrument for measuring rates or integrating rates over
a period of time.

Modulating ..., Of a control, tending to adjust by increments and
decrements; also one modified by variation of a second
condition.

Plate Heat Exchanger ................ Heat exchangers with fixed plates to separate the fluids on
the primary and secondary sides, typically a brazed
design.

Pressure.......cccccoeeiiiieiiiiieieee The normal force exerted by a homogenous liquid or gas,
per unit of area, on the wall of the container.

Pressure, Gauge........cccccceeeeee... Pressure above atmosphere; pound per square inch. All
pressure referenced in this document as gauge pressure
stated in PSIG.

Pressure, Static.......................... (1) the pressure with respect to a stationary surface
tangent to the mass flow velocity vector; (2) the pressure
with respect to a surface at rest in relation to the
surrounding fluid.

Pressure Drop..........cccoeeeeevnnnnn.. Static pressure loss in fluid pressure, as from one end of
duct to the other, due to friction, etc.

Pressure Relief Valve................. A valve closed by a spring or other means and designed to
automatically relieve pressure in excess of its setting; also
called safety valve.

Primary Hot Water Retumn .......... The District system side return water from the building heat
exchanger.

Primary Hot Water Supply.......... The District system side supply water to the building heat
exchanger.

Secondary Side...........cccceennneen. The building side of a typical heat exchanger connected to

the district heating system.

Service Point............................. Point at which the DES piping terminates and customer
connection begins.
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APPENDIX I. TYPICAL HEATING INTERCONNECTION

NOTES:

1. PRIMARY SIDE CONFIGURATION SHALL COMPLY WITH THE
CUSTOMER CONNECTION STANDARD DOCUMENT AND MUST BE
INSPECTED AND APPROVED BY DULUTH ENERGY SYSTEMS (DES)
PRIOR TO INITIATION OF SERVICE.

2. CONTRACTOR REQUIRED TO CONFIRM SUPPLY AND RETURN
WATER LINES WITH DES.

3. ALL SERVICE PIPING AND VALVES TO BE RATED FOR 150 LB
MINIMUM WORKING PRESSURE AND ALL ISOLATION VALVES TO BE
BALL OR BUTTERFLY TYPE DESIGN.

4. FLOW METER REQUIRES SPECIFIC PIPE DIAMETER SIZED FOR
INSTALLATION. CONSULT DES PRIOR TO INSTALL.

5. CUSTOMER IS RESPONSIBLE FOR DESIGN OF SYSTEM INTERFACE.
6. ALL THERMAL WELLS REQUIRE 45 DEGREE PLACEMENT INTO
WATER FLOW OR INTO A TEE/ ELBOW WITH INSTALLATION OF WELL
INTO THE WATER FLOW.

7. PROVIDE HIGH POINT VENTS AND LOW POINT DRAINS.

8. INSTALL HEAT EXCHANGER SO PLATES ARE VERTICAL.

9. CONTRACTOR SHALL NOT DEVIATE FROM THE PRIMARY SIDE
INTERCONNECTION PLAN.

10. COMPONENT DEVELOPER IS RESPONSIBLE FOR WALL
PENETRATIONS, STRUCTURAL INTEGRITY, WATER PROOFING AND
FIRE RATINGS. WALL PENETRATIONS SHALL BE IN A LOCATION
ACCEPTABLE TO DES.
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APPENDIX Il. TYPICAL CONNECTION METHOD FOR UNIFORM FLOW WITH
MULTIPLE HEAT EXCHANGERS
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Customer Connection Standards for District Heating
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APPENDIX Ill. TYPICAL DHW AND SNOWMELT INTERFACE
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EXHIBIT G — Steam service Connection Standards
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EXHIBIT B — Connection Standards (continued)
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EXHIBIT H

Rate Schedules

Customer s’ Total Monthly Cost of Hot Water Service

Cost = HW Consumption Charge + HW Capacity Charge + Infrastructure Charge + State and City
Sales Tax

HW Consumption Charge = (The lessor of: 70% x Steam Consumption Rate or the
HW Consumption Rate) x Customer’s Metered Consumption

For the purposes of the rate calculation, the months of January, February, March, April,
May, October, November and December comprise the “Heating Season”; the remaining months
of June, July, August and September comprise the “Off-Season” .

At the beginning of the fiscal year, the Hot Water (HW) Heating Season Consumption Rate
(Rus) is set at 95% of the projected annual HW Consumption Rate. As the year progresses from
January, actual variable costs and consumption will replace projected costs and consumption
resulting in monthly changes to the Rus calculated as follows:

Rus = (Actual Variable Costs incurred + Remaining Projected Variable Costs) X 95%
(Actual HW Consumed to date + Projected Additional HW Consumption for year)

The HW Off-Season Consumption Charge Rate (Ros) is calculated each month; June through
September with actual variable costs and consumption replacing projected costs and
consumption as follows:

Ros =| (Actual Variable Costs Incurred + Projected Additional Annual Costs - Actual HW Heating
Season Consumption Charges Billed - Remaining Projected HW Heating Season Variable Costs)
(Actual Off-Season Consumption to date + Remaining Projected Off-Season Consumption 1)

Each customer’s monthly HW Consumption Charge is equal to the customer’s metered
consumption multiplied by the appropriate Consumption Rate (Rusor Ros).



The Monthly Capacity Charge calculation includes both the Steam and Hot Water energy
usage and costs in determining the Group Capacity Charge Rate. The Group Capacity Charge
Rates are the same for both the Steam and Hot Water services. For Customer’s switching from
Steam to Hot Water service, prior steam usage will be used in the calculation unless otherwise
defined in Article I. A Hot Water Customer’s Capacity may be capped or otherwise limited so
as to differ from the calculation above when a binding, long-term agreement has been entered
into by said Customer and City of Duluth or its agent.

Monthly HW Capacity Charge = Normalized Consumption X Group Capacity Charge Rate
12

Capacity Year Consumption=a building’s average consumptién for a given 12 month period
starting on July 1t and ending on June 30% for each of the
three previous years (1, n-1, n-2)

Weather Normalization Factor = (the normal total number of Heating Degree days for a
given 12 month July 1 to June 30 period)
(the actual total number of Heating Degree Days for a
given 12 month July 1 to June 30 period)

Note: Heating Degree Days (HDD) as reported by NOAA at the Duluth International Airport using a 65° F
base temperature

Normalized Consumption = (Capacity Year Consumptionnx Weather Normalization Factorn
+ Capacity Year Consumptionn-1 X Weather Normalization
Factoru-1+ Capacity Year Consumptionn-z x Weather
Normalization Factorn-z)

3

Consumption Group = Customer grouping categories based on a customer’s Normalized
Consumption

Normalized Group Consumption = 7otal Normalized Steam Consumption for all Customers
in a Consumption Group

Group Consumption Percentage = Normalized Group Consumption
(Total Normalized Group Consumption for all
Consumption Groups)

Group Factor = Factor for each Consumption Group
Group Factor Percentage = Group Factor X Group Consumption Percentage

Adjusted Group Factor Percentage = Group Factor Percentage
Sum of all Group Factor Percentages

Group Fixed Capacity Charge Allocation = Adjusted Group Factor Percentage x Total System
Projected Fixed Costs

Group Capacity Charge Rate = Group Fixed Capacity Charge Budget Allocation
Normalized Group Consumption




Infrastructure Charge: Customer’s Infrastructure Charge is defined in Article I of the Hot
Water Service Agreement.
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