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US ITER Project Office
1055COM, MS-6483

P.O. Box 2008

Oak Ridge, TN 37831-6483
Phone: (865)574-5947
Facsimile: (865)574-6108
Email: sauthoffnr@ornl.gov

August 06, 2015

Mr. David K. Arakawa

Federal Project Director,

US Contributions to ITER
Department of Energy

Post Office Box 2008

Oak Ridge, Tennessee 37831-6483

Dear Mr. Arakawa:

Contract DE-ACO05-000R-22725, Request Concurrence on Closure Documentation for Level 2
Performance Plan Milestone

This letter requests your concurrence on the closing of the FY 14 Performance Plan Milestone,
USEP09D1050; Deliver HV Current Transformers (Lot 1) to ITER Site, based on the attached
IDM-approved Delivery Report.

Please provide your concurrence by signing below and return the original to my office at your earliest
convenience. Should you have questions or concerns, please contact Suzanne Herron at 865-241-5128
or herronsa@ornl.gov.

Sincerely,

Ned R. Sauthoff, Project Manager
US ITER Project

Concur: Date:
David K. Arakawa, Federal Project Director
US Contributions to ITER

NRS:Ifl

Cc: Bill Cahill
Suzanne Herron
Jama Hill

Graeme Murdoch
Charles L. Neumeyer
Mark Pratt

Wayne Steffey
USIPO DCC (RC)
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ATTACHMENT

Contract DE-AC05-000R-22725, Request Concurrence on Closure Documentation for Level 2
Performance Plan Milestone

Performance Plan Milestone: Deliver HV Current Transformers (Lot 1) to ITER Site
Performance Plan Milestone Date: September 30, 2014

Completion Date: September 30, 2014

Justification for Milestone Closure: IDM-approved Delivery Report

Recommend for Closure:

Digitally signed by Charles L.
Charles L. Neumeyer

DN: cn=Charles L. Neumeyer, o=PPPL,

ou, email=neumeyer@pppl.gov, c=US
N e u m eye r Date: 2015.08.12 09:03:52 -04'00"
Charles L. Neumeyer, WBS Team Leader

Concur: Date:

Concur: Date:
Graeme Murdoch, Non-Nuclear Division Director
US ITER Project
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Final Delivery Report for SSEN HV Current
Transformers and HV Potential Transformers

This document provides a list of items delivered, and a record of their delivery and
acceptance by ITER, and associated documentation, for the ITER SSEN HV Current
Transformers and HV Potential Transformers, in accordance with Procurement Arrangement
41.P8C.US 01 for the US Domestic Agency supply of materials for the Steady State
Electrical Network (SSEN).
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Change Log

Final Delivery Report for SSEN HV Current Transformers and HV Potential Transformers (PSXSB3)

Version Latest Status Issue Date Description of Change

v1.0 Approved 29 Jul 2014

vl.1 Approved 13 Oct 2014 To update and correct inspection appendices and add some additional
information as required by Annex B for PA 1.P8C.US.01

v2.0 Approved 21 May 2015 | Appendix III split into two; now Appendix III and IV. Appendices added for
final report. (Delivered to ITER Site on 30 September 2014).

v3.0 Approved 10 Jun 2015 Updated document wording and Appendix II to add Cargo Receipt.
Corrected typo in the IDM number for the referenced packaging report.
Detailed split delivery due to crate damage.

PDF generated on 23 Jun 2015
DISCLAIMER : UNCONTROLLED WHEN PRINTED - PLEASE CHECK THE STATUS OF THE DOCUMENT IN IDM
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4.1.P8C.US.01 03 Jun 15/3.0 / Approved
EXTERNAL REFERENCE
1040100-PD0159-R03

Final Delivery Report for SSEN HV Current
Transformers and HV Potential Transformers

Abstract or description:

This document provides a list of items delivered, and a record of their delivery and acceptance by ITER, and
associated documentation, for the ITER SSEN HV Current Transformers and HV Potential Transformers, in
accordance with Procurement Arrangement 41.P8C.US 01 for the US Domestic Agency supply of materials for
the Steady State Electrical Network (SSEN).

Workflow Role Name Action
Author JEDIC B. 03 Jun 15:signed
Co-Authors
Reviewers DELLAS J. 04 Jun 15:recommended
PARROTT J. 08 Jun 15:recommended
Approver NEUMEYER C. 10 Jun 15:approved

DISCLAIMER: UNCONTROLLED WHEN PRINTED — PLEASE CHECK THE STATUS OF THE DOCUMENT IN iDOCS
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Change Log
Title (Uid) Version Latest Status Issue Date | Description of Change

Final Delivery Report v3.0 Approved 03 Jun 15 Incorrect document uploaded in previous version.
for SSEN HV Current
Transformers and HV Updated document wording and Appendix II to
Potential Transformers add Cargo Receipt. Corrected typo in the IDM
(22PCSW_v3 0) number for the referenced packaging report.

