Manitoba Hydro

Original Sheet No.  55  

ATTACHMENT 2

INTERCONNECTION EVALUATION STUDY AGREEMENT

THIS AGREEMENT is made and entered into this ____ day of ________, 20__ by and between ________________, [corporate description of Generator] existing under the laws of the Province of _________, sometimes hereinafter referred to as "Generator," and Manitoba Hydro, a corporation incorporated pursuant to the provisions of The Manitoba Hydro Act, R.S.M. 1987, c.H190.  Generator and Manitoba Hydro each may be referred to as a "Party," or collectively as the "Parties."

RECITALS

WHEREAS, Generator has submitted an Interconnection Request to Manitoba Hydro pursuant to the terms and conditions of the Manitoba Hydro Open Access Interconnection Tariff with respect to a generating facility located or to be located at ___           ________(Facility); and


WHEREAS, Generator has requested that  Manitoba Hydro prepare an Interconnection Evaluation Study to assess the impact of the Interconnection Request on the reliability of the Manitoba Hydro System, and of any other affected systems; 


NOW, THEREFORE, in consideration of and subject to the mutual covenants contained herein, it is agreed as follows:

1.0
The terms used in this Agreement shall have the meanings specified in the Manitoba Hydro Open Access Interconnection Tariff.

2.0
Manitoba Hydro shall perform or cause to be performed an Interconnection Evaluation Study and prepare an Interconnection Evaluation Study Report in accordance with the Manitoba Hydro Open Access Interconnection Tariff.

3.0
As described in the Manitoba Hydro Open Access Interconnection Tariff, Generator elects to have Phase 1 and Phase 2 performed (__) concurrently or (__) sequentially (select one option).
3.1
If the Generator elects to have Phase 1 and Phase 2 performed concurrently, Manitoba Hydro estimates that it will be able to complete the Interconnection Evaluation Study Report on or before 


.
3.2
If the Generator elects to have Phase 1 and Phase 2 performed sequentially, Manitoba Hydro estimates that it will be able to complete the preliminary report on Phase 1 of the Interconnection Evaluation Study on or before 

.

4.0
The scope of the Interconnection Evaluation Study (“Study”) shall be as set forth in the Manitoba Hydro Open Access Interconnection Tariff subject to the assumptions set forth in Exhibit A of this Agreement.


5.0
The Study shall be based on the technical information provided by Generator in Exhibit B to this Agreement.  Manitoba Hydro reserves the right to request additional technical information from Generator as may become necessary during the course of the Interconnection Evaluation Study.  If Generator’s Interconnection Request is modified or the technical information provided in Exhibit B is modified, incomplete, or inaccurate, the time to complete the Interconnection Evaluation Study may be extended and/or the results may be inaccurate.


6.0
The final Interconnection Evaluation Study Report (“Study Report”) shall provide the following information:

(i)
Identification of any thermal overload or voltage limit violations resulting from the interconnection.

(ii)
Identification of any circuit breaker short circuit capability limits exceeded as a result of the interconnection.

(iii)
Identification of any instability or inadequately damped response to system disturbances resulting from the interconnection.

7.0
Generator shall make an initial payment of the estimated cost for performance of the Study and preparation of Study Report in the amount of $___________ at the time of delivering the executed Agreement to Manitoba Hydro.  Manitoba Hydro shall charge and Generator shall pay for all actual costs of the Study and Study Report in excess of the deposit paid by Generator (at the time of submitting its Interconnection Request) after completion of the Study Report or withdrawal or termination of the Interconnection Request, whichever occurs first.  Such payment shall be due and payable within 30 days of the Generator being invoiced unless Generator’s Interconnection Request is terminated for insolvency pursuant to Section 16.2 of the Manitoba Hydro Open Access Interconnection Tariff, in which case the provisions of Section 16.2 of the Tariff shall apply.  If after completion of the Study Report or upon withdrawal or termination of the Interconnection Request, the deposit paid by Generator exceeds the actual costs of the Study and preparation of the Study Report, Manitoba Hydro shall refund the excess amount to the Generator within 30 days or, at the direction of the Generator, apply the excess amount towards the costs of an Interconnection Facilities Study.

8.0
Actual interconnection of the Facility shall be subject to the provisions of the Manitoba Hydro Open Access Interconnection Tariff and applicable regulatory and any other required approvals.

