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1.0 Applicable Documents
1.1 PPPL Drawings: (all inner PF Coil drawings)

DOCUMENT
MNO. REVISION

E-DC1417 B
E-DC1434
E-DC1440
E-DC1444 3
E-DC1445 3
E-DC1446
E-DC1a47
E-DC1445
E-DC1449 3
E-DC1450
E-DC1451
E-DC1452
E-DC1453
E-DC1465
E-DC1466
E-DC1467
E-DC1468
E-DC1470
E-DC1471
E-DC1472 1
E-DC1486
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PPPT. Snacificaticone:
| D-NETX-50W-134-137 | Statement of Work | Pated 117682017 |
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specifications and meet the requirements of Princeton Plasma Physics Laboratory.

1.2 ETI Drawings;

| 53156-A&B-T-200_B | Mandrel Mounting Adapter for the A and ‘
| 53156-C-T-200 B | Mandrel Mounting Adapter for the C Coil |
MPO — PE-1A
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1.3 Standards and Codes
1%x41 AOTRAE b o= F_ . B _¥.ua n sl aw T ma - .
1 ASTM B32 - Standard Specification for Solder Material
Z ASRM B188 — Standard Specification for Seamless Copper Bus
Pipe and Tube
3. B170 — Standard for oxygen free electrolytic copper refinery
shapes
1.3.2 AWS American Welding Society
T AWS A5 8 Classification: BCuP-5, Brazing Alloys
L AWS QC] Standard for AWS Certification of Welding Inspections
Ut EEmmao— mmomwsawawas aouenanep Sues ATAM L ASSLAIELALS ACALZEEILAE D
1. ASME Boiler and Pressure Vessel Code Section IX Welding and
Brazing Qualification

e e e ey e LA A E AR EAE LR LR

1. IEEE #’4, Techniques for Dielectric Tests

TR LIESiImaw S VST EALTALMAE ACEGA LS SRERL ATRELELELEALLELE G SR AL LI LD
1. Grades and specifications for materials developed for the electric

and electronics industries. [For insulating materials like G10.]
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¢ Correct errors by line, signature, and date. Do not write over or use white out!

* No MPO step shall be omitted in the manufacture of the coil without prior approval
from PPPL and the project engineer. Discrepancies require an NCR. Sequence
changes and process variations that do not affect specification values or omit
processes may be authorized by the Project Engineer.

* No repair of any discrepancy shall be initiated without prior approval from PPPL
and the project engineer. All discrepancies require an NCR.

* All work up to and including installation of the coil into the mold must be
performed in the designated PPPL clean room.

* Clean, lint-free gloves and lab coats are required to be worn during the handline of
TANSNSALOLLAR LLAEM ML Iy TIS3UEALIULY ALY LIIENS U GLICT SO COMPOnEnts. Lol
components that are inadvertently handled with bare hands or otherwise soiled
must be cleaned with acetone.

® Take protective measures to prevent contamination. Keep parts and conductor
covered at all times. Also cover winding during work stoppage,

*  Only “Sharpie” brand name permanent markers may be used on or near the coil.
No pencils are allowed in the winding room.

e - MPO — PF-1A
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Keep metal cuttings and filings out of winding, leads and insulated conductor

B mem ey mmmm gy cemmsiases [y ATS pACASCSRERAE, WSS G4LEASERT R BT BT PFL UAL T UL KR
shall be minimized near the coils whenever possible.
Never use forced air to remove particles or debris. Use a vacuum.
T mmemm e e e e AT L LS LSS RS RSN A LA LF PR LLEERL W LPAL R D RLAR
insulation. The surfaces shall then be cleaned with acetone and dried prior to use.
Surfaces on G-10 filler materials shall be sanded to remove any high gloss surface,
to promote bonding of the epoxy. The surfaces shall then be cleaned with acetone
and dried prior to use,
Fill all voids between turns or near lead areas with S-2 glass or G-10 fillers to
minimize resin rich areas,
Glass tape filler material shall be inserted between all G-10 to G-10 mating surfaces.
TELILIE LLLLLE LULIU UG LU LU TSP, AUTHIEE LI AIFIUW 1D EXPEl PATTICIES AWaYy Irom
the conductor bore.
CRAL ST LA ML R RO DALCLY PO nres inusc e jounowvweld At all nmes.
Amy bare spots on the conductor, one-inch or greater in length, need to have primer
applied. Primer applied during coil winding must be cured by heat lamp at > 100°C
until dry.

2.0 Parts, Materials, and Certifications
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1.1 Ttems Requiring PPPL Approval

2.2.1 Tooling Drawings
Drawings for the following Inner PF Coil tooling items shall be submitted to
PPPL for approval prior to purchasing the tooling:
* VPI potting enclosure along with the filling design scheme

2.2.2 Manufacturing Drawings and Documents
Everson Tesla shall submit the following in-house drawings and documents for
the TF Coil to PPPL for approval prior to implementation of any specific process:
*  Manufacturing drawings

e MPO — PF-14A
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* Manufacturing, inspection, and test plan; quality assurance plan and
manufacturing procedures

*  Damaged insulation repair procedure

» Soldering manufacturing procedure
S o e

*  Braze repair procedure

*  VPI procedure

= A BAERLESRLILE, CHLL%GE \?‘LLLFFJLLE LY

2.2.3 Material Selection
Everson Tesla ofTers the followine mareriale fior roncideratinn and anreearal b
rrrL:
¢ Cleaning solvent for conductor and insulation materials — Everson Tesla
offers acetone and/or ethanol as the desired cleaning solvents,
* VPl mold release — Everson Tesla offers RAM 225 as the desired mold

as CTD Cyanate Ester products.

2.3 Mandrel Subcontract In-Process Monitor
2.3.1 The mandrels are being fabricated by VAL-FAR, Inc., located at 218
Jackson Street, Neenah, WI 54956,
2.3.2 The final machining work was completed by Precision Boring Co..
Clinton Twp., Michigan 48036.

2.4 Required PPPL Noftifications (3 day notice)
2.4.1 Coil Support Receipt Inspection
2.4.2 Pre-VPI hydrostatic pressure test
243 Pre-VPI flow test
2.4.4 Pre-VPI electrical tests
2.4.5 Post-VPI hydrostatic pressure test
2.4.6 Post-VPI flow test

E LR LN A W T B L WEAALE IRERE RFLD

2.5 Material Certifications
2.5.1 Everson Tesla shall obtain the following material certifications and

o - .
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Mandrel 316 88 53156-002B MTR
G10 Materials 53156-040 thru | Cert of Grade
) 53156-050
[ erint meriny - | 22126 ngas
L e ey e e e | arneen |

2.6 Equipment (or equivalent):
ETI 00014, Biddle DC High Potential Tester, Model 22005
ETI 00369, AEMC Micro-Ohmmeter, Model 6240
ETI 00423, Leader Inductance Meter, Model LCR-745

3.0 Fabrication Process Preparations

3.1 Safety
All Everson Tesla company safety policies must be followed

3.2 Non-Conformance
All non-conformances to the requirements of this specification shall be reported
to the department supervisor, QA, or the project Engineer. Actual nonconforming
conditions will be reported to PPPL and corrective actions will require PPPL
approval,

3.3 Part Inspection
All coil components shall be inspected by a quality inspector prior to
incorporating the component into the product. A valid inspection sticker shall be
present for each component or lot of components.

3.4 Implement Cleanliness Protocal
3.4.1 Clean Environment
This operation shall be carried out, at all times possible, in our ¢lean room
area. This area minimizes all debris such as dust, dirt. or filings. While

SmeSSf TTeSTSSs TS maaawoesiicimaas wowm LS e §a bA IARORLS SLIWECWL BMLO W liills

3.4.2 Step-Off Pads
Step-Off pads are to be placed at the doorways to the clean room.

Latex, rubber or cotton lint free gloves and Lab coats will be worn during
the handling of insulated conductor or the insulation.