Detailed split delivery due to crate damage.
Final Delivery Report v2.1 Signed 29 May 15 | Updated document wording and Appendix II to
for SSEN HV Current add Cargo Receipt. Corrected typo in the IDM
Transformers and HV number for the referenced packaging report.
Potential Transformers Detailed split delivery due to crate damage.
(22PCSW _v2 1)
Final Delivery Report v2.0 Approved 11 May 15 | Appendix III split into two; now Appendix III and
for SSEN HV Current IV. Appendices added for final report.
Transformers and HV
Potential Transformers (Delivered to ITER Site on 30 September 2014)
(22PCSW_v2 0)
Final Delivery Report vl.2 Approved 10 Oct 14 To update and correct inspection appendices and
for SSEN HV Current add some additional information as required by
Transformers and HV Annex B for PA 1.P8C.US.01
Potential Transformers
(22PCSW _vl1 2)
Final Delivery Report vl.l Approved 28 Jul 14 The original submittal contained an incorrect link.
for SSEN HV Current The link is corrected here.
Transformers and HV
Potential Transformers
(22PCSW vl 1)
Final Delivery Report v1.0 Signed 28 Jul 14
for SSEN HV Current
Transformers and HV
Potential Transformers
(22PCSW _vl1 0)

PDF generated on 10 Jun 15

DISCLAIMER: UNCONTROLLED WHEN PRINTED — PLEASE CHECK THE STATUS OF THE DOCUMENT IN iDOCS
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REVISION HISTORY

Revision No.

Revisions

Date

0 (Initial Release)

None, First Issue

28 July 14

To update and correct inspection
appendices and add some
additional information as required
by Annex B for PA 1.P8C.US.01

90ct 14

Appendix Il split into two; now
Appendix Il and IV. Appendices
added for final report

1 May 2015

Updated document wording and
Appendix Il to add Cargo
Receipt. Corrected typo in the
IDM number for the referenced
packaging report. Detailed split
delivery due to crate damage.

27 May 2015

Update to Appendix Il to add
missing cargo receipt.

3 June 2015
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1 PURPOSE

This document provides a list of items delivered, and a record of their delivery and
acceptance by ITER, and associated documentation, for the ITER SSEN HV Current
Transformers and HV Potential Transformers, in accordance with Procurement
Arrangement 41.P8C.US 01 for the US Domestic Agency supply of materials for the
Steady State Electrical Network (SSEN).

The initial version is created prior to shipping and the final version is submitted after all
details of shipping and acceptance by ITER have been completed. Signatures of
authorized personnel are documented in the final version.

The signed version of the CMR* (for intra-EU land transport), Cargo Receipt, or Bill of
Lading (for transoceanic transport), included in the final version of this report, serves to
document the start of the warranty period that begins when the equipment has been
loaded on the Logistics Service Provider’s transport vehicle at the factory.

2 DEFINITIONS

Document type is “F” according to IDM UID definitions for “DA Deliverables”.

3 REFERENCES
Note - The latest approved versions of the following documents (ITER_XXXXXX) are applicable

[1] | 4.1.P8C.US.01 SSEN Main PA (ITER_D_9BED3G)

[2] | Annex B for 41.P8C.US 01 (ITER_D_9RG6H9)

[3] Document Deliverable List for SSEN PA 4.1.P8C.US.01 (ITER_D_AKHKWN)

[4] | Specification for High Voltage (HV) Current Transformers (ITER_D_ DU63HK)

[5] | Specification for High Voltage (HV) Potential Transformers (ITER_D_ DUBC2B)

4 REQUIREMENTS

This report addresses the requirements for a Delivery Report given in section 7.3.e and
7.4 of PA Annex B [2] and is a PA Deliverable according to [3].

! CMR stands for 'Convention relative au contrat de transport international de Marchandises par route'. It
is a standardized document for cross-border transport by roadway in the European Union

US ITER Doc. No. 1410100-PD0159 R04 Page 1
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5 SCOPE OF DELIVERY

The delivery covered by this report includes the current transformers and potential
transformers required for Procurement Groups 4 and 5 of Table 2-2 of PA Annex B and
delineated in the Specifications [4 and 5]. This delivery report does not include the
marshalling cubicles and the intrapole cabling, which will be shipped from other
locations at a later date. The equipment was procured by the Princeton Plasma Physics
Laboratory (PPPL) for the US ITER Domestic Agency under subcontract S012891-F
between Princeton University and ABB Kuhlman, Tepeji Del Rio, Mexico. A complete
list of items is given in Table 1.

Table 1 — List of Iltems Delivered

IT\lkog-. Serial No. ITE?diﬂl{'i'f?g;ent Item Description Qty.

1 13019416-1 43AC00-TC-1000 CURRENT TRANSFORMER TYPE: 1
CA-420

2 13019416-2 43AC00-TC-1004 CURRENT TRANSFORMER TYPE: 1
CA-420

3 13019416-3 43AC00-TC-1008 CURRENT TRANSFORMER TYPE: 1
CA-420

4 13019416-4 43AC00-TC-2000 CURRENT TRANSFORMER TYPE: 1
CA-420

5 13019416-5 43AC00-TC-2004 CURRENT TRANSFORMER TYPE: 1
CA-420

6 13019416-6 43AC00-TC-2008 CURRENT TRANSFORMER TYPE: 1
CA-420

7 13019416-7 43AC00-TC-3000 CURRENT TRANSFORMER TYPE: 1
CA-420

8 13019416-8 43AC00-TC-3004 CURRENT TRANSFORMER TYPE: 1
CA-420

9 13019416-9 43AC00-TC-3008 CURRENT TRANSFORMER TYPE: 1
CA-420

10 13019416-10 43AC00-TC-4000 CURRENT TRANSFORMER TYPE: 1
CA-420

11 13019416-11 43AC00-TC-4004 CURRENT TRANSFORMER TYPE: 1
CA-420

12 13019416-12 43AC00-TC-4008 CURRENT TRANSFORMER TYPE: 1
CA-420

13 13019417-01 43AC00-TP-1000 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

14 13019417-02 43AC00-TP-1004 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

15 13019417-03 43AC00-TP-1008 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

16 13019417-04 43AC00-TP-2000 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

17 13019417-05 43AC00-TP-2004 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

US ITER Doc. No. 1410100-PD0159 R04

Page 2
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IT\lkog.. Serial No. ITEEiﬂri'fﬁ)gent Item Description Qty.

