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Revision Record

Description of Change

Clause 213b - Removed statement about only applying to CSI, not CAl; SDR slide - added note to be sure to check for most
current rev on website, and also underscoring that emails do not constitute GA approval; front cover - added URL for Supplier
Quality Guide on GA website; 277 - added note regarding banned hexavalent chromium.

Emphasized new data submittal process in the example of a PO, added slides for CVN79 (clauses 213e & 213f), explained
difference between clauses 280 and 280a, added placeholder for Clause 220, added 2 slides for Counterfeit Parts Prevention,
with many other refinements throughout the Guide (affecting 220, 221, 255, 259, 275 & 277).

Clause 221 - added additional language regarding SDR submittal requirements, added slide for clause 215¢, removed clause 220
and any references to it in other slides, modified clause 218 to reflect requirements for changes in government contract number,
added language to 213b to clarify approval prior to start of MFG, corrected FAI data delivery instructions. Replaced clause
contents as needed with newer language.

Added slides for clauses 203, 218a and 273, greatly expounded on welding clause 275, added reference to MIC Mark Package
Summary Form, and made multiple modifications to reflect Revision P of the GA-EMS Standard Quality Clauses.

Added slides for Clause 213c Mic Mark Preparation, modified slides for 213d and 213e [c] to ensure correct sample sizes, modified
slides for welding clause 273 and 275, added new PT, MT & UT Technique Sheet slides for 280/280a, added language regarding
making changes to GA approved documents

Removed contradictory language from Clause 280/280a slides

Changed several slide screenshots to match current Rev T clauses. Added new slide to show GA.com QA website changes and
additions of supplier tools and forms. Removed reference to clause 280a which was deleted. Welding slides were modified.

Added slide for Clause 204 Sub-tier Supplier Requirements and 214a/215a Source Inspection/Hold Points & GSI, changed several
slide screenshots for Clauses 221, 259 & 280 to match changes to current Rev U clauses.

Added new supplier quality contacts to cover page. Added 4 new clauses to list of all clauses. Added new guideline to clause
203 for facility move notification to GA. Changed several screenshots for documentation submittal instructions and clauses 203,
221, 255, 256, 259 and 303 to match Rev V clauses.
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Purpose

Purpose of the GA-EMS Supplier Quality Guide:
1. Communicate GA-EMS’ expectations to our suppliers.
2. Enhance suppliers’ understanding of the GA-EMS “Quality Clauses”.

3. Prevent quality rejections by sharing past lessons learned.

The Supplier Quality Guide is a living document that will be continually
developed with input from our valuable suppliers.
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Flow-down of GA-EMS Requirements

Flow-down of GA-EMS quality requirements :

1. GA-EMS specifies quality requirements by placing standard
“Quality Clauses” in the Purchase Order.

2. ltisimperative that the supplier perform a robust contract review
process for flowing down customer requirements (these Quality
Clauses) throughout the supplier’s operations.
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Flow-down of GA-EMS Requirements(confinued)

Page 1 0f 2
T . I EM P PURCHASE ORDER NUMBER
yp|Cq A - ox.csusmnrmmcs 5500020191

Order Type - Firm Fixed Price (FFP)

Date Approved " 10/20/2015

Taial RO Value?14.06 USD Bﬁe?ﬂefeﬂ%?%ent&'ﬁ Purcréasse

B bt e ond
SUPPLIER: 105858 SHIP TO ADDRESS: Eé’aL@E?u%PﬁﬁnEaﬁ%mce o
FIELD CORPORATION '
GENERAL ATOMICS GENERAL ATOMICS

1520 ALBERT AVE EMS - RANCHO BERNARDO ATTN: ACCOUNTS PAYABLE
LOS ANGELES CA 91010-2925 16969 MESAMINT STREET P 0. BOX 85608
USA SAN DIEGO CA 92127-2407 SAN DIEGO, CA 92186-5608

Aftn: ERIC CARTMAN Ph: 555-000-1234 USA

FAX: 555-888-4321
CAGE Code: 98765

OR
E-MAIL INVOICE TO: CORPAP@GA.COM

SHIP VIA: Not Applicable

SUPPLIER'S MFG SITE: RESALE NO.: SR FH25-754887
; PAYMENT TERMS:
SAME AS ABOVE within 30 days Due net

Link to detailed Quality
Clause descriptions is

HEADER TEXT.
. THE PROVISIONS OF GENERAL ATOMICS' FORM 1603, REV. 05/12 ENTITLED "TERMS AND CONDITIONS FOR COMMERCIAL ORDERS
prOVI d ed on every PO cover (SUPPLIES AND SERVICES)" AND GA FORM 1603 ADDENDUM B REV. 07/15 ENTITLED "ADDITIONAL TERMS AND CONDITIONS FOR
COMMERCIAL ITEMS PURCHASED UNDER GOVERNMENT CONTRACTS" APPLY TO THIS ORDER. THESE TERMS AND CONDITIONS MAY BE
A t VIEWED IN PDF FORMAT AT GENERAL ATOMICS' WEBSITE: HTTP:/WW\W.GA.COM/TERMS-CONDITIONS OR YOU MAY OBTAIN A COPY BY
sneer. CONTACTING THE PURCHASING REPRESENTATIVE.

QUALITY REQUIREMENTS ARE SPECIFIED AT THE INDIVIDUAL LINE ITEMS BELOW. WHERE 'CODES' ARE USED BELOW, SEE THE
"STANDARD QUALITY CLAUSES, EMS" VIEWABLE IN PDF FORMAT AT GENERAL ATOMICS WEBSITE:
http:/fwww ga.com/quality-assurance| FOR FULL EXPLANATIONS OF REQUIREMENTS

IMPORTANT: WHEN PROVIDING ANY REQUIRED DATA DELIVERABLES TO GA-EMS, FOLLOW THE "DATA SUBMITTAL INSTRUCTIONS"
PROVIDED IN THE STANDARD QUALITY CLAUSES (DOCUMENT 09492L.00008).

4+ ceweras aromics

This document is for General Atomics' internal use only.
For the latest information regarding this purchase order, please check the SAP system using
transaction code ME23N.

(CONTINUED NEXT PAGE)

http://www.ga.com/qudlity-assurance
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http://www.ga.com/quality-assurance

Flow-down of GA-EMS Requirements(confinued)

1. The GA Procurement Website > cemEraL aTomics EE .

http://www.ga.com/qudlity-assurance

¥ Home ¥ About ¥ Products & Technology # Procurement ¥ News & Media eers ¥ Contact # Visitor Information

2. Start at http://www.ga.com.

ozo GENERAL ATOMICS
AND AFFILIATED COMPANES

3. select “Procuremeni". Home About  » Products & Technology ~ » Procurement > News &Media  » Careers » Contact ¥ Visitor Information

‘\

Terms and Conditions

4. SeleCf “QUGm'y ASSUI'CI nce" . Certifications and Forms
——

Quality Assurance
Small Business Program
Supplier Registration i And

GA-ASI Suppliers

[} Supplier Code of
Conduct

[/} 2017 Year End
Supplier Memo

See next page for Quality Assurance >>>>>>>>>>>>
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http://www.ga.com/quality-assurance

Flow-down of GA-EMS Requirements(confinued)

GENERAL ATOMICS
AND AFFILIATED COMPANIES

About c Technology ¥ Procurement e : Contact f r Information
10 GA'EMS QUQ'“Y CIGUSQS, SDR Quality Assurance
fOI'm, SUpplier QUG'“Y GUide Terms and Conditions « Standard Quality Clauses, EMS

« Standard Quality Clauses, Nuclear
« Supplier Quality Guide

2. Supplier Tools (New!) TSRS e

Small Business Program Supplier Template_ASME Section X WPS Essential Variable Checklist

Supplier Template_Checklist WPQR_D1.1

Supplier Template_Checklist_ WPQR_D1.2

Supplier Template_Checklist WPQR_D1.3

Supplier Template_Checklist_ WPQR_D1.6

Supplier Template_Checklist_WPQR_D9.1

Supplier Template_Checklist WPQR_MNAVSEA Tech Pub 248

Supplier Template_Rev A_AWS D1.1 Prequalified WPS Essential Variable Checklist
Supplier Template_Rev A_AWS D1.1 WPS Essential Variable Checklist

Supplier Template_Rev A_AWS D1.2 WPS Essential Variable Checklist

Supplier Template_Rev A_AWS D1.3 WPS Essential Variable Checklist

Supplier Template_Rev A_AWS D1.6 Prequalified WPS Essential Variable Checklist
Supplier Template_Rev A_AWS D1.6 WPS Essential Variable Checklist

Supplier Template_Rev A_AWS D9.1 WPS Essential Variable Checklist

o
Please take the time to read
o
theses Impo”q nt Supplier Template_Rev A_NAVSEA Tech Pub 248 WPS Essential Variable Checklist
o Process & Operations Sheets/Inspection Methods Sheets
announcements » REF-0159_Process-Op and Inspection Method Sheet Checklist_3-2-16

« Forms
o MIC Mark Package Summary (EMS-0282)
o Document Reuse and Duplication Request Form (EMS-0364)

5. IMPORTANT! PIeCISe read \ o Welder Summary Form (EMS-0365)

Certifications and Forms

Supplier Registration

3. Supplier Forms (New!)

GA-AS| Suppliers

4. GA-EMS has added a new
supplier bulletin section.

o Supplier Disposition Reguest (SDR)
« Supplier Quality Bulletins

o Issued January 6, 2017

o Issued July 3, 2017

Important: Do not make changes to GA approved procedures or other documents without re-approval by GA.
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Flow-down of GA-EMS Requirements(confinued)

Typical GA-EMS PO

Page 4 of 14

oxo CENERAL ATOMICS PURCHASE ORDER NUMBER
9700035522

Order Type - Firm Fixed Price (FEP)
Date Approved09/30/2017
Total POy \alue:-'85,330.00 USD

150  WIDGET, FRONT, SIDE 09/29/2017 800 EA

Tax Status: A/P Use Tax, exempt
MATERIAL: CUSTOM 465 PER AMS 5936, PLUS PRECIPITATION HARDEN TO H1000
(1000°F+10°F) FOR 4 HOURS + 0.3 / -0.0 HOURS IN ACCORDANCE WITH THE HEAT
TREATING CONTROL REQUIREMENTS SPECIFIED IN AMS 2759/3.

58000D 1590000, WIDGET, FRONT SIDE; REV E

The items on this order have Critical Application ltem (CAl)
characteristics that require 100% inspection.

The following QA Clauses per GA-EMS 09492100008 apply to this PO
See Q U O | ITy C | O Uses (201a-QA ngm),(QOB—Slegontracting),(20478ubl|er Sup‘[j)‘ﬁgr)‘

1 H 1 212-Access) (213-CSI/CAI) (218a-FAl), (22{1-SDR),(259-Matl Certs
associated with each Line ,((277—Passiv33t(e),(280—NDE)R(qmnt), 7 M )
H’em in 'I'he PO (214a-Source Insp Hold Points),(217-QA Work Relsase)

-GA to witness NDE inspections per Note 7- M101

-The following items require 100% inspection and documentation:
-(C101)Material/Hardness

-(M101)Penetrant Inspection

NOTE: As part of EMS GPD Go Live 09/29/2017, PO 4700033022 Line item 00030 has been converted
to line item 00150

|n COSGS Of Hcssemb“esﬂ Only open balance line items and delivery quantities are converted.
Clauses are delineated by
Part Number.