3.4.4 Markers and Pencils

e MPO— PF-TA
614 Gremar Road, Mazareth, Pennsylvania 18064 ETI Document 53 156-603
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3.4.6

347

Only “Sharpie™ brand name markers may be used in fabrication. This
product has been electrically tested by PPPL.

“hips and Filin
Extreme care will be taken when using files, grinders, etc. that could
________ g me eemeamen e emienis e rans Gw gt S

ccnntammatmn from chips or filings. This type of work will be avoided
near the coil whenever possible.

Material Protection

A TALAAAl W b praws o La EELLOE WELWE LRI ELARALCELy  PTAAWEEIN LA WA BLEOLERERLWLdy CEEGLED

be stored and processed in the clean room. The copper and insulating
JELCLLSL LOLE WV LD U J..II.UIE'-U;LL ALAFRLL SRLIE LML IJ}I’ LLIE LISE L) i.I-U‘IILIIJ., LILEL ITEe
cloves.

Mineratar Muality. Azenrancs Enainsaring Sirmatureaes

All persons who mitial any portion of the MPO shall print their name, sign
their name, and write their initials on the form in appendix 1 of this
document.

e
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4.0 Coil Fabrication and VP1 Process
|  Operation-001 Conductor Inspections |

4.1 Conductor Inspection

TWelsd LLIOPMReL LLL JLLLFFIIIE L ] U-PUJJ l\.f\.-'l.d]:.ﬂ.- LurL ﬂlll.b..']:..-']l.l-E U-CHH.IH-E'- !_,l"} (S NAY
coil manufacturer vendor and / or shipping company.

4.1.2 Assign an identification number to each conductor spool.

.l LISPCCL COLDAUCLOES 1O SHIVETSs, SUTELCNCS, THUKS, DUITS, CTHCKS Al QaITlaEed
CALEAAY. £AAS VAN GLIALL L 10OUMAS NG AUCULIAKAAL SASLIEAIAALL,

4.1.4 Remove any nicks or burrs with emery paper or scotchbrite while catching
slivers or dust with a vacuum.

e la? IWITHADNULE AL DEUURLLE UL LI WLLILLL, TRSLEIRL, BRIl LML LAl ueD il el
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greater than .005” in the bore diameter will also require an NCR.

| Limioe ke | LA Tkl I Ll |

Attach documentation for receipt of copper containgrs.

QA Initialg,._wm?ﬁ Date: "} r’l Sfllf:'i L?'

ff.-’j
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4.!5 Grit Bla:s[ -
-4.6.1 Spnng the conductor cml and place it onfo the fixture that holds the turns apart.

- Avoid excessive twisting of the copper to mmnmze work hardemng Clean the

Record Spool 1D # 2—-

T S 2oy
’ ST 7 L

§om R R e Tl = p bl e el

air pressure until the copper is uniform in appearance and all areas are grit
blasted. The blast nozzle shall be approximately 17 to 2" from the mpprer surface
and 75 to 105 degrees relative to the surface being blasted.

Blasteo Operator Signature: DL;"W Mte: ZZ 2207

4.6.3 Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 to 2” from the

B i i e il =l

surface.
M MG N S s
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4.6.4 Clean and rinse the conductor surface with ethanol to ensure complete removal of
visible contaminants. Allow the surface to dry for ten minutes.

| (NN DR . S N . P S— 4‘- M/g%. ‘?f‘; ,‘.f:.ﬂ‘

4.6.5 Bag each conductor and insert an mert gas such as h1hugen or Argon into the bag
to minimize oxidation until the conductor can be primed.

Blastco Operator Signature:

4.6.6 The above steps were performed at Blastco. Verify spool ID number and
completeness of grit blasting. Inadequate blasting shall be documented on an

N,

™ -7 P = = ,"r -7 / rL

- o ,
© MPO — OH Conductor Preparation
615 Daniels Road, Yazareth, Pennsylvania 15064 ETI 53154 Rev 0 01/16/13
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l Operation-002 | Conductor GritBlast ~ " = = ] A

46GritBlast - - o

4.6.1

4.6.3

4.64

4.6.5

4.6.6

Spring the conductor coil and place it onto the fixture that helds the turns apart.

-Avoid excessive twisting of the copper to minimize work hardening. Clean the

Ml LAAL LA LA, WA LARASL LPRAL ARA R TP AL A S MALLE  SELA AN Smms—ms e s s —pe = e

Record Spool ID # 3 —
| 7 2
e, - /.,j?ﬁ _ —r—7
SSLAL RALCLOL i WFLIGI AR AL, AW A0 RALLLAL 0N LIVAL R fufihd BATIARILS Saadms e Se e —

air pressure until the copper is uniform in appearance and all areas are grit
blasted. The blast nozzle shall be approximately 1™ to 2 from the copper surface
and 75 to 105 degrees relative to the surface being blasted.

Blasteo Operator Signature: @M Date: 7( @.274:]:

Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 to 27 from the
conductor surface to dislodpe any embedded sand particles from the copper
surface.

Blasteo Operator Signature: ’ﬁg@ﬁ%ﬂm ?:// }‘E,’/;"T

Clean and rinse the conductor surface with ethanol to ensure complete removal of
visible contaminants. Allow the surface to dry for ten minutes.

. - — a e - é‘;’ - -MM- - f"’:‘l - /‘r:.-b
_ ) Y P
Bag each conductor and insert an inert gas such as Nitrogen or Argon into the bag
to minimize oxidation until the conductor can be primed.
Date: ?ﬁlé >
B .

The above steps were performed at Blastco. Verify spoel 1D number and
completeness of grit blasting. Inadequate blasting shall be documented on an
NCER.

Blastco Operator Signature:

QA signature: ,./Z\_, L{AA:— Date: ?{/ = '3{4 3
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4.6 Gnt Blast

a1 e tleci Lalde #hn daamms st

-Avaid excessive twisting of the copper to minimize work hardening. Clean the

P LA R B b R Bk e LA R W f ] AmA L e s e e e e "

Record Spool ID # 4

_ - /.7 Mﬁ 5 r-u'{-‘r/:_
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air pressure until the copper is uniform in appearance and all areas are grit
blasted. The blast nozzle shall be approximately 17 to 27 from the mppm' surface
and 75 to 105 degrees relative to the surface being blasted.

Blastco Operator Signature: M‘%\ Date: Z,f‘ﬂ-ﬂ' ‘{:;‘7

4.6.3 Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 to 27 from the
conductor surface to dislodge any embedded sand particles from the copper
surface.

% —
Blastco Operator Signature: Db?/vb‘_mw __ Date: ol 7

464 (Clean and rinse the conductor surface with ethanol to ensure complete removal of
visible contaminants. Allow the surface to dry for ten minutes.

. - a Fa a . / /M /‘2‘! Aﬂ
. - o
4.6.5 Bag each conductor and insert an inert gas such as \mngen or Argon into Ihe bag

to minimize oxidation until the conductor can be primed.
Date: %g%gﬁ»’

4.6.6 The above steps were performed at Blastco. Verify spool 1D number and
completeness of grit blasting. Inadequate blasting shall be documented on an

Blastco Operator Signature:

NCE.
_/7 ra p— = .r‘fﬂ 3 I.lr -
o ) - -
@ = A MPQ — OH Conductor Preparation
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[ Operation002_| Conductor Grit Blasi__ T

46 GritBlast - o '
4.6.1 Spring the conductor coil-and place it onto the fixture that holds the turns apart.
Avoild excessive twisting of the copper to minimize work hardening. Clean the

Record Spool 1D & ._5/
— S /%M ale /o
- i, /7 _ B ; .