18 13019417-06 43AC00-TP-2008 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

19 13019417-07 43AC00-TP-3000 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

20 13019417-08 43AC00-TP-3004 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

21 13019417-09 43AC00-TP-3008 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

22 13019417-10 43AC00-TP-4000 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

23 13019417-11 43AC00-TP-4004 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

24 13019417-12 43ACO00-TP-4008 VOLTAGE TRANSFORMER TYPE : 1
UTF-420

6 DELIVERY INFORMATION AND PACKING LIST

The items will be delivered under the ITER framework contract to the Logistics Service
Provider (LSP). They were transported over land from the ABB factory in Tepeji Del Rio,
Mexico to the Veracruz Port in Mexico, then by sea to Fos-sur-Mer, Marseille, France,
then by land to the ITER site at Cadarache, France. The shipping date was 9 August
2014 and the first delivery was on 30 September 2014 for twelve potential transformers
and eight current transformers. Four current transformers were held at the port due to
crate damage during unloading and subsequently delivered 7 October 2014 to complete
the delivery.

Note that the shipping date will be documented by the CMR, Cargo Receipt and/or Bill
of Lading and will establish the start date of the warranty period.

Detailed delivery information along with a packing list that details individual packages
and their contents is available at ITER_D_Q74EKH.

Place of Delivery Supplier Information
ITER Organization ABB Inc.
St Paul Lez Durance, France 940 Main Campus Drive

) . ) Raleigh, North Carolina
Shipment received by: Qiao Yanchun, Transport USA

& Logistics Resp. Officer

Packaging Date: 9 August 2014

US ITER Doc. No. 1410100-PD0159 R04 Page 3
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7 RECEIPT AT ITER SITE

Per PA Annex B section 6.5.1, ITER is responsible for incoming inspection, which shall
occur in two steps, one before unloading, and another within 2 months after unloading.

7.1 PRELIMINARY INSPECTION ON TRANSPORT VEHICLE BEFORE
UNLOADING (SHIPMENT INSPECTION)

ITER personnel shall inspect the items prior to unloading from the LSP transport
vehicle. Any anomalies shall be noted and documented and, if serious, should be
brought to the attention of the US ITER Technical Representative as soon as possible.
Once inspection is complete and/or anomalies are reconciled, physical custody of items
shall be transferred to the ITER Organization.

An authorized ITER Representative shall sign the Appendix | form and the CMR and/or
Bill of Lading (Appendix Il) to complete this step.

7.2 UNLOADING, HANDLING, STORAGE

The ITER Organization shall be responsible for unloading and subsequent handling and
storage. Note that the delivered items are US Government Property during this period,
until final acceptance, and that the ITER Organization assumes responsibility for risk of
damage after preliminary inspection as described in 7.1 and in Article 1.3.1 of PA Main

[1].

7.3 FINAL INSPECTION WITHIN 2 MONTHS AFTER UNLOADING
(COMPONENT INSPECTION)

The ITER Organization shall be responsible for final inspection prior to acceptance.
Once inspection is complete and/or anomalies are reconciled, ownership of items shall
be transferred to the ITER Organization in accordance with Article 1.3.2 of PA Main [1].

An authorized ITER Representative shall sign the Appendix Ill form to complete this
step.

After completion of this step, the final version of the Delivery Report shall be prepared
and submitted to IDM, and the US DA shall be entitled to request credit as described in
Article 11.2.2 of PA Main [1].

7.4 TRANSFER OF OWNERSHIP

The transfer of ownership will be completed by the completion of the Transfer of
Ownership form attached hereto as Appendix IV.

US ITER Doc. No. 1410100-PD0159 R04 Page 4
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8 HANDLING AND STORAGE REQUIREMENTS

Handling and storage requirements are indicated on the itemized packing list. If there
are any special requirements they are attached hereto as Appendix V.

9 ADDITIONAL DOCUMENTATION

Any additional documentation associated with the delivery is attached hereto as
Appendix VI.

US ITER Doc. No. 1410100-PD0159 R04 Page 5



APPENDIX |

Preliminary Inspection
on Transport Vehicle Before Unloading

Description of Shipment: ITER SSEN HV Current Transformers and HV Potential
Transformers

Results of Preliminary Inspection:
[] Satisfactory
X  Unsatisfactory with major deviations

Comments (include impact recorder data, attach additional sheets, if necessary):

The packages of some wood cases were found to be seriously damaged, so the
preliminary inspection was not satisfactory. Details please refer to the attached report.