<}s ceneraL aromics

This document is for General Atomics' internal use only.
For the latest information regarding this purchase order, please check the SAP system using
transaction code ME23N.

(CONTINUED NEXT PAGE)
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Transmitting Quality Deliverables to GA-EMS

Page 1 of 2
PURCHASE ORDER NUMBER e
+{> ceENERAL ATOMICS 5500020191
Order Type - Firm Fixed Price (FFP)
Date Approved: 10/20/2015
Tatal RO Valugl 14.06 USD { es[e,J(efeg%rrn%<=h j IF‘uthé%
* New GA-EMS Policy * e e iy s
ew - o ,Cy SUPPLIER. 105656 SHIP TO ADDRESS EIILL TO APDRE?S: )
lease submit original invoice to:
1520 ALBERTAVE SENERALRTOMIES, oo
Send all certs, procedures and other LOS ANGELES CA 81010-2625 16969 MESAMINT STREET PO BOX 85608\ OLE
. ! K USA 8@2 DIEGO CA 92127-2407 SAN DIEGO, CA 92186-5608
data deliverables directly to Afin ERIC CARTMAN Ph 555-996-1234 E-MAIL INVOICE TO: CORPAP@GA COM
Configuration Data Management CAGE Code: 98765
(CDM), as described in the EMS SHIP VA Not Applicanie
S’fondord Quality Clauses (see next e R
Sl |d e) . SAME AS ABOVE W\thiﬁ 30 days Due net

HEADER TEXT.

i THE PROVISIONS OF GENERAL ATOMICS' FORM 1603, REV. 05/12 ENTITLED "TERMS AND CONDITIONS FOR COMMERCIAL ORDERS
Do nof send any data deliverables fo S SR ARGl R At e D BB, ERe RSO S e
’rhe GA-EMS Buyer, Q E, Man UfClCTU 1l I’]g VIEWED IN PDF FORMAT AT GENERAL ATOMICS' WEBSITE. HTTP./WWW.GA.COM/TERMS-CONDITIONS OR YOU MAY OBTAIN A COPY BY

CONTACTING THE PURCHASING REPRESENTATIVE.

Engineer or anyone else at GA-EMS

QUALITY REQUIREMENTS ARE SPECIFIED AT THE INDIVIDUAL LINE ITEMS BELOW. WHERE 'CODES' ARE USED BELOW, SEE THE

i "STANDARD QUALITY CLAUSES, EMS" VIEWABLE IN PDF FORMAT AT GENERAL ATOMICS WEBSITE"
OTher Tho n dlreCﬂy To C DM : The only http://iwww_ga.com/quality-assurance FOR FULL EXPLANATIONS OF REQUIREMENTS
eXCepflon is for Su P pller DISpOSlTlon IMPORTANT: WHEN PROVIDING ANY REQUIRED DATA DELIVERABLES TO GA-EMS, FOLLOW THE "DATA SUBMITTAL INSTRUCTIONS"

PROVIDED IN THE STANDARD QUALITY CLAUSES (DOCUMENT 094921L.00008).

Requests (SDR) - see slide 31.

o= GenerAL ATOMICS

This document is for General Atomics' internal use only.
For the latest information regarding this purchase order, please check the SAP system using
transaction code ME23N.

(CONTINUED NEXT PAGE)
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Transmitting Quality Deliverables to GA-EMS (confinued)

Quality Data is to be fransmitted to
GA-EMS per the "DATA SUBMITTAL
INSTRUCTIONS" provided in the front
of the EMS Standard Quality Clauses
document (09492L00008).

IMPORTANT: Once a document has been
approved by GA-EMS, Suppliers are not to
make any changes to GA approved
procedures or other documents without re-
submittal and re-approval by GA-EMS.
Changes cannot be implemented at supplier
until subsequent revision has been officially
approved by GA-EMS.

DOCUMENTATION SUBMITTAL INSTRUCTIONS

The supplier shall submit their data item deliverables, as outlined in the PO, to the GA-EMS
Configuration and Data Management (CDM) organization. This may be accomplished through
one of the two following methods:

1) ProjectLink system: The GA-EMS product lifecycle management (PLM) system. In the
event that access to the PLM ProjectLink system has not been established, the supplier
shall submit all data item deliverables to CDM through method 2 below :

2) Secure File Transfer Protocol (SFTP): Data item deliverables shall be securely
sent/received using GA-EMS SFTP “Dropbox.” Contact CDM at ems_cm@ga.com to
request an SFTP account. Be sure that all e-mail correspondence with CDM includes the
supplier contact information, PO number, or statement of work (SOW) number, and the
GA-EMS Subcontracts Administrator's (SCA's)/Buyer's full name.

All electronic data items shall be compatible, at a minimum, with Microsoft (M3) Office 2007 for
reports, presentations, and spreadsheets and Microsoft Project 2010 for all schedule types
unless otherwise stated. Electronic drawings shall be readable with Adobe Acrobat Reader 9.0
unless otherwise stated. All data items, whether hard copy or electronic, shall not contain
proprietary or restrictive markings.

The supplier shall provide all applicable passwords to unlock and/or unprotect documents.

If documents requiring GA-EMS approval are rejected by GA-EMS, the supplier shall resubmit
their reworked documents by the same method as described above.

NOTES:

1) All data deliverables must have been submitted to GA-EMS by the time the product is
received by GA-EMS.

2} Distnibutors of available commercial off-the-shelf (COTS) parts have the choice of providing
the required documentation by the above methods or physically with the shipment.

3) Suppliers may request that a PLM ProjectLink account be established by contacting their
GA-EMS SCA.

4) Document Reuse: If a supplier has previously produced a part, it may be permissible to
reuse certain documentation that was approved by GA-EMS from the previous PO in
subsequent POs. Form EMS-0364 must be used to request GA-EMS approval for data
reuse, and can be obtained from the GA-EMS Procurement website at the following link:
http:/iwww.ga.com/quality-assurance. The shaded Quality Clauses in Table 3 represent
candidates for possible document reuse.

ELECTROMAGNETICS
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Transmitting Quality Documentation to GA-EMS (continued)

Data deliverables associated with the red Quality Clauses are submitted to GA by the normal means — to
GA's Configuration and Data Management (CDM) department, as described in the previous slide.

QUALITY PROGRAM
(200) General Quality Requirements

201a) Quality Management System (Q9001) (Certification or Compliance Required)

(
(202a) Quality Inspection System

(203) Subcontracting

(204) Sub-Tier Supplier Requirements

(205) Quality Management System per ASME Boiler & Pressure Vessel Code
(207) Quality Plan

(208) Software Quality Assurance Plan

(209) Software Quality Management System

(210) Control of Test Software

(210a) Control of Test Software

(211) Project Kickoff Meeting

SOURCE EVALUATION/INSPECTION

(212) Right of Access

(212a) Right of Access

(213) Critical Safety Items/Critical Application ltems

(213a Cntical Safety ltems - Process and Operation Sheets
(213b) Critical Safety ltems - Inspection Method Sheets

(213c) Critical Safety ltems - Material Identification Code Mark
(213d) Critical Safety Items - Inspection for CAls Including CSls
(213e) Critical Safety Items/Critical Application ltems

(214) Source Inspection/Hold Points (5-day notice)

(214a) Source Inspection/Hold Points (7-day notice)

(215) Government Source Inspection (5-day notice)

(215a) Government Source Inspection (with DD Form 250)
(215b) Government Source Inspection (7-day Notice)

(215¢) Government Notification Points (7-day Notice, Non-CSI/CAl)
(216a) Release to Manufacture

(217) Work Release Prior to Shipment

(217a) Work Release Prior to Shipment (GSI)

(218) First Article Inspection — First Lot Produced

(218a) First Article Inspection

(218b) First Article Inspection with Functional Testing (NAVSUP)
(219) NAVAIR Source Inspection (5-day Notice)

(219a) NAVAIR Source Inspection (7-day Notice)

CONTROL OF PRODUCT CONFIGURATION
(221) Control of Nonconforming/Madified ltems

CONTROL OF MONITORING, MEASURING, AND TEST EQUIPMENT
(230) Certificate of Calibration

(231) Calibration of ltems

(232) Reporting Out-of-Tolerance ltems

PACKAGING, STORAGE, AND HANDLING
(242) Packaging and Shipping Requirements

DOCUMENTATION

(247) Repairables — Test & Evaluation

(248) Specialty Metals

(249) Country of Ongin — Defense Contracts
(249a) Country of Origin — Gulftronics Contracts
(250) Stress Relief Procedures

(251) Environmental Stress Screening Procedures

(2564) Supplier Data List and Transmittals

(25b) Certificate of Conformance

(256) Test Reports

(256a) Test Reports

(257) Test Plan/Procedure

(258) Pressure/Leak Test Results

(258a) ASME Pressure/Leak Test Results

(259) Material Certifications—Chemical and Physical Properties
(259b) Certification of Titanium Material

(261) Inspection and Test Instructions

(262) Period of Useful Life

(263) Limited Shelf Life/Rubber Parts

(266) Control of Limited Shelf Life Materials

(268) Quality Assurance Data Package Requirements
(270) Records Retention

(272) ASME Boiler and Pressure Vessel Code Requirements
(273) AWS Welding Requirements

(275) Welding/Brazing Requirements for Procedures and Repairs
(277) Special Process Certifications

(278) Radiographic Inspection Submittals

(280) Nondestructive Examination Requirements

(280b) Nondestructive Examination Requirements

(284) Hydrostatic Testing Requirements

(286) As-Built Configuration List

(287) Foreign Object Damage

(288) Part Identification (Revision + Change Notice)

(289) Item Unique Identification (NAVSUP)

ELECTRONIC PRODUCTS

(293) Cable and Wire Hamess Assembly Workmanship - IPC/WHMA-A-620 Class 3
(293a) Fiber Optic Cable and Hybrid Wire Harmess Workmanship

(294) Radiographic Submittal-Electronic Components

(295) Printed Wiring Boards

(295a) Printed Wiring Boards (Class 3)

(296) Electronic Assembly and Solder Workmanship—IPC-A-610

(296a) Electronic Assembly and Solder Workmanship—IPC-A-610 (Class 3)

(297) Electrostatic Discharge Sensitive Devices

(298) Solder Workmanship—IPC J-STD-001; Class 2

(299) Solder Workmanship—IPC J-STD-001; Class 3

(300) Qualified Products List

(301) Counterfeit Parts Prevention

(
(

302) Counterfeit Parts Prevention (Subassemblies) Back
e ([ Back ]

Counterfeit Parts Prevention (Components)
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Clause 203 Subcontracting/Facility Relocation

Supplier Guidelines
If the supplier wishes to subcontfract the GA job to another supplier or
sister facility, the Supplier must notify and gain approval GA-EMS using
the SDR form (EMS-0196). Email correspondence with GA employees will
noft suffice as approval without a formal SDR form submitted.

If the GA supplier wishes to relocate it's facility, they must notify GA-EMS
in writing at least 30 days prior to the planned relocation (use of the EMS-
0196 SDR form is not required).

If there's any doubt, regarding what is an acceptable percentage of
work that the supplier wishes subcontract out, submit an SDR.

Note: GA does not need to be nofified when supplier orders
commercial supplies such as: raw material, hardware, fasteners and
outside services such as: coatings, plating, cleaning, painting, heat treat,
water jet and NDE services.

As arule, suppliers should not subcontract services that they are
capable of performing themselves.