4.6.2  Grit blast the conductor using 80 grit alumina sand particles and 80 psi nominal
air pressure until the copper is uniform in appearance and all areas are grit
blasted. The blast nozzle shall be approximately 17 to 27 from the copper surface

and 75 to 105 degrees relative to the surface beipg blasted.
Blasteo Operator Signature: [:Di {}ﬁé‘ f@fi i Date: :gﬁm_";'ﬁ

4.6.3 Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 to 27 from the

B R B et

surface,

E '-: ; :
Blastco Operator Signature: Date: g{-‘-‘dg 2

4.6.4 Clean and rinse the conductor surface with ethanel to ensure complete removal of

visible contaminants. Allow the surface tg, dry for tepminutes.
//é/ % no//%
iy
4.6.5 Bag each conductor and insert an inert gas such as Nitrogen or Argon into the bag
to minimize oxidation until the conductor can be primed.

Blastco Operator Signature://;,m;;/%te: 2;{ R/ 13

4.6.6 The above steps were performéd at Blastco. Verify spool ID number and
completeness of grit blasting. Inadequate blasting shall be documented on an

Blastco Operator Signature:

WICR.
~ s . ;/?‘/‘L_r (a Y — P r .a'f'& ¥ sjj' -
_ _ . —7
& = MPO - OH Conductor Preparation
615 Daniels Road, Nazarcth, Pennsvlvania 15084 ETI 53154 Rev 001116513
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[ ﬂpefaﬁun'-ﬂ[li | Conductor Grit Blast =~~~ T ]

4 ﬁ Grit Blast
4.6.1 Spring the conductor ccll and place it onto the fixture that holds the turns apart.
Avoid excessive twisting of the copper to minimize work hardening. Clean the

Record Spool ID # é

- = . &R /ff,//’/ L

- - o T

4.6.2  Grit blast the conductor using 80 grit alumina sand particles and 80 psi nominal

Lrasital. 1 HE LHASL THRALIT DIldl] DS LA LLLALERY L WP £ LIRILLL DLIC LU RYLICE s LT I HCE

and 73 to 105 degrees relative to the surface being blasted.

Blasteo Operator Signature: Mmﬂﬂ_}!ﬂﬂ: ]'@é?

4.6.3 Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 1o 2 from the

R = e B g o e

surface.
Blasteo Operator Signature: O@QAMMHE ‘Z‘{W—'é ?

4.6.4 Clean and rinse the conductor surface with ethanol to ensure complete removal of

visible cﬂntammants Allow the surface m dry for ten m'lnutesz
j =] N W I <. I S—— ;. = ™ f‘i..; /#‘L

4Il,r-c'i"' «
4.6.5 Bag each conductor and insert an inert gas such as Nitrogen or Argon into the bag

to minimize oxidation until the conductor can be primed.
N S S S
. - . ——
4.6.6 The above steps were performed at Blastco. Verify spool ID number and

completeness of grit blasting, Inadequate blasting shall be documented on an
wWOR,

(JA signature: ﬂ/‘—/ C—’L/L.r’ Date: 7}/ < ,A 3

& - ' MPOQ — OH Conductor Preparation
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| 'Operation-002 | Conductor Grit Blast ' - D |

4.6 Grit Blast
4.6.1 Spring the conductor coil-and place it onto the fixture that holds the turns apart.

o e e ——————— == ——r m = m——— ==

a::ﬂnducmr outer Surface wrth acetone and then aﬂmm:ui Wipe and "me:

Record Spool ID # 7

Blastco [_}perntur Signature: ﬁ% ;(,/ m: ZA{Jﬂf‘;;

4.6.2  Guit blast the conductor using 80 grit alumina sand particles and 80 psi nominal
air pressure until the copper is uniform in appearance and all areas are grit

LIALEI LA L DSk LALRGafh BIRSEACI%e CULLLELL A LARSRSLSASLELERRALIeL ] 4 BRS S AL RFALE WLEN SOLLS ROl WO LRl

and 75 to 105 degrees relative to the surface being blasted.

-
Blastco Operator Signature: m: %E“ﬂ{_:ﬁj

4.6.3 Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 1” to 2 from the
conductor surface to dislodge any embedded sand particles from the copper

surface.
A oA S _L 7

ey - g - . - e -

4.6.4 Clean and rinse the conductor surface with ethanol to ensure complete removal of
visible contaminants. Allow the surface to dry for ten minutes,

Blasteo Operator Signature: %{/ /;ﬁﬂ" 2/ =7 3

4.6.5 Bag each conductor and insert an inert gas such as Nitrogen or Argon into the bag
to minimize oxidation until the conductor can be primed.

L 1T DI S SRS gp— ///’ - /"/,7_/%‘21 d\}f—;.‘f:&
i '
4.6.6 The above steps were performed at Blastco. Verify spool 1D number and
completeness of grit blasting. Inadequate blasting shall be documented on an

L
R T P /L\f > Thadns - f{} 1 /! T
. .y p
S MPO — OH Conductor Preparation
615 Daniels Road, Nazareth, Pennsylvania 18064 ETI 53154 Rev L 01/16/13
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4.6 Grit Blast

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

Spring the conductor coil'and place it onte the fixture that holds the turns apart.

- Avoid excessive twisting of the copper to minimize work hardening. Clean the

conductor outer surface with zcetone and then ethanol. Wipe and IINSE.

Record Spool ID # 3'

Blasteco Operator Signature:

Grit blast the conductor using 80 grit alumina sand particles and 80 psi nominal
air pressure until the copper is uniform in appearance and all areas are grit
blasted. The blast nozzle shall be approximately 1" to 2" from the copper surface
and 73 to 105 degrees relative to the surface being blasted.

Blastco Operator Signature: &@m Date: Zﬂ”ﬂg fis o

Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 to 27 from the
conductor surface to dislodge any embedded sand particles from the copper
surface. '

Blasteo Operator Signature: ? M Date: 7 3

Clean and rinze the conductor surface with ethanol to ensure complete removal of

FISIUMG LI 1Ly . SLLU VY LS DL D0 b 1-I..I.J ARSEL Medl LALLddbALiead s

e . — . Pl s //J/; Jfé’f" ’h-t"/.}/‘;l'_;__ - .I{ ™ l{-ﬂ
- - ] 7 . - — " f Ll
Bag each conductor and insert an inert gas such as Nifrogen or Argon into the bag
to minimize oxidation until the conductor can be primed.

Blastco Operator Signature: rfd’h Cﬁ/‘:_r Date: E‘: [M/1%

The above steps were performed at Blastco, Verify spool 1D number and
completeness of grit blasting. Inadequate blasting shall be documented on an
NCER.

Aﬂ Fla T .u_ -f....';.-ﬂ-

-~ = 7 T

MPO — OH Conductor Preparation
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[ Operation-002 | Conductor Grit Blast |

4.6 Grit Blast
4.6.1 Spring the conductor coil and place it onto the fixture that hoids the turns apart.
Avoid excessive twisting of the copper to minimize work hardening. Clean the

* Record Spool ID # G

a —r

4.6.2 Grit blast the conductor using 80 grit alumina sand particles and 80 psi nominal
air pressure until the copper is uniform n appearance and all areas are grit
pIASTed. 1 NE DIAST MDEZIC S[H O ADPIUAITELEEY 1 W 4 LIUEEE LU Rd Pl O

46.3 Blast the conductor surfaces with 100 psi of compressed nitrogen (¢lean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 ta 2" from the
conductar surface to dislodge any embedded sand particles from the copper
surface.

RN , T SUNE . | SR S rm\ Iy&@/ﬁain- 7/]‘.!4"

464 Clean and rinsc the conductor surface with ethanol to ensure complete removal of
visible contaminants. Allow the surface to dry for ten minutes.

AL o B LU MR ) AR TR R LA LA AL Ly ALy

Blasteo Operator Signature:

Blasteo Operator Signature: /2%, 27 =7 Date: )/2([/F

4.6.5 Bag each conductor and insert af inert gas such as Nitrogen or Argon into the bag
to minimize oxidation until the conductor can be primed.

/ .”-:.f// A V)

AFLATLLAY LF UL SR LPAC AR we = v{,.-f' __ﬁ: E - —_—— £ -
46.6 The above steps were performed at Blastco. Verify spool 1D number and
completeness of grit blasting, Inadequate blasting shall be decumented on an
NCER.