9.0 This Agreement is subject to the provisions of Manitoba Hydro’s Open Access Interconnection Tariff.

10.0 This Agreement shall be governed and interpreted in accordance with the laws of the Province of Manitoba.

11.0 This Agreement shall not be assigned without the prior written consent of the other Party.

12.0 Any amendments to this Agreement shall be in writing and signed by the Parties.

13.0 This Agreement constitutes the entire agreement between the parties with respect to the subject matter hereof and terminates and supersedes all prior oral and written representations.  There are no representations, conditions, warranties or agreements, express or implied, with respect to or collateral to this Agreement other than those contained or expressly incorporated herein.

14.0 Manitoba Hydro is an independent contractor.  This Agreement shall not create the relationship of employer and employee, principal and agent, partnership or joint venture between Manitoba Hydro and Generator or between Generator and any officers, employees or agents of Manitoba Hydro.

15.0 Generator acknowledges that Manitoba Hydro is relying upon information provided by the Generator and other parties in the preparation of the Study and Study Report.

16.0 Manitoba Hydro makes no representations or warranties with respect to the accuracy, completeness, reliability or suitability of the Study and Study Report.  Generator assumes any and all risk and responsibility for use of, and reliance on, the Study and Study Report.  Generator disclaims and waives any rights or remedies that it might otherwise have against Manitoba Hydro in contract, tort, equity or other legal cause of action for faults, errors, defects, inaccuracies, omissions, suitability or reliability of the Study and Study Report.

17.0 Generator agrees to indemnify and hold harmless Manitoba Hydro and its successors and assigns from and against all actions, causes of action, claims, damages, costs, liability, debts, demands, damage to property or persons, including damages, costs and losses suffered by Manitoba Hydro and claims brought against Manitoba Hydro by any third party whatsoever, in respect of, or arising directly or indirectly out of this Agreement.

18.0
All products of, or resulting from, the performance of the Study and preparation of the Study Report by Manitoba Hydro in the course of performing this Agreement, including but not limited to, all information, drawings, Reports, records, documents, research notes, data, photographs, maps, materials, drafts, working drafts, documents or tangible assets and any intellectual property therein, including patent, trademark, copyrights, design and trade secrets (hereinafter collectively referred to as “Service Product”) shall become the exclusive property of Manitoba Hydro immediately upon creation or assembly, notwithstanding the fact that all or a portion of the data provided by Generator may be incorporated within the Service Product.  The Generator shall have no right to copy, modify, amend, alter, sell, lend or dispense of any such Service Products in any manner for any reason.

19.0
The Generator shall have no right to use the Service Products except for the purpose of determining whether the Generator shall proceed with having Manitoba Hydro perform an Interconnection Facilities Study.

20.0
Neither Party shall be considered in default as to any obligation under this Agreement if prevented from fulfilling the obligation due to an event of Force Majeure.  However, a Party whose performance under this Agreement is hindered by an event of Force Majeure shall make all reasonable efforts to perform its obligations under this Agreement.  Neither Party shall be relieved of liability for failure of performance to the extent that such failure is due to a remediable cause which it fails to remove or remedy within a reasonable period of time.

20.1
In this Agreement, an event of “Force Majeure” means any act of God, labour disturbance, act of the public enemy, war, insurrection, riot, fire, storm or flood, explosion, breakage or accident to machinery or equipment, any order, regulation or restriction imposed by governmental, military or lawfully established civilian authorities, or any other cause beyond a Party’s reasonable control which cause could not have been avoided by the exercise of Good Utility Practice.  A Force Majeure event does not include an act of negligence or intentional wrongdoing or economic hardship or insolvency.

20.2
If there is a Force Majeure event that has affected a Party’s ability to perform its obligations under this Agreement the Party shall forthwith (and in any event no later than the end of the next business day after it first becomes aware that an occurrence constitutes a Force Majeure event) notify the other Party in writing of the reasons why it believes the occurrence constitutes a Force Majeure event, identifying the nature of the event, its expected duration, and the particulars of the obligations affected by the event, and furnish to the other Party reports with respect to the Force Majeure event at such intervals as the other Party may reasonably request during the continuance of the Force Majeure event.

20.3 
If there is a Force Majeure event affecting a Party’s ability to perform its obligations under this Agreement, the Party shall be prompt and diligent in removing, if practicable, the cause of such inability to perform, but nothing in this Agreement shall be construed as permitting a Party to continue to fail to perform after said cause has been removed.  Notwithstanding the foregoing, a Party shall not be obligated to agree to any settlement of a strike or labour dispute which, in that Party’s sole opinion, may be inadvisable or detrimental.