MANCHUA, QUILAD
Name and Title of ITER |10 Representative: “Tzarispoot 3 Logq xrics Lesporsifile Off rcee
M v

Signature of ITER 10 Representative: \&%4 Sy VOB

Date: 20 -~ Dee - 23!y Time: (Sﬁfwc}

After completion, sign CMR and/or Bill of Lading, attach and scan this document plus
CMRYBill of Lading, and e-mail to bjedic@pppl.gov and joel.hourtoule @iter.org

Doc. No. 14101-PD0159 RO1 Page 5



Delivery Deviation Report

Observation
After the preliminary inspection was conducted, two major deviations were identified:

- Two wooden crates were serious damaged and securing of the components inside the

wooden crates failed;
- The plastic sealing films to cover the component inside the four wooden crates were broken.
it is likely the anti-moisture approach (desiccant) failed (no moisture indicators to check);

More details please see the attached photos.

Analysis & conclusion

The wooden packages were stuffed in the sea-freight containers too tightly in the Mexican terminal
and when the container was de-stuffed in Fos terminal, the wooden packages were damaged. The
plastic sealing films were cut by the sharp edges of the components during the transportation.
Cushions should be applied between the sharp edge and the plastic sealing films.

Actions

This deviation’s root cause is the handling service and package quality before the delivery to France.
The following action is therefore recommeded:

- US DA to check with the LSP partner in USA for the quality of container stuffing;
- US DA to request the supplier to improve the package quality.

Prepared by: Yanchun (Kevin) Qiao

20 Oct, 2014 \[[u?/é; [ s



The packages were seriously damaged and securing of the components inside the package failed and
the position of components has been shifted.



The inner plastic sealing film was cut by the sharp edge of the components, and anti-moisture
approach is likely to fail.
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APPENDIX Il

CMR, Cargo Receipt, and/or Bill of Lading
Form As Applicable

Signed Bill of Lading or CMR to be inserted here after completion of delivery

US ITER Doc. No. 1410100-PD0159 R04 Page 7
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RECIBO DE CARGA

FECHA / DATE 08/08/2014

SHIPPER Transformadores y Tecnologia SA de CV
Km. 73,540 Ant. Carretera Federal México-Querétaro
42855 Tepeji del Rio de Ocampo
Estado de Hidalgo
Atencion Julio Ceron / Raul Perea

REFERENCIA : 14-044AT
COMMODITY : TRANSFORMADORES ELECTRICOS

MARCAS CANTIDAD PESO DIMENSIONES
VOLTAGE TRANSFOMER 12 CAJAS 26,000 KGS 109.84 M3

13019416-1

13019416-2

13019416-3

13019416-4

13019417-1

13019417-2

13019416-5

13019416-6

13019416-7

13019416-8

13019417-3

13019417-5

TOTAL 12 CAJAS 26,000 KGS

PLACAS / OPERADOR
FMS r 54 182ETO —I JOSE GERARDO BANDA CASTILLO

FECHA DE CARGA TEPEJI DEL RIO : 07/08/2014

CONFIRMACION DE ENTREGA DE LA MERCANCIA ARRIBA DESCRITA EN APARENTEMENTE BUEN ESTADO Y
CONDICIONES:

T s
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CONTRATACION OE TRANSPORTES INTERNACIONALES

Dakota Mo 3580

e-mail cotran

RECIBO DE CARGA

FECHA / DATE 09/08/2014

SHIPPER Transformadores y Tecnologia SA de CV
Km. 73,540 Ant. Carretera Federal México-Querétaro
42855 Tepeji del Rio de Ocampo
Estado de Hidalgo

Atencion Julio Ceron / Raul Perea

REFERENCIA 1 14-044AT
COMMODITY : TRANSFORMADORES ELECTRICOS
MARCAS CANTIDAD PESO DIMENSIONES
VOLTAGE TRANSFOMER 12 CAJAS 26,800 KGS 90.08 M3
13019417-4
13019417-6
13019417-7
13019417-8
13019417-9

13019417-10
13019417-11
13019417-12
13019416-9

13019416-10
13019416-11
13019416-12

TOTAL 12 CAJAS 26,800 KGS
PLACAS / OPERADOR

FMS 122 311-DN5 | SIMON ALEJANDRO CARRILLO ALONSO
FECHA DE CARGA TEPEJI DEL RIO - 09/08/2014

CONFIRMACION DE ENTREGA DE LA MERCANCIA ARRIBA DESCRITA EN APARENTEMENTE BUEN ESTADO Y
CONDICIONES:

FECHA: oo NOMBRé:J.MuQ.....@Zéj/‘?”FIRMA:
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Special Note:

The following completed Appendix Il came from a previous revision of
the Delivery report prior to Appendix Il being separated into separate
appendices (lll and IV). Therefore the title does not match the index,
but the content is still valid.
Earlier Delivery Report (revision 1)

e Appendix Il = Final Inspection And Transfer of Ownership

Revised for Final Delivery Report (revision 2)

e Appendix Il = Final Inspection
e Appendix IV —Transfer of Ownership
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APPENDIX 11l

Final Inspection
And Transfer of Ownership

ITER SSEN HV_ Current Transformers and HV Potential
Transformers

Description of Shipment:

Results of Final Inspection:
X Satisfactory

[ ]  Unsatisfactory

[]  Not required

Comments (attach additional sheets, if necessary):