Below are some examples of subcontracting in which the supplier must
notify GA:

L] The supplieris a machine shop but wishes to subcontract all or a
large portion of the machining that they are capable of
performing, to another local shop due to capacity issues.

. The supplier is a weld fabrication shop and wishes to subcontract
all or a large portion of the welding to another welding shop.

. The supplier is a weld fabrication shop, but has limited or no
machining capabilities and wishes to subcontract most of or all of
the rough and/or final machining.

] The supplier is a plating shop and wishes to subcontract to another
shop due to capacity issues.

- The supplieris a PC Board Assembly (PCBA) Manufacturing shop
and wishes fo subconfract to another local PCBA shop.

L] The supplier has another facility, division, affiliate or subsidiary in
same or different state or another country (i.e. Mexico or Canadal)
and wishes to send work to that sister facility.

(203) Subcontracting/Facility Relocation

The supplier shall not subcontract the manufacture, design or services, or relocate their facility
without GA-EMS prior written approval. The only exceptions are processes outside the
contracted manufacturers’ capabilities, such as Non-Destructive Evaluation (NDE) or other
special processes. Notification of intent to relocate the supplier's facility must be provided to
GA-EMS at least 30 days prior to the planned relocation.

This limitation does not apply to the supplier's purchase of standard commercial supplies or raw
material.

The SDR process described in Quality Clause 221 is used to obtain GA-EMS approvals.

GENERAL ATOMICS

ELECTROMAGNETICS




Clause 204 Sub-tier Supplier Requirements

» The supplier must flow-down all GA-EMS _ _ _
Quality Clause requirements as specified in ~ (204) Sub-Tier Supplier Requirements

the PO to sub fier suppliers, as applicable, The supplier shall establish in its sub-tier supplier purchase order (PO) requirements necessary
either through their Terms & Conditions, by to ensure that each item delivered has been controlled, manufactured, tested and inspected in
’rronsmi’r’ring the GA-EMS Standard Quoli’ry compliance with the requirements of the GA-EMS PO. Examples of PO requirements include
Clauses (or the suppliers qucmy clouses) drawing revisions and ECNs. A copy (with redacted pricing) of each sub-tier PO shall be

directly as-written, or through the supplier’s

available for review by GA-EMS upon request.

specific PO verbiage.

» The following provides guidance as to which Quality Clauses must be flow-down in POs to sub-tier suppliers.

All Sub-tier POs:

201a or 202a Quality Management/Inspection System — for all non-COTS POs
203 Subcontracting

212 Right of Access

221 Control of Nonconforming /Modified Items

As Necessary (partial list/examples only):

204 Sub-tier Supplier Requirements — when the sub-tier supplier is outsourcing a portion of their work
214a/215b Source Inspection —when a GA or Government inspection is planned at the sub tier supplier’s
site

218a First Article Inspection — if the sub tier supplier is performing a first article inspection

255 Certificate of Conformance — when required for a subcomponent part

256 Test Reports — if the specified testing is performed by the sub tier supplier

259 Material Certifications — when specified for raw material

280 Nondestructive Evaluation Requirements — when the sub-tier supplier is responsible for conducting

NDEs
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213a - Critical Safety ltems (CSI)

Process and Operation Sheets (POS)

Manufacturing of CSI/CAl hardware shall not (213a) Critical Safety ltems - Process and Operation Sheets
commence until GA-EMS has provided ______» IMPORTANT: This clause requires one or more documents that must be approved by GA-EMS
formal approval of Process Operation Sheets. prior to the commencement of manufacturing. Once a document has been

approved by GA-EMS, Suppliers are not to make any changes to GA-EMS
approved procefures or other documents without re-submittal and re-approval by
Typical Approval Sequence GA-EMS. Changes cannot be implemented at supplier until subsequent revision

for Clause 213a and 213b has been officially approved by GA-EMS.

The supplier and its sub-tier suppliers shall submit process and operation sheets to GA-EMS for
approval within thirty (30) calendar days after issuance of the purchase order (PQ). The process
and operation sheets shall identify a detailed step-by-step account of the procedures necessary,

2. Once GA-EMS review team deems in the proper sequence, to manufacture the Critical Safety [tem (CSl). The process and
submittal acc ep’r able. then GA must operation sheets must indicate operation number, description, tolerance (specification), location,
submit and goin Oppl’OVCﬂ from its’ and sub-tier suppliers, etc_, necessary to control manufacturing operations.

customer. After GA-EMS has granted approval of the process and operation sheets, the supplier shall
. complete the process and operation sheets and have them stamped or signed off by an
3. Once GA-EMS receives custfomer in-process operator and/or inspector. Process and operation sheets may also include the
approval, the GA supplier will be formally inspection method sheets noted in Quality Clause 213b, and must be provided to GA-EMS upon
notified. completion.

1. GA-EMS receives documents from supplier———»
and its sub-tier suppliers (if applicable).

4. Once the GA-EMS supplier receives

itt l, facturi th
writien dpproval, manuracturing can then IMPORTANT: Once the POS has been approved by GA-

proceed. EMS, Suppliers are not to make any changes to this
document without re-submittal and re-approval by GA-
For assemblies with multiple components, a EMS. Changes cannot be implemented at supplier until
table of contents should be included in order subsequent revision has been officially approved by GA-
to organize Process and Operations Sheets EMS.

for individual components.
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213a - Critical Safety ltems (CSI)

Process and Operation Sheets (continued

» Be sure to include “Inspection Hold Points”
as separate process steps in the Process
and Operations Sheets, as specified in the

o+ cenERAL ATOMICS

PURCHASE ORDER NUMBER Page 2 of 2
8700012345
LU
Order Type - Firm Fixed Price (FFP)

Date Approved : 10/21/2016
Total PO Value :

PO.

Example Traveler

D222 FINISHING 1.0000

CONTACT QUALITY PLANNER - THIS IS A MANDATORY GA, NAVAIR AND/OR DCMA HOLD POINT. GA, NAVAIR AND/OR
DCMA ARE TO WITNESS AND SIGN-OFF THIS OPERATION. GA, NAVAIR AND/OR DCMA SIGNATURE REQUIRED TO
CONTINUE TO NEXT OPERATION.

PART NUMBER

RECORD MIC MARK NUMBER HERE

LINE  DESCRIPTION CUSTOMER DUE DATE QTy UM UNIT TOTAL
ITEM CONTRACT NO. PRICE
10 WIDGET, WHEEL AXLE 01/08/2018 16.00 EA

Tax Status: A/P Use Tax, exempt

;I'he items on this order contain Critical Safety ltem characteristics that require 100%
nspection.

The following QA Clauses per GA-EMS 084821 00008 apply to this PO:
201a-QA Pgm),(203-Subcontracting),(204-Subtier Supplier),(212-Access),
(213-CSI/CAI),(218-FAI),(221-SDR),(259-Matl Certs),(277-Finish per Note 5).

(214a-Source Insp Hold Points),(217-QA Work Release)
-The following require 100% inspection and documentation
)

«(C1

In addition to the above, the following QA Clauses apply per contract
#B00019-55-C-0099, DD1232:

(213¢-MIC Mark),(213e-CSI/CAI), (215b-GSI)
5620AS000321-01 REV: D

MIC MARK NUMBER FOR PART MARKING WILL BE PROVIDED BY THE ABC PROJECT TEAM DEDICATED TO GA
PROJECTS ONCE APPROVED BY GA/DCMA - SEE ABC Quality FOR DIRECTICN.

INSTRUCTIONS:
METAL STAMP THE MIC MARK IN AREA CALLED QOUT BY FLAG NOTE 12, SHEET 11, ZONE E4
- Perdrawing Flag Note 11
- In accordance with MIL-STD-130, and in the area called out on the drawing.
- Using a METAL STAMP, MARK part as per the attached Label USING 3/16 (_1875)
LETTER HEIGHT.
- Make sure the marking is DEEP. The marking needs to STAY LEGIBLE THROUGH BLAST!

IMPORTANT TO FOLLOW THE EXACT STRUCTURE AS SHOWN ON THE LABEL PROVIDED.

NOTE: The MIC Marking will be verified by GA/DCMA

THIS IS AMANDATORY GA, NAVAIR AND/OR DCMA HOLD PQOINT. GA, NAVAIR AND/OR DCMA ARE TO WITNESS AND
BIGN-OFF THIS OPERATION. GA, NAVAIR AND/OR DCMA SIGNATURE REQUIRED TO CONTINUE TO NEXT
OPERATION.

GA DATE:

NAVAIR AND/OR DCMA. DATE.

Total Amount without Tax:
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213b - Critical Safety ltems (CSI)

Inspection Method Sheets (IMS)

(213b) Critical Safety Items - Inspection Method Sheets

Monufoc’ruring of CSI/CAIl hardware ShOlMOT/Jw: This clause requires one or more documents that must be approved by GA-EMS
commence until GA-EMS has provided prior to the commencement of manufacturing. Once a document has been
formal opprovol Inspecﬂon Method Sheefs. approved by GA-EMS, Suppliers are not to make any changes to GA-EMS
approved procedures or other documents without re-submittal and re-approval by
= CSI characteristics are ’rypicolly labeled GA-EMS. Changes cannot be implemented at supplier until subsequent revision
“C1,C2", etc.or“C101, C102, etc.” for has been officially approved by GA-EMS.

Critical characteristics and “M1, M2", efc.
or “M101, M102", etc., for Major

The supplier and its sub-tier suppliers shall submit inspection method sheets for approval by
GA-EMS within thirty (30) calendar days after issuance of the purchase ord%(PO). The

characteristics. Note however that all inspection method sheets shall identify the Critigal Safety [tem (CSI) characteristics (including
features (including Minor Characteristics) minors) l%be inspected, special instructions, it&fn, drawindzone, acceptabilitylimits, inspection
must be included in the Inspection Method toallng!mettﬁ:i and frequélcy The complel ted inspection method sheets shall have the actual
Sheet. inspection results recorded with inspector's'stamp or signature and date¥ Inspection method

sheets may be included as an integral part of the process and operation sheets noted in Quality

= All elements (A thru J) of the QUO“TV Clause 213a, and must be provided to GA-EMS upon completion.

Clause must be reflected in the Inspection Inspection Plan Template# 006415 Rev E
Sheet Job #: 38957-0000 Serial £:6900012345-0008 Tech Contact: WENDY TESTABURGER Quantity:  1.0000
‘ Traveler Part #: 56000D7894321 MAJOR Q.A. Review: KYLE BROFLOVSKI Q.A. Date: 10/22/2013

= All features (Critical, Major, Minor) are to T il oaitil

. . THIS INSPECTION REPORT ONLY CONTAINS CSI DIMENSIONS TO BE SUBMITTED TO GENERAL ATOMICS FOR REVIEW. ALL ITEMS HAVE
be listed. See QUO'ITY Clause 213d for BEEN TRANSFERRED FROM THEIR ORIGINAL INSPECTION REPORT. i

Sompllng frequenCY' C Characteristic Accountability A D G Inspection/Test ResultsF Pxi'oduct Acceptance
* Once GA provides formal approval, then D"c heiiespey 355 '{3:1 ] - H mc';;;:r ] ] | ]|
the supplier shall use these Inspection - WARRLE ROBE 0413
s1e 392 M106 [8H9 C-3 INTRIMIC
Method Sheets to record results of Critical, B THRU TNSERT ONLY 5017 @ }0/ |
Major and Minor characteristics. SR | l/ood, e )
= o3| 003 mose |G | ojayfy
IMPORTANT: Once the IMS has been approved by e e B . s
GA-EMS, Suppliers are not to make any changes to S . /0] | A*- 3/%%_"2 B loby/s
this document without re-submittal and re-approval 36 |2 xt .750%.010 IN e TRRERD GAUG @ |
by GA-EMS. Changes cannot be implemented at - —_— boje| 2 v. 1O e 10f24)13
supplier until subsequent revision has been officially PRI TACO Jflax o0s O (i) 1] 24 /13
approved by GA-EMS. - :

% A%
@ @7 ()
10/28/13 ﬁ’ Back

0
A 2
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— CSl Inspection Method Sheets (confinued)

)ax @2.5000" 3999 THRy

[ @ . 010@ [66 [a]c]
=

26 @420

\/

Major (or Critical) designators apply
to all their associated features.