QA signature: ',/ﬂ.-., C‘L/\-/__ Date: % {&: 2 /I3

@ MPO — OH Conductor Preparation
613 Daniels Road, Nazareth, Pennsylvania 18064 ET153154 Rev 0 01/16/13
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| Operation-002 | Conductor Grit Blast

4.6 Grit Blast
4.0.1 OPrZ WIE COMLUCLI CULE AL PIALS LLGLLIW LG LIATLL WL LIS Lt S0 s

LRV ALl W R TTE TR L FT AP RS, AL BART WM LA mamasssmesssss c s o

conductor outer surface with acetone and then ethanol. Wipe and rinse.

- Record Spool ID # / Q_

e e T L ahiln

- - TF e

4.6.2 Grit blast the conductor using 8{;’1 alumina sand particles and 80 psi nominal
air pressure until the copper is uniform in appearance and all areas are arit
blasted. The blast nozzle shall be approximately 17 to 2” from the copper surface

L e =

]

= )
Blasteo Operator Signature: Mc: ga_’ﬂrqg?ﬁ

463 Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
filtered) gas to remove any embedded grit. The nozzle shall be 17 to 27 from the
conductor surface to dislodge any embedded sand particles from the copper
surface.

Blasico Operator Signature: -i; E: 4 Q zi E;__ __ Date: ?.{éf{ﬁ?

4.6.4 Clean and rinse the conductor surface with ethanol to ensure complete removal of
visible contaminants. Allow the surface to dry for ten minutes.

B A7 e o )

- - - —— I r

4.6.5 Bag each conductor and insert afl inert gas such as Nitrogen or Argon into the bag
to minimize oxidation until the conductor can be primed.

7 7 == _h s

e

AFISMUEEY WS JFWA A RA L igmaae e =

4.6.6 The above steps were performéd at Blastco. Verify spool 1D number and
completeness of grit blasting. Inadequate blasting shall be documented on an
NCR.

QA signature: M’ Cens” Date: ?f/il}A'B

@ MPO — OH Conductor Preparation
615 Danizls Road, wazareth, Pennsylvania 180464 ET] 53154 Rev 0 01/16/13
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Page 501 8
—_

| Operation-002 | Conductor Grit Blast D
4,6 Grit Blast
4.6.1 Spring the conductor coil and place it onto the fixture that holds the turns apart.
e e Bl e e e e

' Record Spoolm #____//

e e = /%M ol Ao
R

4.6.2 Grit blast the conductor using E@t alumina sand particles and 80 psi nominal
air pressure until the copper is uniform in appearance and all areas are grit
DS, LIRS DEHSL LIVLAIC BUELL DG api i UALLLIANGLY L P L LUWLLL bhile WRSTEReL chLls EELLA:

L B T~ e

<
Blastco Operator Signature: MM& Zz-'*réa

463 Blast the conductor surfaces with 100 psi of compressed nitrogen (clean and
nitered) £as o IEMOVE a0y SMOCaUea B, LIS DLIAAIT B LG 1 W & LLWE sliv
conducter surface to dislodge any embedded sand particles from the copper
surlace.

Mo =, o A

4,64 Clean and rinse the conductor surface with ethanol to ensure complete removal of
vizible contaminants. Allow the surface to dry for ten minutes.

I S A S

. - Fa
4.6.5 Bag each conductor and insert afl inert gas such as Nitrogen or Argon into the bag
to minimize oxidation until the conducter can be primed.

Blastco Operator Signature:

4,66 The above steps were performéd at Blastco. Verify spool ID number and
completeness of grit blasting. Inadequate blasting shall be documented on an
NCR.

QA signature: M / Z’\ lf/u"rf]}ate: 7IA?,};A‘§

SMERLY — UEL AL LG el e LILFLL
615 Daniels Road, Nazareth, Pennsylvania 18064 ETI 53154 Rev 0 01/16/13
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4.3 Rinse and Prime Conductors

b T o VUL QLI 1 MIEOF LD Sl FLIL R LU DRLE LDt BV HLLE S B RERAE LT SR e S L A et
removal of visible contaminants. Allow the surface to dry for ten
minutes.

4,3.2 Apply CTD-450 primer by lint-free cloth to all exterior conductor
surfaces. Primer thickness is expected to be between 001" and 0.003,
NNGLIUYE Ay PLINLG]L UHLMTUE WL wAlehordd LY L™ P ILILLE, M DL LRAAT VA AREL LLlt
same primer-moistened lint-free cloth.

4.3.3 Place a hood over the conductor to minimize air movement on the
conductor surface while the primer is curing in the oven.

4.3.4 Place conductor windings into an oven and ramp from 20°C to 110°C over
a 3-hour period (~30°C per hour) and hold at 110°C for 8 hours.
hold at 150°C for 4 hours. Cool to room temperature.

4.3.6 Inspect conductor. Any bare spots on the conductor, one-inch or greater in
length, need to have primer applied. Primer applied during coil winding
must be cured hy heat lamp at = 100°C until dry.

4.3.7 Bag the conductors,

e P LALICE LR i LRI LA LA L AR RELELIE ARl g 0 T WL W R e RREL AR LR LR g M T R W ma w

tirne. primer application and cure operator, and primer application and
LLENE LEANE IR 1S Iaspinn 1t -i:I.EJl.!CJIi.II.’L OO LELLS LML DGR, SRR N] W W AEL Ll L
to documentation,

Attach documentation for primer curing operations,

Dp.Initia]:M Date: f&/};’/f?

4.4 Mandrel Insulation

4.4.1 The mandrel will be insulated with a 0.006” thick Kapton layer. Using 4"
wide adhesive Kapton tape, completely cover the outer mandrel surfaces
with a single layer. Both the cylindrical surface and flanges shall be
covered.

4.4.2 Because the winding and potting are being done on the mandrel, the
ground wrap must be applied before the winding begins. Secure the
approved 0.010” thick §-2 glass to the mandrel while leaving encugh
slack to close the ground wrap around the coil when the winding is
finished. The build should be .100" per side.

4.43 Damaged or contaminated insulation shall be replaced. This involves
removal of the section of defective insulation and applying a new strip of

e

MPO - PE-1A

614 Gremar Road, Nazareth, Pennsylvania 18064 ETI Document 53156-603
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insulation to the area, lapping the tape layers to capture the ends of the
SULP bl W LIV WIS lapre UYL abvUETl Y. E IRl PRl LFL DS
Photograph each damaged area before and after repair and record each in
e A o A LI AR, § Reees S At e
4.5 Electrical Leads and Water Fitting Braze (layer 1 lead)
4.5.1 The PF-1A coil is 4 layers of 16 turns each. First the lead entry bend
should be secured. Leaving 14 of extra length away from the mandrel,

LUWEILL L% WEIED T Lwllhl LAY LR IELCLI LLEARELES WAL oy P A LARLSE WA B PP ERAE AR

| PF-1A Upper | E-DC1465-2 | Lead Support Block Lype B

i = A ™ ] LI P AL L] o 1 n LA o B I L] & L | &

ALEA W TE ] Sl R Bl R AL WP RS Wl LB B Ea \-’\r'JlI-J-JUJH-'.'\“l AL LR LSLLEAS LELEW

operator qualification will be submitted to PPPL.

4.5.3 The adapter and fitting are shown in drawing E-DC1471. The lead flag is
shown in E-DC1472,

4.5.4 Drill a .2207a counter bore into the end of the conductor to a depth of
257

4.5.5 Thoroughly clean the mating surfaces of the conductor, flag, adapter, and
fitting with acetone to remove any dirt or oil prior to the braze. The

[ At e LAEE ASALS WA LALTAE P A AATALLS Tr LA [AA W TR Smesees mesowes mess o oo o o oo

.