/ . |
e ealg S A [ [ 7 At
C‘-T-‘ I/A Q /n

DR At ~ /’//}/’/.—,/ /[/

174

Name and Title of ITER |10 Representative: J. HOURTO UJ-E

Signature of ITER 10 Representative: w ~ \A
Date (must be within 2 months of preliminary inspection): ./ﬁ% /Q é, /‘7@ / §,
// hem——

After completion, attach and scan this document and e-mail to bjedic@pppl.gov and
joel. hourtoule@iter.org

Doc. No. 14101-PD0159 RO1 Page 7
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APPENDIX IV
Transfer of Ownership

The purpose of this form is to transfer the ownership of the following items from the
Princeton Plasma Physics Laboratory, located in Princeton, New Jersey, USA to the
ITER International Fusion Energy Organization, Route de Vinon-sur-Verdon, 13115
Saint-Paul-lés-Durance, France, in accordance with Article 1.3 of the Main document of
PA 4.1.P8C.US.01:

ITER SSEN HV Current Transformers and Potential Transformers delivered and
received at the ITER site on 30 September 2014. Details of the items being transferred
can be found in Table | of the Final Delivery Report of which this is an Appendix.

TRANSFER OF OWNERSHIP APPROVALS:

| agree to the transfer of ownership of the items identified above:

&@J\@‘ b e s
Submitted by US DA TRO: Date:

| agree to accept the transfer of ownership of the items identified above:

Accepted by ITER IO TRO:

Date: /_/f} 2 I’Z’M &75—
- U/

Final signed form to be scanned and sent to US DA TRO neumeyer@pppl.gov and
bjedic@pppl.gov with original retained in file by ITER IO TRO

US ITER Doc. No. 1410100-PD0159 R02 Page 9
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APPENDIX V

Handling and Storage Documentation

No additional Information

US ITER Doc. No. 1410100-PD0159 RO2 Page 10


bjedic
Typewritten Text
No additional information

bjedic
Typewritten Text

bjedic
Typewritten Text
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APPENDIX VI

Additional Documentation

US ITER Doc. No. 1410100-PD0159 RO2 Page 11
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Special Note:

Due to the container damage sustained to the packaging of the
components as detailed in “Appendix | — Preliminary Inspection”,
special testing was contracted through the manufacturer to ensure the
damage to the packaging did not damage the contents.

The following e-mail from ABB/Arteche (supplier) and test report from
LCOE (testing company) confirmed that the damage was only to the
packaging and that the components within the packaging were
unharmed and fit for service.
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From: Cheryl Harrod

To: John Dellas

Cc: Charles Neumeyer ; Barry Jedic; Dan T. Tucker

Subject: RE: ITER Site Testing of ABB/Arteche HV CT"s conducted on April 22nd
Date: Wednesday, April 29, 2015 12:43:45 PM

Attachments: image003.png

Report PPPL 2015043L0189M2.pdf

Hi John,
See attached and below.

Hola Sherry.

Attached you can find the final report.

After physical review only in the unit # 2, shown a small dent in the top cover , however, no affect
the function of the unit.

ie. the units are Ok. To operate correctly.

Regards

D arteche

Gerardo Jiménez

Service Engineer

Servicio y Asistencia Técnica
INSTRUMENT TRANSFORMERS

Sincerely,

Sherry Harrod

ABB Kuhlman

HVIT Customer Service
cheryl.harrod@us.abb.com
PH: 859-219-6045

FAX: 859-223-2025

CELL: 859-361-0642

From: John Dellas [mailto:jdellas@pppl.gov]

Sent: Tuesday, April 28, 2015 9:27 AM

To: Cheryl Harrod

Cc: Charles Neumeyer; Barry Jedic; Dan T. Tucker

Subject: FW: ITER Site Testing of ABB/Arteche HV CT's conducted on April 22nd

Hello Sherry,


mailto:cheryl.harrod@us.abb.com
mailto:jdellas@pppl.gov
mailto:cneumeyer@pppl.gov
mailto:bjedic@pppl.gov
mailto:dan.t.tucker@us.abb.com

PPPL

PRINCETON
PLASMA PHYSICS
1| ARORATORY
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MINISTERIO

DE INDUSTRIA, ENERGIA FUNDACION PARA EL FOMENTO
Y TURISMO DE LA INNOVACION INDUSTRIAL
LABORATORIO CENTRAL OFICIAL DE
ELECTROTECNIA
FUNDACION PARA EL FOMENTO DE LA INNOVACION INDUSTRIAL
Centro Tecnoldgico UPM — Tecnogetafe
C/ Eric Kandel, 1 — 28906 Getafe (Madrid)
Teléfono: +34 91 491 81 68
www.f2i2.net
TEST REPORT 2015043L0189M2
(Issued in electronic format)
TEST OBJECT: CURRENT TRANSFORMERS
MANUFACTURER: KUHLMAN ELECTRIC / ARTECHE
MODEL.: CA-420
REQUESTED BY: HV Test, S.A. de C.V

Eléctricos 9 y 10 Parque Ind. Chichimeco Jesus Maria,
Aguascalientes, 20900 México for::

TRANSFORMADORES Y TECNOLOGIA S.A. de C.V.