ABC TOOLCOMPANY

Job #: 41988-0000 Serial #:7800012345-0438
Traveler Part #: 5300002630323 MAJORS REV D
Customer Drawing #: 53000D2630323

Inspection Plan
Tech Contact: STAN MARSH
Q.A. Review: KENNY MCCORMICK

Rev: D

Template# 006810 Rev A

Quantity: 1.0000
Q.A. Date: 05/09/2014
Sheet 1 of 1

Comments/Special Instructions:

BEEN TRANSFERRED FROM THEIR ORIGINAL INSPECTION

REPORT.

THIS INSPECTION REPORT ONLY CONTAINS CSI DIMENSIONS TO BE SUBMITTED TO GENERAL ATOMICS FOR REVIEW.

ALL ITEMS HAVE

Characteristic Accountability Inspection/Test Results Product Acceptance
ITEM DRAWING REQUIREMENTS CHAR NOTE/ |SAMPLE RESULTS MEASURING |ACCEPT INSP DATE
NO CLASS ZONE SIZE DEVICE STAMP BY
FLAG @ | Install Bushings -2 and -3 flush DEETH MIC ==,
+.0081/-.003 with outer surface 000/ 000 4& \ 6-23-1
M-103 | 2X 31.958 BASIC . CMy
%
GA 84 3.94 %8 a?\ b33/
SHT 2-B3 21.94 %6 g [
M-10 4X 2.5000 +.00800/-.0812 THRU 104 3";‘%2% BORE GAUGE
GA 48 Z 4a%0 ’4_4"-& 2314
SHT 2-Cé 2.41a92 e
M-104 |4X v32 CIRCULAR LAY uos 32 .~ 32 .~ |PROFILOMETER
GA 58 . -2y
- —
SHT 2-C6 32 v 32 vy
M-104 | 4X MAJOR DIMENSION Mi@4 Ml 002 €
GA 51 o832 —
SHT 2-C6 L oov o éf.};- p231¢
| P[F.TGBUAE - DOSk
M-105 | 2X @ 2.5@23 +.9097/-.0998 M105 2.%502% OD MICS — 5 l‘f
GA 103 o028 -3
SHT 4-G6 < E= 3
M-106 |2X @ 2.5023 +.0007/-.0008 K 2. g‘o;f oD MTCS 4
GA 117 - 3
SHT 4-C6 2.502§ {l‘}; b

@) C.,Z_‘;\j -

s .‘-f

i

Sometimes the same Critical and Major characteristic exists in multiple drawing Ioco’rions\Eoch characteristic in
the various locations requires measurement. Simply stating a “range” is not allowed.

Measurements must be provided for each serial numbered part, either on the same or separate sheets.

GENERAL ATOMICS

ELECTROMAGNETICS




213b - CSl Inspection Method Sheets (confinued)

{101 ) E_‘:“:-

Cae) [2>

CTIDE]

MATERIAL: CRES, 15-3PH, CONDITION HU100, 1AW AMS 3659,

HEAT TREAT IN ACCORDANCE WITH AMS 2759,

PROVIDE MATERIAL CERTIF ICATION |AW GA SPEC 3400051580220, CLASS 4
HARDNESS TEST TO BE PERFORMED IN AREA INDICATED,

MATERIAL: CRES, PH12-8 Mo, COMDITION H1030, [AW AMS 5529,
FROVIDE MATERIAL CERTIFICATION |AW G& SPEC 3400051580220, CLASS 4
VER|FY MATER|AL CONDITION BY HARDNESS TEST, RHC 40 MIN,

HARDNESS TEST TO BE PERFORMED IN AREA INDICATED,

I|F FORGED, FORGING TO 8E PROGUCED AND ACCEPTED, AW REGUIREMENTS OF AMS 6400,

LIGUID PENETRANT INSPECT ALL MACHINED SURFACES, EXCLUDING THREADS,
PER ASTM E1417. TYPE 1, METHOD B OR D, SENSITIVITY LEVEL 4.
ACCEPTANCE CRITERIA PER MIL-5TD-2035, EXCEPT LOCATIONS NOTED BY :__3'}

LIGUID PENETRANT ACCEPTANCE CRITERIA IN LOCATION NOTED:
NG LINEAR [MDICATIONS PERMITTED.

» Each drawing note that specifies a requirement constitutes a separate line in the Inspection

Method Sheet.

GENERAL ATOMICS

ELECTROMAGNETICS




213c - Critical Safety ltems

Material Identification Code (MIC) Mark

(213c) Critical Safety ltems - Material Identification Code Mark

= A unique morklng to be Opp“ed by the IMPORTANT: This clause requires one or meore documents that must be approved by GA-EMS
supplier to certain CSI items as identified before shipment of product. Once a document has been approved by GA-EMS,
on the PO. Suppliers are not to make any changes to GA-EMS approved procedures or
. . other documents without re-submittal and re-approval by GA-EMS. Changes
" Suppller submits to GA-EMS for opprovol. cannot be implemented at supplier until subseguent revision has been officially

approved by GA-EMS.
The purchase order (PO) is for the procurement of articles with Critical Application ltem

= GA-EMS submits fo NAVAIR for approval.

» Required for parts having Critical or (CAI)Critical Safety ltem (CSI) characteristics that require Material Identification Gode (MIC)
Maijor features designated in the drawing. marking. The supplier shall submit all CSI documentation associated with the identified CAI/CSI
. . . feature up to the GSI hold point associated with the MIC mark request to GA-EMS for review
" .Compll.e the various reqylred documents and acceptance prior to applying the MIC mark. This documentation set, referred to as the MIC
into a single package with Table of mark package, may include but is not limited to the following:
Contents. « Completed and approved process and opefation sheets per Quality Clause 213a and
Quality Clause 213e, Step (a), as required by contract
M Once the MIC mark has been approved by GA-EMS « Completed and approved inspection method sheets per Quality Clause 213b and Quality
and has been applied to the part, Suppliers cannot make any Clause 213e, Step (b), as required by contract
changes to the part or MIC documentation. + Quality conformance and lot sampling inspection results per Quality Clause 213d and

Quality Clause 213e, Step (c), as required by contract

# Documentation of Government witness of GSI hold points

IMPORTANT: If supplier does not choose to use GA-EMS Form EMS- » Material certifications
0282, all information from that form must appear on supplier’s s Supplemental documentation (such as quality notifications [QNs])
equivalent form. + Table of contents/summary page outlining documentation contained in package is

required. Supplier may use form EMS-0252 “Material Identification Code Mark Package
Summary”. If supplier chooses not to use this form, all information listed on

form EMS-0252 is required on supplier's index page. Form EMS-0282 can be obtained
from the GA Procurement website at the following link: http:/fuwww.ga.com/quality-
assurance.

« For CAI/CS| assemblies, the MIC mark package shall include CAI/CSI characteristic
results for all G3I hold points identified on the GA-EMS PO line item at both top level
assembly level and subcomponent/subassembly level.

NOTE: In rare cases, non-CSl characteristics may be identified as a GSI hold point on the
GA-EMS PO line item. These non-CSl characteristic results are also required to be in
the MIC mark package).

Continued see next slide>>>>>>>>>>>>
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213c - Critical Safety ltems

MIC Mark (continued)

Very Important! Read carefully.

Compile the various required documents into a single

package with Table of Contents (example below). Include:

- feature descriptor (e.g., C1, M101)

- document number, document name

- document description and page numbers

GA recommends using the Mic Mark Package Summary
(Form EMS-0282) or equivalent now located on the GA
Procurement Website: http://www.ga.com/quality-

assurance

See next slide for screen shot of current Mic Mark Package
Summary (Form EMS-0282)

{213c) Critical Safety ltems - Material Identification Code Mark (Continued)|

IMPORTANT: This clause requires one or more documents that must be approved by GA-EMS
before shipment of product. Once a document has been approved by GA-EMS,
Suppliers are not to make any changes to GA-EMS approved procedures or
other documents without re-submittal and re-approval by GA-EMS. Changes
cannct be implemented at supplier until subseguent revision has been officially
approved by GA-EMS.

The supplier shall contact the GA-EMS Authorized Representative to determine if any additional
documentation is needed per contract requirements.

The MIC mark(s) shall be located near, and in the method of, the part marking indicated on the
applicable drawing (except when ink stamp and stencil are specified that for the purposes of
traceability are not considered permanent. In these cases, the MIC mark shall be a metal stamp,
laser etch, vibro-etch, or chemical etch unless the use of such marking methods will cause
damage to the functionality of the par}). Deviation from any of these methods shall require prior
MAVAIR approval. Application of the MIC marking will be verified by the designated Government
representative.

NOTE: The MIC marking(s) applied to the individual parts must also be identified on all
associated documentation.
When submitting MIC mark packages for top level assemblies, objective quality
evidence is not required to be submitted for existing MIC-marked subcomponents of
that current assembly; however, the part number, revision, serial number, and MIC
number issued for those subcomponents must be included in the table of contents.

Q Be sure to number each page.
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http://www.ga.com/quality-assurance

213c - Critical Safety ltems

MIC Mark (continued)

GA Form EMS-0282

Material Identification Code Mark Package Summary
Reference EMS-QAP-22, MIC Mark Preparation and Submittal

Part Number: Supplier:
Part Name: Serial Number:
Revision: Contract Number:
CSI DOCUMENTATION
Sequence 4m Page
Document Number Document Name Document Description Number(s)

Number

1
2

3

Sequence number should follow chronological imeline. All documents should support that the part is in the final configuration in accordance with
the drawing(s) and meets all C3l requirements. Add/remove lines as needed.

SUPPLEMENTAL DOCUMENTATION FOR PN xxxx SN xxxx

S - N . Page
Number D Document Name Document Description Number(s)

1

2

3

GA-EMS Quality Engineer Date GA-EMS QA Representative Date
POINTS OF CONTACT
General Atomics Subcontractor (If Applicable) GSI Authority
Contact Name: Contact Name: Contact Name:
EmaillPhone: Email/Phone: Email/Phone:

EMS-0282 Revision: E 20171218

See next slides for detailed MIC mark process preparation, submittal instructions, process flow and responsibilities.
for both supplier, General Atomics - EMS and the U.S. Government.
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213c - Critical Safety ltems

Material Identification Code (MIC) Mark
MIC Mark Preparation and Submittal

How to Prepare and Submit a MIC Mark Package

— Purpose
« to define the supplier responsibility in regards to MIC Mark Package
submission

« To define the GA-EMS process for documentation, review, submittal
and customer approval of MIC Mark part application

— Definition
*  Material Identification Code (MIC) Mark — The inspection record number
(format: QA-XX-EXXXX) that provides traceability to the inspection records. This
number is issued by NAVAIR QA at the time of certification and permanently
affixed to the CSI.
+  MIC Mark Request — Hold point in which the CSI shall not advance until receipt
of NAVAIR approval and MIC Mark issuance.