21.0
This Agreement may be executed in any number of counterparts, including counterparts signed by facsimile, each of which shall be deemed an original and all of which together shall constitute one and the same instrument.  A photocopied and/or facsimile copy of this Agreement bearing a signature of each Party, in a single document or as counterparts thereof as provided for herein, shall be deemed an original executed version of this Agreement.

IN WITNESS WHEREOF, the Parties have caused this Agreement to be duly executed by their duly authorized officers or agents on the day and year first above written.

Manitoba Hydro
[Insert name of Generator]

By:  _________________________________
By:  ________________________________

Name (typed or printed):  _______________

Name (typed or printed):  _______________

Title:  ______________________________

Title:  ______________________________

EXHIBIT A

to

Interconnection Evaluation Study Agreement
The Interconnection Evaluation Study will evaluate the impact of ____ MW of generation connected to [DESCRIBE TRANSMISSION LINE OR SUBSTATION CONNECTION POINT], at the point designated for the location of the site in __________ Municipality, ______________[Province], with a projected service date of __________ (MONTH, DAY, YEAR).

The Interconnection Evaluation Study will be based upon the following assumptions:

EXHIBIT B

TO

INTERCONNECTION EVALUATION STUDY AGREEMENT

Note:  A separate copy of this Exhibit B is required for each proposed unit at the same site.  All data entries must be printed in ink or typed.  Generator and transformer parameter values should be based upon 60Hz operation.

SITE NAME:

SITE ADDRESS:

OVERVIEW DATA FOR THIS GENERATOR – Generator shall provide all data required by Manitoba Hydro’s Transmission System Interconnection Requirements as published and revised from time to time.

GENERATOR NUMBER OR OTHER UNIQUE IDENTIFIER:


(for the generator described on the following sheets and attached diagrams)

1.
GENERATOR IDENTIFICATION:

A.
MANUFACTURER:

B.
MODEL:

C.
SERIAL NUMBER:

2.
GENERATING CAPABILITY OF THIS UNIT:

A.
RATING (kilowatts @ power factor) with all temperature dependencies identified:

3.
RATED VOLTAGE (KV):

4.
RATED SPEED (RPM):

5.
TYPE OF GENERATOR (synchronous, induction, etc.) AND PRIME MOVER (steam turbine, reciprocating, etc.):

6.
GENERATOR GROUNDING METHOD (and impedance value if applicable):

7.
ONE LINE ELECTRICAL DIAGRAM(S) (showing anticipated connection to customer’s new or existing system and/or connection to the Transmission System):

8.
DESCRIPTION OF PLANNED CIRCUIT BREAKER CONFIGURATION FOR SYNCHRONIZING THE GENERATOR TO THE GRID (be sure to specify which individual breaker will be used):

9.
PHYSICAL SITE LOCATION DRAWING(S) OR MAP(S):

10.
ANTICIPATED BACKFEED DATE:

11.
ANTICIPATED COMMERCIAL OPERATION DATE:

12.
TOTAL NUMBER OF GENERATORS AT THIS SITE:

MODELING DATA FOR THIS SYNCHRONOUS GENERATOR

SITE NAME:

GENERATOR NUMBER OR UNIQUE IDENTIFIER:


(as given on the first sheet)