Ant. Carretera Federal México - Querétaro km. 73.540
42855 Tepeji del Rio de Ocampo Hidalgo, México.

TEST DATE: April 22" 2015
ISSUE DATE: April 27", 2015

This test report has 9 pages.
Authorized signature:

fe de Area Ensayos y Medidas In Situ
Eric Kandel, 1 — 28906 Getafe (Madrid)

e-mail: sramos@lcoe.etsii.upm.es

gERGIO RAMOS GUALLART

D. Sergio Ramos Guallart
Technical responsible for On Site tests.

This Certificate may not be partially reproduced, except with the prior written permission of the
issuing laboratory and ENAC. The results of this Certificate refer to the moment and conditions
in which the measurements were made. The issuing Laboratory assumes no responsibility for
damages ensuing misuse of the calibrated instruments.

Test report n°® 2015043L0189M2. Page 1 of 9

This test report can be verified in the web page http://www.f2i2.net/VerificacionDocumentos
using the code KYSYa6nqSsBqEzjaEYeigK MKFUUC98
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INDEX
1. DEVICES UNDER TEST. .t e e eennens 3
2. GENERAL ON TEST S ... ittt e e e e 5
3. ELECTRICAL POWER FACTOR MEASUREMENT. .....ccoiiiiiiiiii e 6
4. INSULATION RESISTANCE MEASUREMENT. ..ot 7
5. TURNS RATIO MEASUREMENT . ..ot e 8

Test report n® 2015043L0189M2. Page 2 of 9

This test report can be verified in the web page http://www.f2i2.net/VerificacionDocumentos
using the codeKYSYa6bnqSsBgEzjaEYeigK MKFUUC98






LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

1. DEVICES UNDER TEST.

1.1. Description of the samples.

Three current transformers located in ITER facilities (storage area).

Manufacturer: KUHLMAN ELECTRIC / ARTECHE
Type: CA-420

Rated voltage: 420 kV

Ratio: 120:5/5 & 1000:5/5 & 3000:5 A
Accuracy class: 0.2S (1S1-1S2)

0.2 (251-2S2)
5P40 (3S1-3S2) (4S1-4S2)
5P20 (5S1-5S2)

Year: 2013
Order: 4501187016
Serial: 13019416001 (sample #1)

13019416002 (sample #2)
13019416003 (sample #3)

Photographs n° 1 to n°® 3 below show respectively the marking plate of the tested
transformers.

. 43AC00-TC AN i |

. CURRENT TRANSFORME ¥ R 1 C Order 501187016 ]
Fere mzm N[ tage [420]Kv. Norm[ec eimes-tsisss-z]
. Ratio[120:5/5 & 1000:5/5 ¢ tor [to/04e/016In  BIL[1425_Kv

Mechanical Current [ 100 KA.|

\ AN %m':sm;‘-‘?\ A
P IR | C© Order[501187076 ]

o 01K, Norm{E sy

3 | 43AC00-TC-1004 |
CURRENT TRANSFORMER

Gl

T
o

ik

TG

Burden (vA)[—20 ] [
Class (025 ] [

2

s, arteche '

MADE IN MEXICO Ten

L3R

3,

-
3

Pg

BE%
.

&

Photograph n° 2. Marking plate of sample #2.

Test report n°® 2015043L0189M2. Page 3 of 9

This test report can be verified in the web page http://www.f2i2.net/VerificacionDocumentos
using the codeKYSYa6bnqSsBgEzjaEYeigK MKFUUC98






LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

Photograph n° 3. Marking plate of sample #3.

1.2. Samples condition.
ITER has reported to LCOE technicians that:

e Transformer ref. 13019416001 (sample #1) showed damages in the packing.

e Transformer ref. 13019416002 (sample #2) showed damages in the packing
and a dent in the upper cover (see photograph n° 4).

e Transformer ref. 13019416003 (sample #3) did not show any damage.

The visual inspection made by LCOE did not show additional damages other than
indicated above.

Photograph n° 4. Dent in sample #2.

Test report n°® 2015043L0189M2. Page 4 of 9

This test report can be verified in the web page http://www.f2i2.net/VerificacionDocumentos
using the codeKYSYa6bnqSsBgEzjaEYeigK MKFUUC98






LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA
3. GENERAL ON TESTS
3.1. General information.
Tests were made on site at ITER facilities, located at ITER Organization, Route

de Vinon-sur-Verdon - CS 90 046 - 13067 St Paul Lez Durance Cedex — France.

Tests were made by:

Name: Company:
Mr. Enrique Falagan Rodriguez. LCOE
Mr. Pablo Cerezo Gallego. LCOE

3.2. Measurement uncertainty.

Uncertainty associated to the test measurements is calculated and at disposal of
the client.

All the equipment used was suitably calibrated at test dates.

3.3. Measurement instruments.

Instruments used to perform the tests were (LCOE internal codes):

e Megger: 11 MEG 001
e Turns ratio meter Haefely: 1 PTE 001
e Tan delta measuring system: l11-2-PM61-001

NO TEXT UNDER THIS LINE

Test report n® 2015043L0189M2. Page 5 of 9

This test report can be verified in the web page http://www.f2i2.net/VerificacionDocumentos
using the codeKYSYa6bnqSsBgEzjaEYeigK MKFUUC98






LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

4. ELECTRICAL POWER FACTOR MEASUREMENT.
Test procedure:

Measurement of the power factor was performed using a dedicated Tan &
measuring instrument, with a test voltage of 10 kV at a frequency of 50 Hz.