A

A
Operator Signature: /.~
Sl

-s._/f_.{,__,,_ Date: H,.;T' J'r*-l"'{.f
i

4.5.6 Clamp lead flag to the conductor surface as shown in E-DC1447 (sheet §)
with a Silfos brazing strip (M3 119) between the mating surfaces

4,57 Insert the adapter into end of the conductor, and insert the fitting into the
adapter,

lzad flag simultanecusly.
4.5.9 Clean the braze area with scotchbrite and acetone. Wipe surfaces with
alcohol to remove acetone residue. Allow the region to dry.

4.5.10 Perform a visual inspection of the braze area to ascertain that the region is
free of cracks.

A ‘e
Operator Signature:s;zp»:“f /,/,/ﬂ//"—/(ih- Date: < ~ [".i (“j"-

G

MPO — PF-14A
fil 4 Gremar Road, Nazareth, Pennsylvania 18064 ETI Document 53156-603
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4.6 Winding
4.6.1

The turn insulation will be applied via 2 taping machines. There will be 1

].r].'_\rc-l. LI A= WL I n,ﬂ.l_ll.tllllsl,ﬂi}a Idn_lll’.h'!ﬁ lﬂ\rlllﬁ Ll '!-’UJJP\-"._} ElEARbAEALELSAR

both arms of both taping machines are set to produce a ' lap insulating
scheme. An additional layer of %4 lap .004" thick insulation is to be

applied in the lead area.

4.6.2

The winding of the PF-1 A coils requires the use of fillers and shims.

These pieces are made of G10. For all G10 items, the material shall be
de-glossed with sand paper prior to installation.

AR

EEL% TYLARRERELD, TV LLL GFLLLIL LB AFELL LLO% Lol WPLub%e Wrl LOETS SLLneissis was

side shims as shown in E-DC-1447,

4.0.4

— o — -

bend the entry lead to an

inside radi

Lead Support Block aceording to the following table.

The PF-1A cail is 4 layers of 16 turns each. First the lead entry bend

us of 3.41™ and secure it with the

PET A Tinner

4.6.5

j (RN, R SN o R—— e n 1I0E nntlmon T mdn dlan

r .

[ BE_mir1468.2

- m g wm

| Taad Sunnart Rlnek Tyne R

lmnntime alf anals sealine

s mamgym o g o= ey

/4

O! oAl el 4

J; Lo i

During the winding process, four splice joints will be required. Each reel

]

I Orweit

£8

A ocdoe ¢

4.6.6

Wind the first layer. Upon reaching the opposite flange, be sure that the

remaining shims are installed to fill any void space between the coil and
flange. The thickness of the shims can be made as needed.

Tl i

4.6.8
4.6.9
details,

LUl LECRELOLLLAS LBl AN % S %l BF W Sl L7 RFeiond LS LSRRl D10 A ARt d 4 B R
Between each layer, apply .010" of S-glass insulation.
Repeat this process for 4 layers. Drawing E-DC1447 contains turn by turn

4.6.10 When the final turn is completed, clamp the wire to the coil pack with a

clean (G10 or nylon block as a buffer. Then form the exit lead to the lead

support block and cut the wire 12" from the coil.

i~

614 Gremar Road, Nazareth, Pennsvivania 18064
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4.6.11 The ground wrap can now be finished. The initial lengths of tape can be

AWFIGL ARl WP ¥ el LRl SrhPlle LIE% widll WElll LLIWEL LM WEELLLFR/SAE FT LAL JLLL FLLLE LT E § Aess

secure the insulation.

AR ALEROLLE ATEAE ASLATAEL SEAELE 7 SETECE & ATLEAE [ Ar S SN Lmwm [ e = seeme= g

4 - cwen v - o g e EEEIE | [l NI | 1 1 LEL L RL R o 1 SRS &

material certification of the chemical composition of the Silfos and
operator aualification will be submitted to PPPL.

d.0.5 1ne H.L'IH.FII.CT dr JIlll]’IE IS S0WID UL UFAWIHE D=L DS a0, 1S 1oaul LIag 1
shown in E-DC 1472,

4.7.3 Drill a.375"a counter bore into the end of the conductor to a depth of

1257

fitting with acetone to remove any dirt or oil prior to the braze. The

P el e LA LELO SR TP DAL RLFLEAT TY GLL RO RO L SLLCE AL A sma A s o

A;? / v f"'f.’f'q ;‘/f-{.f'

Vo o

4.7.5 Clamp lead flag to the conductor surface as shown in E-DC1447 (sheet 8)
with a Silfos brazing strip (M3119) between the mating surfaces

4.7.6 Insert the adapter into end of the conductor, and insert the fitting into the
adapter.

e e T T T

lead flag simultaneously.
T AU ML M AU VRS T LR LTV Lo LA WaevTIA

aleohol to remove acetone residue.  Allow the region to dry,

e F CTHIGHNEL A W INLLEL ILIHiJCLLIUII LI LIS ROl dll Sl LA dSATL L LEE LILAR LIl 1 wpnILFLL B3

/.-" / ;';j ‘a?‘ _-—t/d J-';_)

FETTEE W B T N 2

TP AR e ssamwe o ssas

free of cracks.

UFL-I (1R8]} ulsuﬂ.lul w P o 0 A Wt il il " v -]

o

¥

4.8 Pre-VPI Electrical Tests

conductor, 1nsulation, Li-10 hilars or other components 4urng manulaciure of the LTI Lolis,
MOTE: Customer must be notified 3 days prior 1o lest

4.8.1 Ground Insulation Resistance
The insulation resistance of the Inner PF coil shall be verified by applying a

J'Fl.h-EE\.II LA P Al LB I CR I LDy EIUI.I.II.LI. l.l'J.rI'.IJI'U- II:PPJ.J CRLRFLLLLERLRARE ANALE FTLLARE LALNFAANLLGE

OD of the coil and then ground both the foil and coil support structure. Hold at

e MPO - PF-1A
ETI Document 33156-603
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1000 V for 1 minute. Record insulation resistance at the start and end of the 1
minute test period. _

- PN, AT nr T L | T i P
Ineulation resistance [spec: > 1000 MQ): 22900 MQ
Circle one: @;Eﬂ Fail
Megger ETI#:___ 3\3 Calibration Due Date: 121"}
o ) - o~ ba w™ £ - w_s o=l
QA Signature: - Date: \;37/ -3/3/" “f

TS BB PFSAL MELIES BrA A& p uma wesose o =

4.10

4.9.1 Check all pressure and flow gauges have current calibrations
4.9.2 Record water and coil temperatures. These temperatures must be within
10 °F (5.5 °C) of each other.

NOTE: WRAP THE COIL IN PLASTIC TO PROTECT THE COIL AND
INSULATION FROM WATER IN THE EVENT OF A LEAK.

Water temperature: g/-3 °F
Coil temperature: Y/ T

Calculated temperature difference: [spec: <10 °F]: F-7 _°F
- " -. T Caka T lllamdd e Do Tiaka: '?,-"21:(,.1‘5 r

-7 PP 4 . S

PR SLLATL LR A e g — [ — P—

{‘F//-_, 7 ————————y

Hydrostatic Pressure Test

S UL AAPELY @ Ll P D3 W LR e ma Liaw woarsss —o—eeee .
= . ~ K . B e N P T |

ITOIT] TNE Presyuls SOUIGS QU Ml PPIuwdoml v Jis glsss pesamsar ax sommy o
some time for the gage (o stabilize due to any small temperature
difference. Any leaks or failure to maintain pressure shall be reported,
repaired and retested. The pressure gauge shall have increments no
greater than 2 psi.

NOTE: WRAP THE COIL IN PLASTIC TO PROTECT THE COIL AND
INSULATION FROM WATER IN THE EVENT OF A LEAK.