1.
RESISTANCES GIVEN IN PER UNIT ON:

KVA,

KV BASE

A.
POSITIVE SEQUENCE RESISTANCE:


R1 =

B.
NEGATIVE SEQUENCE RESISTANCE:

R2 =

C.
ZERO SEQUENCE RESISTANCE:


R0 =

2.
REACTANCES GIVEN IN PER UNIT ON:

KVA,

KV BASE










UNSATURATED
SATURATED

A.
DIRECT AXIS SYNCHRONOUS REACTANCE:

Xd =

,

,

B.
DIRECT AXIS TRANSIENT REACTANCE:

X’d =

,

,

C.
DIRECT AXIS SUBTRANSIENT REACTANCE:

X”d =

,

,
D.
QUADRATURE AXIS SYNCHRONOUS REACTANCE:
Xq =

,

,

E.
QUADRATURE AXIS TRANSIENT REACTANCE:
X’q =

,

,

F.
QUADRATURE AXIS SUBTRANSIENT REACTANCE:
X”q =

,

,

G.
POSITIVE SEQUENCE REACTANCE:


X1=

,

,

H.
NEGATIVE SEQUENCE REACTANCE:


X2 =

,

,

I.
ZERO SEQUENCE REACTANCE:


X0 =

,

,

J.
STATOR LEAKAGE REACTANCE:


XL =

,

,

K.
POTIER REACTANCE:



Xp =

,

,

3.
TIME CONSTANTS:

A.
DIRECT AXIS SHORT CIRCUIT TRANSIENT (line-neutral):

T’d1 (seconds) =

B.
DIRECT AXIS SHORT CIRCUIT TRANSIENT (line-line):

T’d2 (seconds) =

C.
DIRECT AXIS SHORT CIRCUIT TRANSIENT (three phase):

T’d3 (seconds) =

D.
DIRECT AXIS SHORT CIRCUIT SUBTRANSIENT (line-neutral):

T”d1 (seconds) =

E.
DIRECT AXIS SHORT CIRCUIT SUBTRANSIENT (line-line):

T”d2 (seconds) =

F.
DIRECT AXIS SHORT CIRCUIT SUBTRANSIENT (three phase):

T”d3 (seconds) =

G.
QUADRATURE AXIS SHORT CIRCUIT TRANSIENT (line-neutral):
T’q1 (seconds) =

H.
QUADRATURE AXIS SHORT CIRCUIT TRANSIENT (line-line):

T’q2 (seconds) =

I.
QUADRATURE AXIS SHORT CIRCUIT TRANSIENT (three phase):
T’q3 (seconds) =

J.
QUADRATURE AXIS SHORT CIRCUIT SUBTRANSIENT (line-neutral):
T”q1 (seconds) =

K.
QUADRATURE AXIS SHORT CIRCUIT SUBTRANSIENT (line-line):
T”q2 (seconds) =

L.
QUADRATURE AXIS SHORT CIRCUIT SUBTRANSIENT (three phase):
T”q3 (seconds) =

M.
DIRECT AXIS OPEN CIRCUIT TRANSIENT:



T’do (seconds) =

N.
DIRECT AXIS OPEN CIRCUIT SUBTRANSIENT:


T”do (seconds) =

O.
QUADRATURE AXIS OPEN CIRCUIT TRANSIENT:


T’qo (seconds) =

P.
QUADRATURE AXIS OPEN CIRCUIT SUBTRANSIENT:

T”qo (seconds) =

Q.
SHORT CIRCUIT ARMATURE (line-neutral):



Ta1 (seconds) =

R.
SHORT CIRCUIT ARMATURE (line-line):



Ta2 (seconds) =

S.
SHORT CIRCUIT ARMATURE (three phase):



Ta3 (seconds) =

4.
INERTIA CONSTANT (Including Turbine):

H (in seconds - on machine base):

and WR2 (lb-ft^2):

5.
AUXILIARY LOAD WITH GENERATOR IN SERVICE:

KW and

KVA

6.
ADDITIONAL GENERATOR INFORMATION:

A.
Attach a legible plot of generator air-gap and open-circuit saturation curves and short circuit characteristic.

B.
Attach a legible plot of generator reactive capability curves (MVAR output vs. MW output) and V curves.

C.
Attach all technical data provided by the generator manufacturer.

7.
EXCITER, POWER SYSTEM STABILIZER AND GOVERNOR MODELING DATA:

A.
Specify excitation system and power system stabilizer data in accordance with IEEE Standards (refer to “Excitation System Models for Power System Stability Studies”, IEEE Transactions on Power Apparatus and Systems, Vol. PAS-100, No. 2, Feb. 1981).  If the excitation system cannot be properly modeled as an IEEE standard model, Manitoba Hydro will have a model suitable for extended-term dynamics studies created for the PSS/E engineering simulation program.  Generator will be billed for the creation of this model.