— Reference Documents
09492100008, EMS Standard Quality Clauses (http://www.ga.com/quality-assurance)

«  GA-EMS Supplier Quality Guide (http://www.ga.com/quality-assurance)

GENERAL ATOMICS
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http://www.ga.com/Websites/ga/images/procurement/EMS_SQC.pdf
http://www.ga.com/Websites/ga/images/procurement/GA-EMS_Supplier_Quality Guide_092716.pdf

213c - Critical Safety ltems

Material Identification Code (MIC) Mark
Roles and Responsibilities: SUPPLIER

« Roles and Responsibilities
— Supplier
« Accumulates MIC Mark documentation based on contfractual

requirements discussed with GA-EMS Quality Engineer. Creates and
submits completed package to GA-EMS Quality Engineer

«  Applies MIC Mark once notification received from GA-EMS

24 GENERAL ATOMICS
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213c - Critical Safety ltems

Material Identification Code (MIC) Mark
Roles and Responsibilities: GA-EMS Quality Engineer

— GA-EMS Quality Engineer

« Supports the supplier with an explanation of contractual
requirements for developing MIC Mark Package

« Coordinates with the supplier to ensure a completed and accurate
MIC Mark package is submitted

«  Stamps MIC Mark package for completeness and accuracy

«  Submits supplier MIC Mark package to MIC Coordinator for final
review

«  Communication of MIC Mark number to Supplier and Buyer
« Verification of MIC Mark to part

25 GENERAL ATOMICS
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213c - Critical Safety ltems

Material Identification Code (MIC) Mark
Roles and Responsibilities: MIC Coordinator

GA-EMS Internal Process ONLY

— MIC Coordinator

« Coordinates with GA-EMS Quality Engineer and Manufacturing
Engineer to ensure timely submittal of MIC Mark packages

« Performs final GA-EMS review of MIC Mark packages prior to
submittal to government agency

«  Submits completed MIC Mark package to CDM

GENERAL ATOMICS

ELECTROMAGNETICS
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213c - Critical Safety ltems

Material Identification Code (MIC) Mark
Roles and Responsibilities: CDM, Government Agency

GA-EMS Internal Process ONLY
— Configuration and Data Management (CDM)
«  Submits MIC Mark documentation into the GA-EMS PLM System
«  Submits project link to Government for certification

- Attaches confirmation email o PLM object as an attachment to the
MIC Mark package

— Government

« Review and acceptance of MIC Mark package
« Issue MIC Mark number

27 GENERAL ATOMICS
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213c - Critical Safety ltems
Material Identification Code (MIC) Mark

MIC Mark Preparation and Submittal Process Flowchart

Accumulate MIC

Mark Apply MIC Mark
Documentation (all and Notify GA-
OQE up to MIC Mark | EMS QE and GSI
> hold point). Create Authority
MIC Mark Package Step 4.7
and submit to GA

Step 4.2 N|°

Determination and
Explanation of
Requirements

Step 4.1

A O CIMark Verification of MIC
number to

cceptan supplier and Mark and notify MIC
Review Stamp. Submit po or Coordinator verification
documentation. Accepted? YES—»| to MIC uyer. complete
Step 4.3 Coordinator. Step 4.6 Step 4.8
h
A
A -
e rm final Sub'\r/]n;tr':\/llc Flow notification
NO -
Accepted? review. ——YES—»| Packageto — tosf: Q: 2E
Step 4.3 com P 4.
Step 4.4

T

YES

Verification
of MIC Mark |«¢—
Step 4.8

]
Review MIC Issue MIC

Request and Mark
YES >

Submit to
Government
Step 4.4

Issue MIC Mark Accepted? Number
Notification Step 4.6
Step 4.5
h NO
( see Step 4.3 )
y
Upload MIC y
Mark Package to Attach notification
PLM System and as secondary

content in Windchill

Step 4.6
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213c - Critical Safety ltems
Material Identification Code (MIC) Mark
Required Documentation
« Accumulate MIC Mark Documentation and Create Package

— The supplier shall submit, via approved transferrable means, all applicable CSI
documentation associated with the identified CSI feature up to the GSI hold
point associated with the MIC Mark request to GA-EMS for review and
acceptance. This documentation set, referred to as the MIC Mark package
may include, but is not limited to:

*  Material Certifications (must have government stamp and/or signature)

«  Process Certifications (e.g. NDE, Heat Treat, Material Testing)

« Dimensional Inspection Report (must have government stamp and/or
signature)

« Completed POS, as required by contract

«  Completed IMS, as required by contract

*  Quality conformance and lot sampling inspection results, as required by
contract

Documentation of GSI hold points

« Table of contents/summary page outlining documentation contained in
package. Supplier may use form EMS-0282. If supplier chooses not to use
this form, all information listed on EMS-0282 is required on supplier’s index
page. This form can be obtained from the GA Procurement website at
http://www.ga.com/quality-assurance
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213c - Critical Safety ltems

Material Identification Code (MIC) Mark
GA-EMS QA Review/Acceptance

GA-EMS Internal Process ONLY

- Review Documentation, Accept and Stamp
— The GA Quality Engineer
« Reviews all required documentation for completeness and accuracy
— Any discrepancies must be resolved with the supplier
« Once package is accurate and complete, QE stamps package

Note: If supplier chooses not to use GA EMS-0282, QE must generate
this form as cover page prior to submission to MIC Coordinator

«  Submits package to MIC Coordinator

— MIC Coordinator
« Performs final GA-EMS review
* Applies electronic page numbering

30 GENERAL ATOMICS

ELECTROMAGNETICS




213c - Critical Safety ltems

Material Identification Code (MIC) Mark
MIC Mark Request

GA-EMS Internal Process ONLY

« GA-EMS QA Submit Documentation to CDM for submission to
Government
— MIC Coordinator submits the completed MIC Mark package to CDM
— CDM

+ Uploads the completed MIC Mark package into the GA-EMS PLM
System in a location to where the government has access.

« Submits the project link to the appropriate government agency.
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213c - Critical Safety ltems

Material Identification Code (MIC) Mark
Government Approval/MIC Mark Notification

- Government Review and Approval of MIC Mark Package
— Government reviews the documentation for completeness and accuracy
— Accepts MIC Mark package

«  MIC Mark Notification

— Government sends confirmation email to GA-EMS QA, CDM, and the
local NAVAIR rep communicating MIC Mark # to be marked on part

— Quality Engineer communicates information to supplier and buyer
— CDM attaches email as attachment to primary content in Windchill
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213c - Critical Safety ltems

Material Identification Code (MIC) Mark
Application/Verification of MIC Mark

- Application of MIC Mark
— Supplier

«  Applies MIC Mark number per requirements. Reference drawing and
GA EMS Standard Quality Clause 213c.

— The MIC mark(s) shall be located near, and in the method of, the part marking
indicated on the applicable drawing (except when ink stamp and stencil are specified
that for the purposes of traceability are not considered permanent. In these cases, the
MIC mark shall be a metal stamp, laser etch, vibro-etch, or chemical etch unless the
use of such marking methods will cause damage to the functionality of the part).
Deviation from any of these methods shall require prior NAVAIR approval. Application
of the MIC marking will be verified by the designated Government representative.

* Notifies GA-EMS QA and GSI authority that the MIC Mark application
is ready for verification

« Verification of MIC Mark

— The GSl authority and GA-EMS QA (Quality Engineer and/or Quality
Inspector) perform visual inspection (via photograph or physical
verification) of the MIC Mark identification on the part

+  GA-EMS Quality Engineer notifies MIC Coordinator that part has been
appropriately marked

— QOutput: Authorization to move forward with product
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213d - Critical Safety ltems

Inspection for CAls including CSls

(213d) Critical Safety Items - Inspection for CAls Including CSls

All Critical Application Items (CAls) and Critical Safety ltems (C5ls) shall undergo Critical/Major
characteristics inspection and, as noted on design documents, nondestructive inspections to
venfy that CAl or CSl items are within specifications. Actual inspection result for all Crtical or

Critical characteristics are typically Major characteristics will be recorded by serialized part number, and shall be included in each

labeled C1, C2, efc. or C101, C102; document package.

Major characteristics are labeled M1, M2 The supplier shall perform quality conformance and lot sampling inspections for all associated

or M101, M102. features jand characteristics that are present in the drawings and specifications. The inspection
results (actual readings and/or measurements) will be recorded on all of the suppliers CSI/CAI

These statements opply to all Minor inspection and certification documentation:

characteristics as well - those which do » Features/attributes/requirements classified as Crtical and Major on the drawing(s) or

not have a Critical or Mojor within the technical specification will be inspected 100%.

designator.

+ Unless otherwise specified, attributes for plating, hardness, and nondestructive testing

. . . (NDT) shall be inspected 100%.

This section is for Class 3 threads and ) _ _ _ _

Minor characteristics only (wi’rh tolerance » Class 3 threads, dlr]"IEHS-IOI"IS, and geometric featur«\it controls with a lolerar_wce_rapge of

range < 0] O) 0.010 in. or less, will be inspected and recorded using an acceptable quality limit (AGL)
o ' of 1.0 and the General Inspection Level Il as defined by ANSIASQ Z1.4.

Applies to all other Minor characteristics o The supplier shall inspect and record all other Minor characteristics using an ACGL of 4.0
with tolerance range >.010. and the General Inspection Level || as defined by ANSIASQ Z1.4.
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213d & 213e Section c

CSl Inspection for CAls including CSls

This slide applies to both Clause 213d and
213e Section c

Table 1—Sample size code letters

1. Note that actual dimensions for minor
characteristics need to be measured,

recorded and reported to GA-EMS. (See 92 and 9.3)
Choose General Level Il column _ Special inspection levels General inspection levels
Then choose Lot or Batch Size Letter bt or batch size TTTT*-; . o
Examples of lot sampling for Minor ———
characteristics, per Clause 213d (using 2 o 8 | A T—A——a_| A | & A B
ANSI/ASQ Z1.4): 9 to 15 A A A A | —=a—p B C
s 16 to 25 A A B B B C D
Example #1
If there are 20 parts, the sample size for Table II-A—Single sampling plans for normal inspection (Master table)

General Level ll, AQL 1.0 (Code Letter “C")
is 13 parts - Record actual dimensions for ALL
characteristics in this AQL category for each
S/N in sample size.

i Acceptance Quality Limits, AQLs, in Percent Nonconforming Items and Nonconformities per 100 Items (N
EXample # 2 Sample v - - - - T -
EXOm |e #2 . size | Sample | 0.010{0.015)|0.025]0.040] 0.065| 0.10 | 0.15| 025 [ 040 | 065 | 10 [ 15 | 25| 40 | 65 | 10 15 25 | 40 | 65
If there are 20 parts, the sample size for code | sie
etier e|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re[Ac Re| Ac Re e|Ac Re|Ac Re e|Ac Re|Ac Re[Ac Re|Ac Re| Ac Re|s e|Ac Re|Ac Re|!
Generol Level ”, AQL 40 (COde Leﬂ.er “CH) Ac Re|Ac Re)Ac Re|Ac Re[Ac Re[Ac Re|Ac Re|Ac Re [Ac Re|Ac Re|Ac Re|Ac Re|Ac R A;{ Ac Re|Ac Re|Ac Re|Ac RelAc Re|Ac R
is 3 parts — Record actual dimensions for ALL . SN NN RN NN RN NN AN RN _1__1__0]“’" 1 I
characteristics in this AQL category for each c st-brd-lhtd-bb - N W Lo alby (g 223545 ¢[T5
i i . D 8 | 01 122 33 415 67 81011
$/N in sample size |} 'K}
E ed--Ft4-FHF1--F 1R 1| 4| ¥ |10 2) 233 45 6 7 s/1001]1415]:
F 20 Yol * * I 2] 2 33 4|5 6 7 B{1O11]1415[21 22
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213e Critical Safety ltems/Critical Application ltems