Pressure sanee model ETT#: 5 -5 Calibration Due Date:  =/14

e

MPO — PF-1A
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"-2"'}:-'?.-‘ R O I QL )

Pressure after ten minutes: :{fy_’i psi {+# 2 psi)

Pressure difference: [spec: O psi]:

Circle one:

Operator Signature: MM

'1_.--| - J"

-~ =]

—T

4.11 Water Flow Test

el Lal ]—I.E,ﬂ.lll BLLWLIE] b Bl FPYERLAL CRADAE Wil LwBLLLFWl bbbl st

Water temperalure S X SF

_——— T

L LR EL A=W iy R |llu“-fl AL WLl el s | Fpfeter s LW B I -
Equipment ETI #: £05 FE °F
Calibration Due Date: Jl2145

4.11.2 Set inlet pressure to 430 psi and leave the outlet valve open. The flow rate

shall be no less than 0.87 GPM
Coil Water Inlet Water | Uutlet Water | Los/minue YW HRLET I 10w
Temperature | Pressure Pressure (psi) | (spec = 7.2) Rate (spec =
sl 87

PFIB-
TAWWED &/.5 |

- e -

" L VY
B —aa :_ — : ?; - .

4.12  Install Coil in Mold

yze | a | g0 | J7¢

A T e
=t =
7

+#*NOTE: PPPL shall be notified at least 3 days prior to performing vacuum pressure

impregnation (V1)

e

614 Gremar Road, Nazareth, Pennsylvania 18064

MPO — PF-1A
ETI Document 33156-603
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Eng. Signature; ©o—< E:{-P S Date: _ T _1'1 3114

Notes:
=  Use only red silicone rubber O-ring material.
* Make certain potting mold wedge cavities are clear of all resin
residues to ensure proper seafing of the wedge.

4,12.1 Wrap two layers of M0380 Tedlar, 14 lap, over the glass ground tape on
the finished coil. Then apply a layer of % lap shrink Mylar.

4.12.2 The mold outer wall will consist of %" rolled plate fitted to the mandrel.
Seal the plate against the o-ring grooves in the mandrel and form the

MEEE A R LR LN LR A MR mem m me e memm e e

plate to the coil.

'

Sy Ll SFLLIVATIL E Ll ¥ ACll] LPe WAl AL cOWilld S4BL 7 LELSLELI[f Wrlis flamr sy = se = = —
hour cure evele.
S, 1L KEITIOVE LIIE GLALL LNLHLT LG WILILLLILE, LPLAVES. LUDLOLL L% LIRRLLES.D LABLE o i ars

used for the fill process.
4.12.5 Protect the lead area tape with Tedlar and RTV. Plug any holes in the lead
as well as the cooling channel.

Eng. Signature: el Gl Date: = }’T'FJI i

-7
I o TR - | /;.:’/ f’;r?/%ufn- .‘1"_.{:':) ?fll}ﬂf

TN ffz/ -~ )‘7*-‘-—_1{1/ ’
- T ’_/ P

4,13 Mold Bake Out

Notes:

e Engineering or QA shall check and initial the oven chart periodically
dnring each shill to assure that there is no interruption in oven temperature
during any bake CyCle. WIITICHL GDSUT VLIS @18 1 UG IULEU Uy Sl lileed g
or QA initialing the temperature chart.

e All temneratures and cvele times used during the impregnation and
CUTINE Processes Wil DE ACCITATY MITANIIGU AU §FTLr Ui i s
Traveler. Attach all oven charts to this section of the Traveler.

4.13.1 The coil mold will be equipped with 3 temperature sensors to monitor
uniform heating and cooling of the coils. One sensor on the coil lead, one
on the mold surface and one measuring oven air temperature.

4.13.2 Place the mold on an oven buggy and heal to 120°F for 8 hours.

F )

i I¥ICWr — D= 15
&14 Gremar Boad, Mazareth, Pennsylvania 18064 ETI Document 53156-603
SO IT 1S PR RIEHE D AD RETUSKED URSA RECLE ST, THS 066 UMENT BNE SAICH INFORWATION 15 WOT T BE AEFROJUCED, THAREMI | FELL SRS LUSELL WA USS0 alinenerac. n

WHDILE, IM PERT, WITHOLT WRITTEN AUTHOR 2ATIOK FROM EWERS0H TERA INCORFORATED.



18

4 { . = L
g browghes” Tegueilet o L3
: i

Connect the fill lines with copper tubes connected to the resin basin. Be
sure the valve to the resin basin is closed.
3.13.4 INITIATE NE VACLULUIL PUITIEL. A LICE SUEPLILALIE LIy LI SRR BBy e

Torr.
\ I ) .
BOg. SEnEaLun . ad | u_“ LIS el B EELL I EE R
) . s S o ..e—/;a/';uf
- e — — r #

4.13.5 Degas the mold to 0.5 Torr or less for 8 hours at 120°F. After vacuum has
stabilized, check for leaks by closing the valve to the pump and
monitoring the vacuum gage, When the vacuum gauge reaches 1.0 Torr,
hold 1or £ MINULes ano record e VAL ISVl LG [HTEAMELLLLL Gl Fraui
leak rate is 0.35 Torr/minute. Prior to filling the mold with resin, raise the

and degassing pressure for a minimum of 1 hour.

Leak rate data: » £C Jotk
Start pressure [1 Torr]: |.0o  Tomr

Average leak rate [0.35 max T/min.:___.3%  Torr per minute

. | T I'.'".JII"r |r4|J.

= — - 1. % .
) S ]
QA Signature:r—_ }'{f-’%{‘—fﬂate: .5,7(?43/57"—/
R 7 Wi ;

4,14 VPI
4.14.1 Prepare Resin:

Heat CTD-425. parts A and B to 60°C for % hour to dissolve any solid
PAETLICIES LAY IILELY ApPPISHE LI LG JG3LL 3 FIU0ELL,  LTAHALILLLL L wannpros savses = s
both parts between 40°C (o 60°C during mixing and impregnation. The
pot life of the system is greater than 100 hours at 45°C.

4.14.2 Mixing Ratios:
Mix CTD-425 as follows:

T -

Iuj.u-'r;.-...l F‘.I-II.‘I. | it il i) 1

I - Ty o Tam a4
1 L

|

o] i In"l.l':..l-.... |"'|'ﬁ /r

Record the lot number from the resin drum and the hardener drum:
Resin, part A, drum lot number:__] 232.-©30

e MPO - PF-1A
I e - S L Tinmnsimnia 1804 ETI Nacnment 53156-003

RHOLE [M PART. WITHOLIT WS T TEN AL HUHLIS | BN FRLIR BV BRSO | COLA PNLUIELnn (o
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Hardener, part B, drum lot number: TRl BN

4.14.3 Degas Mixture
Keauce Pmﬁblll": L LIES DLILALUILTS KL S0 DLEENEN B G200 L0 ot flasiitsssas e —e--oee
bubbles evelve infrequently from the mixture.

Total weight of mixture: JE pounds
. -~ - - s e T it ne LSS ST
Resin and hardener temperature: ¥3 °C
Varunm laveal for deoas: a3/ Torr
DE:g&B i HTATT TIme: AT T T LI L fE SR e

Operator Signature: M /3%?'{ “Date: _S/INY

QA Signammw Date: \fﬁ/_'?%ﬁﬂ

4.14.4 Bring the resin mixing tank to atmospheric pressure and remove the tank
from the mixer. The tank must remain connected to the water heater to

LLICELEARESLAN EW/oFELR WJ.1.|J-| A E ARRLE W LWt om m e -
fill lines coming from the mold.

4,159, ITProgiEie UG VU @l @ HIudulhe WSt rmeis Lo s = s

temmnerature of 45°C to 60°C. Prior to opening resin tank valve open all
HIL 1ine valves T0 EVACUATE LIE IS, L IUST L LI ¥ @YW Walupr b o v
for the lowest fill point.

4.14.6 Oven the main fill line to establish a slow but steady flow of epoxy. As
T LEVED UL SJIUAY 11 LG LML WAl WEEIW3y BLALMLY pamaer s mar= == == ==
heights in the table below. Record start and finish times and any partinent
data in the table below. If the fill rate is too slow, the fill line may be
opened further. The fill should take 3 to 6 hours.