Power factor (PF) was calculated from the measured tan & (dissipation factor,
DF) value by means of the following equation:

DF

PF = ———
V1 + DF?

Typical test circuit is shown in figure 1 (source: product manual).

: T
! ) =
!
/

Figure 1.
Test results:

Table 1 below shows the results of the electrical power factor measurement of
the three samples:

Table n° 1. Electrical power factor measurement results.

Sample under test Test voltage Tan delta Electrical power
factor (*)
Ref. 13019416001 10028 vV 0.3302 0.330 %
Ref. 13019416002 10027 V 0.3302 0.330 %
Ref. 13019416003 10025V 0.3266 0.327 %

(*) According to the product manual, typical values should not exceed 0.5 %
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5. INSULATION RESISTANCE MEASUREMENT.
Test procedure:

Insulation resistance measurement was performed applying a direct voltage
supplied by a Megger type instrument, with a test voltage of 2500 V DC.

Insulation resistance was measured:;

e On insulation between Primary winding and secondary windings
(connected in short circuit and to earth).

¢ Between Secondary winding/s and earth.

o Between secondary windings (if more than one)

Typical test circuits are shown in figure 2 (source: product manual).
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Figure 2.

Test results:

Table 2 below shows the results of the insulation resistance measurement of the
three samples:

Table n° 2. Insulation resistance measurement results.

Winding under test

Sample undertest | [ 1s1-152 | 251252 | 3s1-352 | 4s1-452 | 551-552

Ref. 13019416001 212 GQ 154 GQ 162 GQ 165 GQ 162 GQ 172 GQ

Ref. 13019416002 230 GQ 242 GQ 244 GQ 232 GQ 228 GQ 220 GQ

Ref. 13019416003 206 GQ 168 GO 163 GQ 167 GQ 167 GQ 176 GQ

Measured values do not show a fault in the insulation of the transformers.

Test report n® 2015043L0189M2. Page 7 of 9

This test report can be verified in the web page http://www.f2i2.net/VerificacionDocumentos
using the codeKYSYa6bnqSsBgEzjaEYeigK MKFUUC98






LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

6. TURNS RATIO MEASUREMENT.
Test procedure:
The measurement was made with a suitable transformer turn ratio instrument.

The transformer was excited through one of the secondary windings while the
other secondary windings were connected in short-circuit.

Value of injected current was 10 A at a frequency of 50 Hz.
The measurement was repeated for each of the secondary windings.

Typical test circuit is shown in figure 3 (source: product manual).

X2

200
TTR

Figure 3.
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Test results:

Table 3 below shows the results of the turns ratio measurements over the three

samples:

Table n° 3. Turns ratio measurement results.

Sample under test | Windings Rated.turn Measur(.ed turn Ratio error (%) Phase.error
ratio ratio (min)
1P-1S 24 23.988 -0.048 0.014
1P-2S 24 23.987 -0.052 -0.007
Ref. 13019416001 1P-3S 200 200.10 0.048 0.003
1P-4S 200 200.07 0.033 -0.011
1P-5S 600 600.53 0.089 0.102
1P-1S 24 23.984 -0.065 0.008
1P-2S 24 23.985 -0.061 -0.002
Ref. 13019416002 1P-3S 200 199.97 -0.017 -0.005
1P-4S 200 199.97 -0.017 -0.016
1P-5S 600 600.47 0.079 0.069
1P-1S 24 23.971 -0.119 -0.005
1P-2S 24 23.977 -0.094 0.014
Ref. 13019416003 1P-3S 200 200.09 0.043 -0.004
1P-4S 200 200.02 0.008 -0.009
1P-5S 600 600.35 0.059 0.093

Measured error values are inside the precision limits according to the accuracy class of
the windings under test.
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| did not receive a response to my inquiry below. When can we expect to receive the test
report?

Thank you.
Best regards,

John Dellas

From: John Dellas [mailto:jdellas@pppl.gov]
Sent: Friday, April 24, 2015 8:14 AM

To: 'Cheryl Harrod'
Subject: ITER Site Testing of ABB/Arteche HV CT's conducted on April 22nd

Hello Sherry,

I understand that the testing at the ITER site was successfully completed on Wednesday.
Please can you let me know when we can expect to receive the test report?

Thank you.
Best regards,

John Dellas

®)PPPL

PRINCETON
PLASMA PHYSICS
LABORATORY

John Dellas

Princeton Plasma Physics Laboratory
PO Box 451 — MS41 - B332
Princeton, NJ 08543-0451

Phone: (609)243-2173

Fax: (609)243-3266
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LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

1. DEVICES UNDER TEST.

1.1. Description of the samples.

Three current transformers located in ITER facilities (storage area).

Manufacturer: KUHLMAN ELECTRIC / ARTECHE
Type: CA-420

Rated voltage: 420 kV

Ratio: 120:5/5 & 1000:5/5 & 3000:5 A
Accuracy class: 0.2S (1S1-1S2)

0.2 (251-2S2)
5P40 (3S1-3S2) (4S1-4S2)
5P20 (5S1-5S2)

Year: 2013
Order: 4501187016
Serial: 13019416001 (sample #1)

13019416002 (sample #2)
13019416003 (sample #3)

Photographs n° 1 to n°® 3 below show respectively the marking plate of the tested
transformers.
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Photograph n° 2. Marking plate of sample #2.
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LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

Photograph n° 3. Marking plate of sample #3.