(213e) Critical Safety ltems/Critical Application ltems
* H *
New Qua”fy C’a use for CVN 79 ContraCf IMPORTANT: This clause requires one or more documents that must be approved by GA-EMS
pricr to the commencement of manufacturing. Once a document has been
approved by GA-EMS, Suppliers are not to make any changes to GA-EMS

" M quUfGCturing Of CSI hardwqre Shq" no* approved procedures or other documents without re-submittal and re-approval by
commenceu nﬁl q" doc V] men'l's req Uiring pre o] pprovq GA-EMS. Changes cannot be implemented at supplier until subsequent revision
. has been officially approved by GA-EMS |
have been approved and GA-EMS has provided formal , ,
" " Alll attributes/characteristics identified on the design documents as a Critical and/or Major
dUi‘hOI‘IZGflon 1'0 proceed . characteristic will require 100% inspection by GA-EMS, with actual inspection results of each
. . . characteristic recorded, documented, and provided to GA-EMS
" Thls Clouse com blnes The req UIremenTS Of ClO uses 2 ] 3' . Section (a) below is only a requirement for drawings that are designated as Critical Safety ltem
2130, 213b and 213d into one clause but there are so " GSY).
new req Uil’eme n-l-s an d a dd ”-IO nol |G N g ua ge a) CSI- Process and Operation Sheets/Preapproval — The supplier and its sub-tier
: suppliers shall submit process and operation sheets to GA-EMS for approval within thirty
. B (30) calendar days after issuance of the purchase order (PO). Refer to DI-SAFT-81934
" SeCTlons O) & b) Opply TO CSI ”ems ONI'Y' n—Ot CA' ITems for the specific contents required in this report.

NOTE: Manufacturing of CSI hardware shall not commel
authorization to proceed.

= See next slide for important information regarding making GAEMS has provided formal

c h a nges 1-0 GA_ EMS a p proved d ocume nTS . Section (b) below is only a requiremestfor drawings that are designated as C5I1.
H B b) CSI - Inspectiopdfiethod Sheets/Preapproval: The supplier and its sub-tier suppliers
" TO ObTO In dOCU menf DI-SAFT-S‘I 934' refer 1-0 The WebS”Le shall gubrfiit inspection method sheets to GA-EMS for approval within thirty (30) calendar

below and enter number into the “Document ID” section
& click Submit button :

http://quicksearch.dla.mil/

days after issuance of the PO. The inspection method sheets shall identify cbjective
quality evidence necessary to demonstrate that the item conforms to all requirements
and specifications, from raw material to finished product

e The supplier may use its own report format, provided on an 8 ¥ by 11 inch
(metric Ad) page size, and delivered electronically.

« The report must contain a title page containing item number, item description,
revision, PO number, title of subcontract data requirements list (SDRL) if applicable,
and the distribution list.

-

Search

Data updated: 27 Jan 2017.

Enter search criteria in one or more of three text fields: Docume T Document Number, Find Term({s). Filter search results by selecting o Item number, revision and item description
Status or FSC/Area from drop-down lists, or by checking ox and specifying a range of document dates. Click a label for a detailed o Serial number(s)

description and sample search results.

Basic Search ¢ The individual sheets must indicate the following:

o Lotsize
Document ID: DI-SAFT-81934 Document Number: Status: All A o Sample size (and associated acceptable quality limit [AQL])
Find Term1,Term2,... For All Terms « In Title or Keywords or Scope « o Characteristic inspected
o Classification of characteristic
FSC/Area: Select All - [] Document Date: 30-lan-2016 Through 30-Jan-2017

o Specification (tolerance)

Reset o Inspection tooling/method

o Government Source Inspection (GSI) agent’s name for each GSI hold point

o Sign or initial or stamp, and date of Quality Control inspector (for all inspection
hold points)

DLA Document Services, Building 4/D. 700 Robbins Avenue, Philadelphia, PA 19111-5094.
Address guestions to ASSIST Help Desk st

215-697-6398 [DSN: 4426296 ] NOTE: WManufacturing of CSI hardware shall not commence until GA-EMS has provided formal
Privacy and Security ion and Section 508 Complisnce i Questions or comments: ASSIST Feedback

authonzation to proceed
WARNING: UNAUTHORIZED ACCESS TO THIS UNITED STATES GOVERNMENT COMPUTER SYSTEM AND SOFTWARE IS PROHIBITED BY PUBLIC LAW 99-474 (THE BGCk

COMPUTER FRAUD AND ABUSE ACT OF 1988) AND CAN RESULT IN ADMINISTRATIVE, DISCIPLINARY OR CRIMINAL PROCEEDINGS.
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213e Ciritical Safety ltems/Critical Application ltems -

Continved

Section (c) below is a requirement for drawings that are designated either as CSls or CAls.

= Section (c) applies to both CSI and CAl ltems! This is
the only section of Clause 213e that applies to CAl
items.

\

c) CSI/CAI: Inspection of all CSls and CAls shall undergo inspections as required by
design and contractual documents to verify items are within specifications. The supplier
and its sub tier shall perform quality conformance and lot sampling inspection for all
associated features and characteristics that are present in the drawings and
specifications with results (actual readings andfor measurements) of each charactenistic
recorded, documented, and provided to GA-EMS. The lot sampling shall be performed
as follows:

= Critical characteristics are typically labeled C1, C2,
etc. or C101, C102; Major characteristics are
labeled M1, M2 or M101, M102.

= These statements apply to all Minor characteristics
as well — those which do not have a Critical or Majo
designator.

i

4

s Features/attributes/requirements classified as Critical and Major on the drawing(s) or

= This section is for Class 3 threads and Minor within the technical specification shall be 100% inspected and results recorded.

characteristics only (with tolerance range <.010).
Record actual dimensions for ALL characteristics in
this AQL category for each S$/N in sample size.

Unless otherwise specified, attributes for plating, hardness, and NDT shall be
100% inspected and results recorded.

Class 3 threads, dimensions, and geometric feature controls with a tolerance range
of 0.010-inch or less, shall be inspected and recorded using an AQL of 1.0 and the
General Inspection Level Il, as defined by ANSIIASQ Z1.4.

The supplier shall inspect and record all other Minor characteristics using an AQL of
4 0 and the General Inspection Level Il as defined by ANSI/ASQ Z1.4.

=  Applies to all other Minor characteristics with
tolerance range >.010. Record actual dimensions
for ALL characteristics in this AQL category for each
S/N in sample size.

= Section (d) ONLY applies fo CSI Items, not CAl items Section (d) below is only a requirement for drawings that are designated as CSis.
New section for CVN 79 contract: d) CSl - Process Operation and Inspection Method Sheet Data/Submittal: Upon

receiving formal authorization from GA-EMS to commence manufacturing of CSI

= Section d) requires submittals of Process and _ . . )
Jreq hardware the supplier and it sub-tier supplier shall:

Operation Sheets and Inspection Method Sheets at
specific intervals and as separate documents. If
there are multiple GSI hold points, then multiple
submittals of partially completed Process and
Operation Sheets and Inspection Method Sheets are
required. See highlighted areas.

IMPORTANT: Once the POS & IMS have been approved
by GA-EMS, Suppliers are not to make any changes to
this document without re-submittal and re-approval by
GA-EMS. Changes cannot be implemented at supplier

until subsequent revision has been officially approved For process operation and inspection method sheets that contain several GSI hold
by GA-EM g y app points, GA-EMS will require multiple submittals of partially completed process

operation and inspection method sheets up to each GSI hold point.
-Bock

« At the conclusion of each GSI event, submit GA-EMS and Government stamped or
signed and dated process operation and inspection method sheets with objective
quality evidence to GA-EMS.

s The supplier shall submit the process operation and inspection method sheets, as
separate documents (i.e., separate electronic files), with objective quality evidence
within 72 hours of the GSIl event, completed up to the level of the GSI event.

+« Actual inspection result for all Cntical or Major characteristics will be recorded by
zerialized part number, and shall be included in each document package.
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(214a & 215b) GA-EMS and Government Source

Inspection/Hold Points (7-day Notice)

Source Inspections (by GA-EMS or Government)

The supplier must be prepared and ready for source inspections at
scheduled day and time, otherwise they run the risk of cancellation or
corrective action issuance by GA-EMS or the government (i.e.
DCMA).

Please ensure the following are fulfilled prior to the scheduled source
inspection:

*+  GA-EMS and/or DCMA is given the required advance notice of
upcoming source inspections

+  GA-EMS Quality Notifications and internal non-conformances have
been adjudicated and closed out in advance prior to source
inspection event

+ All prior operations are completed and the unit under test or
inspection is physically available when source inspectors arrive

* The parts are clean and ready prior to mechanical, NDT
inspections or testing

+ All fest and handling equipment is available, calibrated if required,
and in good working order

* All applicable GA-EMS approved procedures, specifications and
drawings are on-hand

Hold Points:
= Hold Points are listed in the GA-EMS Purchase Order.
= Each Source Inspection Hold Point must be included in the

supplier's manufacturing instructions (router, traveler, task or sign-
off sheets).

(214a) Source Inspection/Hold Points (7-day Notice)

Source Inspection: GA-EMS source inspection/acceptance is required on the purchase order
(PO). The supplier shall notify GA-EMS a minimum of seven (7) working days via email to
EMS-Sourcelnspection@ga.com prior to start of an acceptance test or inspection of a
designated hold point to allow for scheduling of GA-EMS Quality Representative to be in
attendance. The supplier shall have technical data (e.g., drawing, specification, certification)
available for use in support of the source inspection activity. Source in-process inspection points
shall not be by-passed.

When in-process GA-EMS source inspection is required, the GA-EMS Source Inspection
Coordinator or Quality Representative will coordinate with supplier. The supplier shall provide
reasonable facilities and assistance, including all quality records and related data for the safe
and efficient performance of GA-EMS inspections |

The supplier shall provide gauges, tools, fixtures, and jigs necessary to perform the inspections.
The supplier shall also provide sufficient rigging/material handling services and manpower to
setup/configurefoperate equipment and machines used to accomplish the inspection task. This
supplier assist requirement shall be applicable to 100% of the production quantities.

Hold Points: Hold points will be designated by GA-EMS on the PO. The supplier will include
the GA-EMS designated hold points in the manufacturing instructions (router, traveler, task or
sign-off sheets).

(215b) Government Source Inspection (7-day Notice)

Government Source Inspection (GSl) is required prior to shipment of any product from the
supplier's facility. Upon receipt of the purchase order (PO), the supplier shall promptly notify the
Government representative who normally services the supplier's facility so that appropriate
planning for Government inspection can be accomplished.

When the products are ready for inspection, the supplier is responsible for nofifying the
applicable GA-EMS Quality Representative (at EMS-Sourcelnspection@ga.com) and the
Government representatives a minimum of seven (7) business days for non-resident, or two (2)
working days if Government representative is resident, prior to the inspection to make
arrangements in support of the inspection.