FILLING RECORD:
Start Time: | 0710 A 5‘{ 20/ i
Fi-nis-h TilTlE: | :-".- Lo ?IM"" 'E]I%:_Jfrl.-'k

Comments:
T EVLE T kA TALR
614 Gremar Road, Mazareth, Pennsylvaniz 13064 ETI Document 53156-603

e i RETURMED LFOR AEDUEET. THE DOSLMENT AK0 BUCH INFLRUATIEN (8 KOT TG BE REPHULLLEL, |HATSINI 1L, UM e, it s o e, =
WWHOLE, 1 S4BT WITHGUT WRITTEH ALTHORLZAT KGN FAOM EVERSCH TEBLA MEIRPORATED
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TIME HEIGHT TIME HEIGHT
{ <
012 7 e, s Y 25
101 € ¢/ 128 q s
< < 25/
= /31 1 %S ¥ "L/E’).—
lo 30 s sy
| o [R5y =
(038 - /EL
o o < ( l
. /‘.":-1 ! gg % Al T
c A Iz
! & _/31 (<2 < < ’S 31:-}3 )
|o ST g & /’ 20
(e EE < ‘/31
[ ov Y 1)z
ios [
los H s 3
4.14.7 Let the entire system soak at atmospheric pressure at 120°F for 12 hours.
Remove all reservoirs and install plugs in the mold lid.
Weight of unused resin mix: y e pounds o
Operator Signature: Qg“ﬂ._, Vo 5.”'_ Date: e _JL:SJ'I"{
QA Signature: ate: c;/'é/;ﬁ?ﬁ
e MPO — PF-1A

14 Gremar Road, Mazareth, Pennsylvania | 8064

WHILE, W PART. dWWTHOIUT W T 1SN AL HUBILG 1LY = HUW EVERDLN

LA Bl

ETI Document 33156-803
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4.14.8 Cure the resin according to the following cycle with a maximum ramp rate
of 5°C { hour from 50°C to 100°C (10 hours) and 5°C / hour from 100°C
to 170°C (14 hrs).

N B
= T
Date: 45/ zﬁ*f
FY
4.14.9 Afier the coil has completed its cure cycle, the oven temperature will ramp
down at a rate of 25°C per hour until it reaches 25°C. The coil

temperature will cool naturally within the closed oven, following the
oven temperature as it ramps down. Do not force cool. Approximately 13

R e o R Lt I -

QA Signature:

sassanne tEm e s emes—— — - - -

25°C or less, the mold may be removed from the oven. Attach the oven
recorder chart(s) and temperature sensor chart to this traveler and write
the coil identification number and date on all charts.

LALAIMD Ik 0 e BLFE 3 o BBl 2

| ¢ g S3yY | v LI |

I
| Dodll B2 BEVRLLE LW Re LLE L TR S Gk ot et BRGILL I

et o L.;'II""I | b R B ey ¥ G‘u"l.r.lfJHl

JALLG . BN LENERSY (PERLFFT AN 444 % ALRAASssssnsasmw

B e

4.15 Remove from Mold and Clean Coil

4.15.1 Remove the outer wall of the mold. Excess resin around the lead area will
have to be chipped away.

4.15.2 Remove the Tedlar wrap and clean the resin from regions where it is
undesirable. The outer surface of the resin should have a smooth finish.
Do not mar the finish while removing undesirable areas of resin. When

cleaning the copper leads, care must be taken to keep the contact area flat,
A4 18 T Recin Renair Proceduras:

e MPO - PF-1A
614 Gremar Road, Wazareth, Pennsylvania 18064 ETI Document 53156-603

WHOLE, I PART, WATHDUT WRITTEM A HONLIA ] FA FHLIE S VERZAT | COLS FTUA S G sn s
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Surface imperfections may be lightly buffed, down to the outermost layer
of glass insulation, if necessary, and then coated with a layer of Hysol
RE2039 epoxy resin and HD3561 hardener as follows:

AT T T Tt T T T X e
HD356]
o IVELA LALIW, Raiid LY ¥UIULIles LW R LD SLdidaifars | arof RS s
HD3561

o Pot life is 35 minutes.
B l1% 1%l W% BIE ST JILTRAERT BN A WAARFELL M-HIJ.I.F\-‘J-HH-I-H-"—j SIE AL WO SRS NMA L TEE S =g e

two hours at 70C.

i R i e — -

roughening the surface, and then f'lllmg the void with r;hopped S- -glass

-

JIRLAGRE DEERAS LELG 0 BN 3UE LILIALUE Y ORFeiBlintd ShLrts ¥ & LLALWL Wbl fiips Siawr o mersasy
lightly sand the resin to obtain a uniform surface. Then apply and cure a
layer of Hysol RE2039 epoxy resin and HD3561 hardener as described
above. Record location of areas an coil where voids were filled with this
procedure.

Before and after photos should be taken.
Repair process:

UG, A IGPLGSGHLELLY S LIVIL L L L Ls DI L% Gl Ll G0 WP LU LR AL AR BOL Wil AR A

around Tape QoW [0 tNe J11eCLSa BITH. 1 IS WD LEINSLST Sl us
1/32-inch (0.79 mm). The drill shall be marked 0.1007 (3.6 mm)
from the point so that the drilled hole will not exceed the thickness
of the ground insulation,

escap-e durmg the fill pm-:ess This process shall be performed one
turn at a time across the resin-poor region.

3. Hysal RE2039 / 1ID3561 resin shall be injected below the surface
via syringe to fill the void areas. 4. A vacuum pump may be
employed to assist the flow of the resin through the voids.

4, The resin cures in 24 hours at 77°F. After the resin has cured, the
ground insulation test (MPO paragraph 4,18.4) and the surge test

MPO — PF-1A

WATVT T 4 FAYFES FAA

S LA B LR TR P e 8 B TS 0 DGWAE SO
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4.16 Install Support Hardware
4.16.1 The lead support hardware shown in E-DC1468 should be installed as
shown in E-DC1447.

4,17  FElectrical Tests (turn to turn and hi-pot to foil)
4.17.1 Conductor Resistance

Measure the DC resistance of the coil. Record below,

LA 1L LT PEIALIES | e IVGDISL AL | LD § I FLILELI IRy aens s
AL°F spec: 6.01 ohms +/-
T e r 0
3%
. = S—— Far s Mt T e ‘r"?_,lf‘."l.:

Ohm-meter ETI#: _ |V & Calibration Due Date: '/ 27\
Operator Signature: 22— -~ 5¢ Date: {Ff"\ fjl 4

QA Sig:lﬂtﬂﬁ% Date: dfxf/’ £
*Temperature correction formula:

2545
Rx=2345-Tc
where:

Re = measured resistance of the conductor {milliohms)

Te = temperature of the coil when resistance measurement is made (°C)

¥ Pe

4.17.2Surge Test
Surge the coil at 3000 volts peak to stress the insulation. Ring test the coil with
the Sencore LC 103 at 5 volts peak. Print and attach the plotted results.

Coil D No. Rings
PF-1A-LOWER Q

Suigs Eqiiip, BETI#__ Q50 Calibration Due Date: > ﬂmﬁ"
Sencore ETI #: | <71 Calibration Due Date: f_‘—'/_.l"_ i@

AT S o Fof

. —— — - ot
MA Kirnatimeras Mnmw‘_ Nate: é./g//{)ﬁ‘
— = - - (, .

MPO - PE-1A
ETI Document 33156-603

WAHOLE | 1N AT W HCUL WEHL T TEN AU THHUHLIA | AN FHLUE SV SR RS LA PILLAREURH S



4.17.3 Ground Insulation Test

Tl e = _SEEE a 1 1 L RS | L] - A 1

9,000 volts DC between the coil and the ground plane. Held at 9,000 volts until
there is no change in resistance Tor at least one minute,

Insulation resistance [spec: > 1000 MQ]: 21 10¢ MQ

Lt memd TTT 4. i e 4 P | L, T o T |
I

e L L L T R e L e P LT R T T L e Y |
FAPPIY S VOIS LA DELWEETE LG GLALL S LIE BPUUEILL PPIELS, W IELL e JEamape
m e e mmmwi wmwwmm A £ AEES L g R AR M AR A W LSARAS[S N WAL WAL LEALTEE LW LML TELwma

2 microamperes.