1.2. Samples condition.
ITER has reported to LCOE technicians that:

e Transformer ref. 13019416001 (sample #1) showed damages in the packing.

e Transformer ref. 13019416002 (sample #2) showed damages in the packing
and a dent in the upper cover (see photograph n° 4).

e Transformer ref. 13019416003 (sample #3) did not show any damage.

The visual inspection made by LCOE did not show additional damages other than
indicated above.

Photograph n° 4. Dent in sample #2.
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3. GENERAL ON TESTS
3.1. General information.
Tests were made on site at ITER facilities, located at ITER Organization, Route

de Vinon-sur-Verdon - CS 90 046 - 13067 St Paul Lez Durance Cedex — France.

Tests were made by:

Name: Company:
Mr. Enrique Falagan Rodriguez. LCOE
Mr. Pablo Cerezo Gallego. LCOE

3.2. Measurement uncertainty.

Uncertainty associated to the test measurements is calculated and at disposal of
the client.

All the equipment used was suitably calibrated at test dates.

3.3. Measurement instruments.

Instruments used to perform the tests were (LCOE internal codes):

e Megger: 11 MEG 001
e Turns ratio meter Haefely: 1 PTE 001
e Tan delta measuring system: l11-2-PM61-001

NO TEXT UNDER THIS LINE
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4. ELECTRICAL POWER FACTOR MEASUREMENT.
Test procedure:

Measurement of the power factor was performed using a dedicated Tan &
measuring instrument, with a test voltage of 10 kV at a frequency of 50 Hz.

Power factor (PF) was calculated from the measured tan & (dissipation factor,
DF) value by means of the following equation:

DF

PF = ———
V1 + DF?

Typical test circuit is shown in figure 1 (source: product manual).

: T
! ) =
!
/

Figure 1.
Test results:

Table 1 below shows the results of the electrical power factor measurement of
the three samples:

Table n° 1. Electrical power factor measurement results.

Sample under test Test voltage Tan delta Electrical power
factor (*)
Ref. 13019416001 10028 vV 0.3302 0.330 %
Ref. 13019416002 10027 V 0.3302 0.330 %
Ref. 13019416003 10025V 0.3266 0.327 %

(*) According to the product manual, typical values should not exceed 0.5 %
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5. INSULATION RESISTANCE MEASUREMENT.
Test procedure:

Insulation resistance measurement was performed applying a direct voltage
supplied by a Megger type instrument, with a test voltage of 2500 V DC.

Insulation resistance was measured:;

e On insulation between Primary winding and secondary windings
(connected in short circuit and to earth).

¢ Between Secondary winding/s and earth.

o Between secondary windings (if more than one)

Typical test circuits are shown in figure 2 (source: product manual).
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Figure 2.

Test results:

Table 2 below shows the results of the insulation resistance measurement of the
three samples:

Table n° 2. Insulation resistance measurement results.

Winding under test

Sample undertest | [ 1s1-152 | 251252 | 3s1-352 | 4s1-452 | 551-552

Ref. 13019416001 212 GQ 154 GQ 162 GQ 165 GQ 162 GQ 172 GQ

Ref. 13019416002 230 GQ 242 GQ 244 GQ 232 GQ 228 GQ 220 GQ

Ref. 13019416003 206 GQ 168 GO 163 GQ 167 GQ 167 GQ 176 GQ

Measured values do not show a fault in the insulation of the transformers.
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6. TURNS RATIO MEASUREMENT.
Test procedure:
The measurement was made with a suitable transformer turn ratio instrument.

The transformer was excited through one of the secondary windings while the
other secondary windings were connected in short-circuit.

Value of injected current was 10 A at a frequency of 50 Hz.
The measurement was repeated for each of the secondary windings.

Typical test circuit is shown in figure 3 (source: product manual).

X2

200
TTR

Figure 3.
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Test results:

Table 3 below shows the results of the turns ratio measurements over the three

samples:

Table n° 3. Turns ratio measurement results.

Sample under test | Windings Rated.turn Measur(.ed turn Ratio error (%) Phase.error
ratio ratio (min)
1P-1S 24 23.988 -0.048 0.014
1P-2S 24 23.987 -0.052 -0.007
Ref. 13019416001 1P-3S 200 200.10 0.048 0.003
1P-4S 200 200.07 0.033 -0.011
1P-5S 600 600.53 0.089 0.102
1P-1S 24 23.984 -0.065 0.008
1P-2S 24 23.985 -0.061 -0.002
Ref. 13019416002 1P-3S 200 199.97 -0.017 -0.005
1P-4S 200 199.97 -0.017 -0.016
1P-5S 600 600.47 0.079 0.069
1P-1S 24 23.971 -0.119 -0.005
1P-2S 24 23.977 -0.094 0.014
Ref. 13019416003 1P-3S 200 200.09 0.043 -0.004
1P-4S 200 200.02 0.008 -0.009
1P-5S 600 600.35 0.059 0.093

Measured error values are inside the precision limits according to the accuracy class of
the windings under test.
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