B.
Provide data and block diagram model of turbine and governor.

MODELING DATA FOR THIS INDUCTION GENERATOR
SITE NAME:

GENERATOR NUMBER OR UNIQUE IDENTIFIER:


(as given on the first sheet)

1.
RESISTANCES GIVEN IN PER UNIT ON:

KVA,

KV BASE

A.
POSITIVE SEQUENCE RESISTANCE:

R1 =

B.
NEGATIVE SEQUENCE RESISTANCE:

R2 =

C.
ZERO SEQUENCE RESISTANCE:


R0 =

2.
REACTANCES GIVEN IN PER UNIT ON:

KVA,

KV BASE










UNSATURATED
SATURATED

A.
SYNCHRONOUS REACTANCE:

X =

,

,

B.
TRANSIENT REACTANCE:


X’ =

,

,

C.
SUBTRANSIENT REACTANCE:

X” =

,

,

D.
POSITIVE SEQUENCE REACTANCE:
X1=

,

,

E.
NEGATIVE SEQUENCE REACTANCE:
X2 =

,

,

F.
ZERO SEQUENCE REACTANCE:

X0 =

,

,

G.
STATOR LEAKAGE REACTANCE:

XL =

,

,

3.
TIME CONSTANTS:

A.
SHORT CIRCUIT TRANSIENT:


T’ (seconds) =

B.
SHORT CIRCUIT SUBTRANSIENT:


T” (seconds) =

C.
OPEN CIRCUIT TRANSIENT:


T’o (seconds) =

D.
OPEN CIRCUIT SUBTRANSIENT:


T”o (seconds) =

4.
INERTIA CONSTANT (Including Turbine):

H (in seconds - on machine base):

and WR2 (lb-ft^2):

5.
MECHANICAL POWER USED AT SYNCHRONOUS SPEED (MW):

6.
TORQUE AT SYNCHRONOUS SPEED (pu):

7.
AUXILIARY LOAD WITH GENERATOR 


IN SERVICE:




KW and

KVA

8.
ADDITIONAL GENERATOR INFORMATION:

A.
Attach a legible plot of generator air-gap and open-circuit saturation curves and short circuit characteristic.

B.
Attach a legible plot of generator reactive capability curves (MVAR output vs. MW output) and V curves.

9.
PROVIDE DATA AND BLOCK DIAGRAM MODEL OF TURBINE AND GOVERNOR:

MODELING DATA FOR NON-STANDARD GENERATORS WITH A POWER ELECTRONICS CONVERTER INTERFACE TO THE AC ELECTRIC POWER GRID

Contact Manitoba Hydro for the data submission requirements for this type of generator.

MODELING DATA FOR THE STEP-UP TRANSFORMER FOR THIS GENERATOR

SITE NAME:

GENERATOR NUMBER OR UNIQUE IDENTIFIER:


(as given on the first sheet)

1.
TRANSFORMER IDENTIFICATION:

A.
MANUFACTURER:

B.
MODEL/TYPE:

C.
SERIAL NUMBER:

2.
TRANSFORMER DATA:

A.
RATINGS (KVA):

B.
HIGH VOLTAGE WINDING  Nominal Voltage (KV):


CONNECTED grounded wye/ ungrounded wye/grounded through impedance wye/delta


(list impedance and base if applicable):

C.
LOW VOLTAGE WINDING  Nominal Voltage (KV):


CONNECTED grounded wye/ungrounded wye/grounded through impedance wye/delta


(list impedance and base if applicable):

3.
IMPEDANCES GIVEN IN PER UNIT ON

KVA,

KV BASE

A.
POSITIVE SEQUENCE RESISTANCE:

R1 =

B.
NEGATIVE SEQUENCE RESISTANCE:

R2 =

C.
ZERO SEQUENCE RESISTANCE:


R0 =

D.
POSITIVE SEQUENCE REACTANCE:

X1 =

E.
NEGATIVE SEQUENCE REACTANCE:

X2 =

F.
ZERO SEQUENCE REACTANCE:


X0 =

4.
TAP SETTINGS

A.
ALL AVAILABLE TAP SETTINGS:

H.V. Taps (KV):

L.V. Taps (KV):

B.
EXPECTED TAP SETTINGS:

H.V. Tap (KV):



L.V. Tap (KV):

Generator represents and warrants that the data for the individual generator and step-up transformer provided above in this exhibit is complete and accurate.  Any additional engineering studies, infrastructure changes, delays, or equipment damage due to missing or inaccurate data is the responsibility of Generator.  This data shall be verified as accurate and complete immediately prior to the generating units being commissioned and every 4 years afterwards (or as directed by Applicable Reliability Organization policy once it has been finalized).  Any changes in the data above once the generators are in-service must be immediately provided to Manitoba Hydro.

Name:

Signature:






Date:

Title:







Email:

Company:

Address:

Phone:







Fax
Issued by: E. Tymofichuk

Effective:  July 7, 2005
Issued on:
December 12, 2003

Revised:  July 7, 2005