Leakage current [spec: <2 pAl: £ L microamperes

Equipment ETI #: 3L Calibration Due Date: 7 lﬂl'ﬂ
Operator Signature: Bl =2 N Date: ?,{' 1 ,{gt_-.[
QA Signature: = 2 Date:

LR e wpEmss mATTAS AW SA T UL MWL A WIS

4.18.1 Check that all pressure and flow gauges have current calibrations.
4.18.2 Record water and coil temperatures. These temperatures must be within
10 °F (5.5 °C) of each other.
Water temperature 183 e

Coil temperature; g *"; °F

Calculated temperature difference: [spec: 10 °F] L, - °F

Equipment ETI #: 516 Calibration Due Date: “'.-'J 5

Operator Signature:  T=—— (O S~  Date: % If 4414

QA Signature: Cw Date: o=, 3///?"/
=FSH 7

4.19  Hydrostatic Pressure Test

e MPO -PF-1A
614 Gremar Road, Nazareth, Pennsy lvania | 8064 ETI Document 53156-603

WFRILE, W Ak, Y FU WD | SN AL FGHD L0 10K FHOM EWVSRS0R TESLA NODRPOIRATED.



Apply a test pressure of 350 psi to the coil. Maintain this pressure without any

LAl E LU Ol 1ITadE USLL LI WD LU Ll 3 F Ilrlll LICHD LWLl BulblERLAmE L0 LALRE RELA

|r:re;5urr: shall be ;e;pcrrtelﬂ, repaired and retested. The pressure gauge shall have

LR WLBIWELLY I B WALl REERSLL = fraas

Thanmnames reaneeen v i a1 TTT e [;F‘:::- r Malikration Tia Mata- '1';"2"":'5"

- - [ R T S . .

Pressure after ten minutes: 35S psi(within 2 psi accuracy)

Pressure difference: [spec: 0 psi]: G psi
Pass )< Fail Fs "f:
T P S S - v v Thmdns ! f] k! IIHF:F

QA Signature: W—— Date: cf'/g//"fc
R R 7 7

420 Water Flow Test
4.20.1 Again measure the water and coil temperatures.

Water temperature L oF
Coil temperature: 12,4 9F
Equipmﬂnt E-TI #: ,f:j Lti LE |:1: !'J_,"IE'I"l

Calibration Due Date: TE

4.20.2 Set inlet pressure to 430 psi and leave the outlet valve open. The flow rate
shall be no less than (.87 GPM

| ALY ] I EELIWL WY BL | LSLELEW L BT RARE | BN LAk R | TroamTwL A s e s mee——
X : i o . e e |

| Erlf- |

¥k [ - v AN | a1 [
TR _ X
Operator Signature: P US> L - Date: L Jr % 1" 14

QA Signature: ’W Date: é/ 9%‘:“
e rd /.-'

e MPO —PF-1A
14 Gremar Road, Mazareth, Pennsylvania | 8064 ETI Document 33136-603

WHOLE. [H 2881 WITHIUT WRITTEN ALUTHOSTATICON FROM TVEREDN TEELA INCUMPLRG IEL



26

4.21 Pack and Ship

[ Operation-019__| Prepare the Coil for Shipment |

4.21.1 A “Product Quality Certification and Shipping Release™ form must be
completed, signed, and submitted to Princeton’s Quality Assurance
Representative for approval prior to coil shipment. A copy of the
completed and approved form is to accompany gach shipment.

4.21.2 Place plastic caps over all coil fittings.

LS I ER—— -
T

« Coil name: Inner PF-1A Lower or Inner PF-1A Upper
s Coil completion date
e Coil weight in kilograms
4.21.4 Wrap the coil in minimum 0.005” thick polyethylene and crate the coil.
I IHUE LSS AL prasismse sasmssre moem = . , ‘_ T
4.21.5 The crate shall be wooden and built for moving on rollers, handling with
slings from overhead cranes and forklifts.
471 &Tha ~ail will rest in rubber lined cradles within the crate.
4.21.7 Two shock sensors sNAll DE HUUEL 1 UPPURIN Witk wa s =aemss = oo
shipment monitoring.
- o 1o ood lmnide tha srata hidden from

View.
4.21.9 Include the following information on the shipping crate
» Company name: Everson Tesla, Inc.

= Shipper
» Purchase order number
e Coil name: Inner PF -1A Lower or Inner PF-1A Upper
s (Coil weight in kilograms
P
&14 Gremar Road, Mazareth, Pennsylvania 18064 ETI Document 33156-603

e s e BTN EAEFAETARY TG EVEREDN TEALA INCORFORATED, T & SUSWTTED IN COKFEIEKCE A% To1 BE LGED BOLELY FOR THE FURPOES FOR
T e (o EM —DamLWTTRN MSCLOGED, O USED OTHERWISE, B

R | PART. PATHOUT WS TTEN SUTHORIZATION FRON. EVEHEUN | BBLA FLnruns .



Appendix 1
Signature Log

LR BRI~ R Ell L

A St iz, Alera b

AIgnAEIure

==V

LLERENF LR

NoseEeH  Segyiadan

LS54

[/ . . f/f
-4 T i — % f 1 a N A
(I A 50 | s o e | -l
[P R B e T A
—F =
/!

R AR A RLERL LRASLURL, L TELEA WLhdy 4 Al I3 F 3 T CLLLAS LT

MIFL— =14

A A AR A R R
THIS DOCURAENT CORTAINS INFORMATION PROPRIETAAY TO EWEREDN TESLA MODRPORATED. 1T @ SUBRITTED M CONFIDENCE AND £ TO BE USED BOLUELY FOR THE FLIRPDIE FOR
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Appendix 2
Conductor Inspection Log
Conductor Conductor Conductor Bag
Identification Inspection and Ship Date
) SIS, " o T J—

gﬁ% FL'L::.]L Q'I
L

Appendix 3
Primer Application Log

T B R & s ssmmas e prwcs wmwars o ar mmA g ———

Identification
Number
e ¥ e "".,--""..-H"? 1= .Ilr_l.j:'_.a'
[ ; Py | I i

VIrw s — ri=-1rma
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Appendix 5

Ingnlatinn Renair T .o

Location Description Op. Init. | Date

VLA = Tr=1%

TECE R RALLIAL DRGSRy L TRREAH R hLiy L S IEAT B T AR e T Ar a4 dr W EmsELTEAT Fw osT T T W



P&J SURGE TESTING RECORD
wo# 5%

COIL & TF~ IA-VYPEE

VOLTAGE vt N
Sl(}_.;ﬁATURE T D A gz

M0
BEél};E /AFTER VPI (CIRCLE ONE)

A 2l L, - R RN BT R TR A ]

I_

Coupling

Bl Lirvit

Off
40rdHz

Yolts iy
.

Probe
14

woltage

Inwert

Off

CH2 200% b S00us CHT 7 Ta0m

A-tlay-14 03:.335 <10Hz

s
T=)

=
NE



P&J SURGE TESTING RECORD

woz S1%4
.CDLL# Pr-1p - wrpeR

VOLTAGE_YWU v
SIGNATURE A m:_) Mo @fﬁj 14
BEFORE JA@E{ VPI (CIRCLE ONE)

L Is pri Rl bR LI B TR

AT

CHY 2004 b 00 us
A=Jun-14 ninsd

T et =T

Coupling
oC

B Linnit
Off
q0kdHz

Vel ST
o
Frobe
1
Woltage

Invert

Off

CH1 7 72.0mb
<10Hz
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