The supplier shall provide gauges, tools, fixtures, and jigs necessary to perform the inspections.
The supplier shall also provide sufficient rigging/material handling services and manpower to
setup/configurefoperate equipment and machines used to accomplish the inspection task. This
supplier assist requirement shall be applicable to 100% of the production quantities.

If the supplier has any questions on the applicability of GSI, contact the GA-EMS Authorized

GENERAL ATOMICS
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(215¢c) Government Notification Points (7-day Notice, Non-

CSI/CAI)

* New Quality Clause for CVN 79 contract *

{215¢) Government Notification Points (7-day Notice, Non-CSI/CAl)

When the products are ready for inspection, the supplier is responsible for notifying the
applicable GA-EMS Quality, Purchasing, and Government representatives a minimum of seven
(7) business days for non-resident, or two (2) working days if Government representative is
resident, so that arrangements can be made by the Government representative to witness the
inspections, If they so choose. Mote that this is not a mandatory hold point, and therefore
Government Source Inspection (GS1) i1s not required prior to shipment of product from the
supplier's facility. The supplier's only responsibility is to inform the above parties of the
upcoming inspection. If GA-EMS or the Government representatives are not present at the time
of the inspection, the supplier is free to complete the operations and ship the product to
GA-EMS.

Some non-CSI/CAI components will now require government notification of source inspection.
The GA PO will delineate the applicable part numbers.

39 GENERAL ATOMICS
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217 Work Release Prior to Shipment

(217) Work Release Prior to Shipment

ltems covered by the purchase order (PO) shall be final inspected and released by the GA-EMS
Quality Representative prior to each shipment. As evidence of the release of the items and all
related documentation, a Quality Assurance Work Release (form GA 580) shall be completed,
signed, and dated by GA-EMS Quality Representative and issued to the supplier. A copy of the

= The supplier cannot ship the product until it receives a QA Work Cluahty_ Assurance Work Release (form GA 580]_1 shall accompany e_ach s.h|prr1em_ Execgtlon of
Release, (GA Form 580) a Quality Assurance Work Release does not relieve the supplier of its obligation to provide
;!_r items in compliance with the requirements of the PO.

-
= Clause 217 QA Work Release (GA Form 580) is always oo e
accompanied by Clause 214 or 214a, o:oasnsluu AToMICcS

QUALITY ASSURANCE SHIFFIG GROER WO
WORK RELEASE

85000X24690, WIDGET, FRONT SIDE: Rev E T 8]
o €

The items on this order have Critical Application Item (CAl) o R s e

characteristics that require 100% inspection.

The following QA Clauses per GA-EMS 094921 00008 apply to this PO:

201a-QA Prgm) gZDS-Subcontractir%g) (204-Subtier Supplier),
212-Access?,(21' -CSI/CAI),(218a-FAl) (221-SDR),(259-Matl Certs)
(277-Passivate),(280-NDE Rgmnt).

m(m 7-0A Work Release)
- 0 witness inspections per Note 7- M101

-The following items require 100% inspection and documentation:
-(C101)Matenal/Hardness
-(M101)Penetrant Inspection

e BESERIFTEN OF 1EW contan

= The Work Release needs to be signed and issued by the GA-EMS
Quality Representative prior to the supplier shipping the product.

= A work release will only be issued if all source inspections are
complete and the supplier’'s QA Clause deliverables have been
submitted, reviewed and accepted by GA-EMS.

QA RELEASE AUTHORIZED WITH (CHECK ONE| APBLICABLE SOLRCE MSFECTION FLANS
O  woosen s om soas

= The supplier should include an operation in their manufacturing R
instructions (router, traveler, task or sign-off sheefts) to obtain GA
Work Release (GA Form 580) prior to shipping product.

NI T FYTRE P Tal

= If product is shipped without a required source inspection or Work O GENERAL ATOMICS MANUPACTURED ITEM s ONLY
ReleOSG, GA will rejeCT the prOdUCT upon l’eceipf, CERTIFICATE OF CONFORMANCE: Genersl Atomics hereby cerfifies that the items described above are manufactured

in ‘with the customer's purchase The item(s) conform to the spplicable dravings, specifiestions.
and confrsct requirements with the excentions noted in spproved devistion documents.
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218 - First Article Inspection

(218) First Article Inspection — First Lot Produced

= Note the notes below apply to both Clause 218 First Article Inspection (FAI) requirements apply to a representative sample of the first lot

and 218a on next slide produced of a part or an assembly. A new FAI report is not required with subsequent purchase
orders (POs) of the exact item, provided that the Government contract number listed on the
GA-EMS PO has not changed. However, if the Government contract number changes on
subsequent POs of the exact same item, then a new FAI report is required.

An FAl shall be performed by the supplier in accordance with the requirements of SAE AS9102,
Aerospace First Article Inspection Requirement, latest revision (or equivalent), and submitted to
GA-EMS prior to shipment. When documenting the FAI, supplier may use the forms contained
within the latest version of SAE AS9102 or their equivalent, so long as the forms contain all the
information required by SAE AS9102.

NOTE: Forms that are shaded may not be fully legible when scanned and therefore not
acceptable.

Prior to delivery of the PO item, the supplier shall deliver a copy of the FAI report.

GA-EMS requires FAIs be performed in accordance with AS2102.

FAI Reports are to be delivered using one of three methods as detailed in the data submittal instructions section of
0949L00008 EMS Standard Quality Clause document, prior to shipment (not physically with shipment).
= Nofe: Once the supplier has submitted the FAI report, the supplier is free to ship parts as long as all other
deliverables (if any) have also been submitted and approved (if required). GA-EMS will not provide any
notice if the FAI has been accepted; however if the FAl is found not to conform to drawing or PO
requirements, the supplier will be nofified.

When a given characteristic is present in multiple locations, measured values may be listed individually or be
represented with a minimum and maximum value.
o This is not the case for critical or major features, where individual measurements must be provided for all
locations.
o Additionally, individual values must be provided for any non-conformances, along with their locations.

Nonconforming results must be clearly identified as such on the report, along with the corresponding supplier non-
conformance number and GA-EMS “Supplier Disposition Request” (SDR) number.
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218a - First Article Inspection

New Clause

» Note: Thisis a new clause to allow the suppliers to re-use
part or all of a previous first article.

(218a) First Article Inspection

A First Article Inspection (FAI) report shall be submitted by the supplier in accordance with the
requirements of SAE AS9102, Aerospace First Article Inspection Requirement, latest revision
(or equivalent), prior to shipment of product to GA-EMS. When documenting the FAI, supplier
may use the forms contained within the latest version of SAE AS9102 or their equivalent, so
long as the forms contain all the information required by SAE AS9102.

NOTE: Forms that are shaded may not be fully legible when scanned and therefore not
acceptable.

FAIl requirements apply to a representative sample of the first lot produced of a part or an
assembly |

When reusing part or all of a previous first article, as allowed by SAE AS9102, the supplier must
provide the following:

+ Inspection/test results for all new or modified features of the current product
+ Copy of the previous FAI report

+« SAE AS9102 Form 1 or a cover sheet that references the baseline part number/revision
letter, previous Government contract number, previous and current purchase order (PO)
number, reason for the partial FAI (if applicable) and a summary of all features of the
current product that were re-inspected/re-tested
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218 - First Article Inspection (continued)

The 3 AS9102 Recommended Forms

|A89102 First Article Inspection Sheet of AS9102 First Article Inspection
Form 1: Part Number Accountability Form 2: Product Accountability — Raw Material, Special Process, Functional Testing
1a Supplier Code 1b Supplier Name 1c Date Submitted | 1d Control Number 1a Highest Level Part Number This Page | 1b Supplier Name & Customer Supplier Code - - — —
[ 19 Level Page | of AS9102: FAI Form 3: Characteristic Accountability, Verification and 1e Control No."
Sheet [ of Compatibility Evaluation
22 Detail or 17 Level Assy. PartNo. | 2b Rev 2cPartMome [ 20 5.5, Read. | 2e FAIComplete (03t) | 1] Orher Lavel Prepared by: 1
12 Part Wb w e[ [ | 1900 Revs 1h Product Acceptance Plan
2a Part Number | 2b Material Identity or Special | 2c Source: List Customer 2d Cust. 2e Control, Special Other: D ~ F-l = =
a) 1 abova 18 8 DETAIL arawing, 0o I T Process (with code) Suppe Cocef Required | _ hoproval Frequency, Approved Options b Suppeer: : o o | Rec fB [T tption:
Bl I 18 bevel drawing i o 1 2 wevel a0 Process Applies 1Ac Customer Supplier Code: Date Prepared by:
o) ifthers are 3 or more nate the 2 evel ing, then o below. 1 Dwa Rev cios: Gase Recoras: Cumtomes Review:
32 27 Level Assembly Part Mumber | 36 Rev. 3¢ Part Mame 3d 5.5 Reqe | ‘3e FAI Complete (Date)
Incex of Part Humbers Required To Make The 1 or 2° Level Assemblies Noted Abcve 2 Characteristic Accountability 3 Inspection | Test Results 4 Product Acceptance 5 Compatibility Evahuation
List e fovel of alldrawings, tart wth he Level 1 ASSEMBLY drawind.
List the noxt which ey appear. TaChar | Dy | 2= | 3a Resalts b Measurement Equpment | 4a0p. | b .; 5o Suppber Process | 5 Same
o | Reurement | zome | Ciass (variave Data) Vo | mccept | ustication ocoment ™
Pian o Reauiremert
T presmy 4chee | 49Conol | 4 PorName | ot Supplier | 49 5.5.Req. | 4n FAI Compiete Tl Production <100
Level Mo Humber Ck il in this Report Evaluation
3a Functional 3b Describe Testing & Controls, Equipment 3¢ Functional Testing
Test Type Type, Accuracy, Freauency of Calibration Describe Frequency, Criteria
Applicable Part
No.
*Note: Identify Key Characteristics (KC) With an Agterigk (*
[ See additional pages
6. Customer Quality review; All Characteristics Accounted For; Meet Drawing or are Properly Documented for Désposition
Customer Signature and Code Number (if applicable) Review Date Customer Comments
4 Remarks

Certifications and test results for Dimensional inspection results

Cover sheet, for detailed parts . i
raw material and special processes

or assemblies
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218 First Article Inspection (confinued)

: )
683 Schedule A Ext (?/,;/,3 :.;?g,t,‘ei__.;. A
FORM 2: Product Accountability - Raw Material, Specifications and S T ess(eg), of
Functional Testing PC ]] 8 o8 b g
a
Customer: P 4 Poge
1. Part Numbar 2 Part Name d. Serial Number T 4. FAl Report
Mumber
38904500313 Wechanical Brake Bench Test Fixture |[M/A i,
5. Material gf Process 6. Specification 7. Cods 8. Special Process [9. Customer 10. Certificate
Name Number Supplier Code Approval of Conformance
Verification number
(YesNo/NA)
N/A& - NI
MIA - T |NiA
NIA - - NIA
|mie ] o A
» All applicable form fields must be - e A
completed. If the field is not applicable, /——"\\J 1
annotate with “N/A". —

= When the report contains multiple pages, all pertinent fields required for tfraceability, such as part
number, drawing revision or serial number must appear on each page.

= GA-EMS prefers that entries into FAI forms be type-written. If results are hand written, all figures
must be legible with discernible decimal points (and inspection stamps).

= Be sure FAl report is signed.
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218 First Article Inspection (confinued

| 3 2
. S COMPU
S: (DELETED NOTES 1, 5, 7, 11 & 13) O u
@D 2. TEST ACCORDING TO MPR 304. ZONE |REV
.3 THREAD DIMENSIONS AND DESIGNATIONS SHALL BE INTERPRETED IN ACCORDANCE WITH ®CL
FED-STD-H28 AND ASME Y14.6 RESPECTIVELY. ACCEPTABILITY OF SCREW THREADS CH,
SHALL BE IN ACCORDANCE WITH SYSTEM 21 OF FED-STD-H28/20. &
. DIMENSIONING AND TOLERANCING SHALL BE INTERPRETED IN ACCORDANCE WITH ASME WA
Y14.5M. BL(
6. SEE DWG. A404734 FOR INSTALLATION DATA. C(
8. TEST 1% OF PIECES MANUFACTURED TO DESTRUCTION ACCORDING TO TEST DIAGRAM. RE/
MINIMUM BURST PRESSURE TO BE 18000 PSI. RE)
9. METAL STAMP PRESSURE RATING ON EACH PIECE. PART TO BE BAGGED OR TAGGED WTH T.T

NAWC P/N AND CONTRACT NO. IN ACCORDANCE WITH MIL-STD-130. IF ITEM IS SUPPLIED

AS PART OF AN ASSEMBLY, IDENTIFICATION IS NOT REQUIRED.

EACH PART NO. SHALL CONSIST OF AN ASSEMBLY OF THREAD PIECE AND PRE-INSERTED

SILVER BRAZING ALLOY RINGS OF SIZE, QUANTITY AND MATERIAL AS INDICATED ON NAWC

DWG. A316301.

. ALTERNATE SIL-BRAZE MATERIAL: EACH PART MAY BE SUPPLIED WITH SOLDERING PASTE
IN ACCORDANCE WITH AWS A5.8, AMS 4769 IN LIEU OF SOLDERING RINGS A316301.

14. MATERIAL SHALL BE BRASS PER QQ-B-637 ALLOY 464 1/2 H. ASTM B21, ALLOY

C46400, HO2 MAY BE USED AS AN ALTERNATE MATERIAL.

e

(@)

)

Notes in designated “Notes” section of drawing

FILL WITH WELD
& GRIND FLUSH

FILL WITH WELD
& GRIND FLUSH

125

FILL WITH WELD

SECTION G-G

FROM SHEET 3

Notes located in ‘Views’ of drawing

» All drawing notes, whether appearing in the “Notes” section of the drawing or in *Views' in the
body of the drawing, must be accounted for on the First Arficle Report.
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218 First Article Inspection (confinued)

= Under these circumstances, “repeat” FAIs are
required.

46

ﬁ AEROSPACE Ass102 REV. B

INTERNATIONAL. STANDARD Technically equivalent

writings published in all
1AQG sectors.

Issued 2000-08
Revised 2014-10

Superseding AS9102A

(R) Aerospace First Article Inspection Requirement

Partial or Re-accomplishment bf First Article Inspection

a. The FAIl requirement, once invoked, shall continue to apply even after initial compliance.

b. The FAIl requirements may be satisfied by a partial FAI that addresses only the changes from a baseline part number

p
p

rovided all other characteristics were conforming on the previous FAI and are produced by the original production
rocesses.

c. When a partial FAl is performed, the organization shall, as a minimum, complete the affected fields in the FAI forms.

d. When the organization performs a partial FAI, the organization shall record the “Baseline Part Number”, including the
revision level and reason for the partial FAl on Form 1 (see field 14).

e. F
p

Al requirements may be satisfied by a previously approved FAI performed on identical characteristics of similar parts
roduced by identical means. When FAI requirements (partial or full) are satisfied in this manner, identify the “Baseline

Part Number” on Form 1 (see field 14).

f. The organization shall perform a full FAI or a partial FAI for affected characteristics, when any of the following occurs:

1.

2.

A change in the design characteristics affecting fit, form, or function of the part.

A change in manufacturing source(s), process(es), inspection method(s), location of manufacture, tooling, or
materials that can potentially affect fit, form, or function.

A change in numerical control program or translation to another media that can potentially affect fit, form, or function.
A natural or man-made event, which may adversely affect the manufacturing process.
An implementation of corrective action required to complete a previous FAI, as described in 4.4.

A lapse in production for two years shall require an update for any characteristics that may be impacted by the
inactivity. This lapse is from the completion of last production operation to the actual restart of production.
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221 Control of Nonconforming/Modified ltems
Supplier Disposition Requests (SDRs)

(221) Control of Nonconforming/Modified ltems

All line items delivered shall conform to the requirements of the PO. Nonconformances, design
modification requests, and requests for information to clarify PO, drawing, or specification
requirements shall be documented and submitted for consideration using the current version of
the SDR) form (EMS-0196). Under no circumstances shall nonconforming line items or services
be shipped without a GA-EMS-approved SDR. The SDR form (EMS-0196) may be obtained
from the GA-EMS website at the following URL: hitp://www.ga.com/quality-assurance.

* Important: When completing the SDR form,
the supplier must follow instructions on rear
of SDR form exactly as specified.

= Allrequests for deviations from drawing or
requests for information for PO, drawing or
specification requirements must be documented
and approved by GA-EMS using the SDR form. controlled, until physically rendered unusable|
Email correspondence with GA-EMS employees will not The supplier shall submit copies of any Comective Action Requests (CARS) they receive from
suffice as approval of deviations, without a formal GA-EMS’ customer representatives (e.g., Defense Contract Management Agency) to GA-EMS
SDR form submitted. within 2 days of receipt.

Product dispositioned as scrap shall be conspicuously and permanently marked, or positively

Completed SDRs and CARs are submitted to GA-EMS QA Representative (via email to

= CAR'si A-EM tomer representatives (i.e. DCMA
C sissued by G S customer representa es( e.DC EMS-SDR@ga.com) and the GA-EMS Authorized Representative.

or NAVAIR) must be submitted to GA-EMS within 2 days of
Receipt. NOTE: The original SDR form submitted by supplier will not be returned to the supplier after

« Note: Th I i t ive th qinal f back aft GA-EMS disposition. Upon GA-EMS disposition of submitted SDRs, a similar looking
ote: e supplierwill notreceive e onginatform back arter SAP-generated QN form (with information transposed from the original SDR form) will

GA-EMS disposifion be returned to the supplier. Additionally, the supplier may receive multiple QNs for one
» See slide #7 for location of SDR form on GA website. SDR.

v

=  Be sure to always use latest revision of form (found on website): http://www.ga.com/quality-assurance.

=  Acceptable means of fransmitting SDRs to GA-EMS:

1. If the supplier has a ProjectlLink account with GA-EMS, they may submit directly to the supplier’s Windchill account.
2. Alternatively, they may be emailed to the GA-EMS Buyer or ems-sdr@ga.com.

T——
W " . Contractor CAGE Code: 4V360 mSDR NO: REV
= Note that “REV" block on SDR form is not for the CENERAL ATOMICS = cowniione
drawing revision, but rather is the SDR revision SUPPLIER DISPOSITION REQUEST @PAGE:  1of
(nOT TO be enTered by SUpplIer)' [3) PART NOMENCLATURE: (4) DWG/PART MNO. (5) REV.. (8) LOCATION: (7) DATE:
(8) SUPFLIER NAME: I(B) SUPFLIER ADDRESE: . . ‘ (10) MFR CAGE CODE: | (11) GA-EMS BUYER:

GENERAL ATOMICS

ELECTROMAGNETICS



http://www.ga.com/quality-assurance
mailto:ems-sdr@ga.com

255 - Cerlificate of Conformance

(255) Certificate of Conformance

The supplier shall submit a copy of the Certificate of Conformance (C of C) that is
representative for each item delivered. The supplier shall retain the original C of C for its
records.

The supplier's C of C shall include the following:

. . + Supplier's name
= Cof C's are to be delivered using one of two

methods as detailed in the data submittal
instructions section of 0949L00008 EMS
Standard Quality Clause document, prior to
shipment (not physically with shipment).

+ Statement attesting that goods and services are of the quality specified and conform to
the PO requirements, including specifications, drawings, preservation, packaging,
packing, marking requirements, physical item identification, and applicable Government
and GA-EMS specification

+ [f material is GA-EMS furnished, so indicate.
+ Part number and dash number (when applicable).

. . + Drawing revision level and GA-EMS-approved ECN that was used to manufacture (when
» GA-EMS actually receives and rejects applicable)

T il
certs |OC|<Iﬂg Seller’s name. + Printed name, date, signature or stamp, and title of the supplier's authorized

representative signing the C of C
+ GA-EMS PO number
+  Serial Number(s) (when applicable)
+ Applicable SDRs
Requirements of this clause also apply to sub-tier supplier's certifications for “special processes”
when Quality Clause 204 and Quality Clause 277 appear in the PO.

NOTE: Ifthe supplier is a distributor, a C of C shall be provided in accordance with the above
or a copy of the original manufacturer's C of C shall be provided that is representative
of each item deliverable with the new shipment, as applicable.
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255 - Certificate of Conformance (confinued)

'3’ GENERAL ATOMICS

PURCHASE ORDER NUMBER

4500034791
Order Type - Firm Fixed Price (FEF)
Date Approved: 11/08/2011
Total PONalue
Change Ordef: On

LINE  DESCRIPTION CUSTOMER DUE DATE QTty UM UNIT TOTAL
ITEM CONTRACT NO. PRICE
10 WIDGET FORGING 04/30/2012 1.00 EA
i‘l’ax Status: A/P Use Tax, exempt
Procurement type: |
ECN-068213

» |nclude Part Number and Revision
level associated with “GA
Reference No.” (not “GA Legacy
No. on PO).

YeS$——  » PART NUMBER
No___» LEC

CY NUMBER 0

The items on this order contain CAI/CSI characteristics that require
100% verification and Government Source Inspection acceptance.

The following QA Clauses per GA-EMS 09492100008 apply to this PO:
(201-QA Prgm), (202-QA Prgm Approval), (203-Subcontracting), (204-
Subtier Supplier), (212-Access), (213-CSI/CAl), (214-Hold Points®),
E215-GSI (216-Source Insp),(217-QA Work _Re\ease&,(ﬁWB-FAl),(QQ1-SDR),
255-CofC), (259-Mat'l Certs), (267-Traceability), (280-NDE Rgmt's),
(281-NDE Report), (287-FOD)

(214-Hold Points*)-The following require 100% inspection and
documentation: (GSI Required)

- Verification of Ultrasonic Inspection (Note 1).

- Document review of Material Certification (C1), in addition to final
inspection per DCMA established procedures.

234-01 REV: D
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255 - Certificate of Conformance (confinued)

March 21, 2013

Certificate of Conformance

Drop Ship To: Bill To:
Example of a Complete C of C YL e, Genseal Atormlcs
36700 Sugar Ridge Road Atin: Accounts Payable
Narth Ridgeville, OH 44039 SanDiego, CA. 92186-5608
u i i FPh: 440-327-2102 Resale No: SR FH25-754887
Note that this C of C contains all . il
elements, required by the clause i.e. GA Buyer, John Smith
. ATTN: Mark Novack
Supplier Name, Conformance —
Statement, P.O. Number, Part number, Attention:  QUALITY ASSURANCE
.. . . P.O: 4500040978, C.O.# 06, Approved 02/22/2013
Revision, Quantity, Serial Number,
1 H 1 Line ltem 80
Prln’reo! Name, Signature and Tl’rle. of the WG 3690AS003937-01, Rev. B
authorized company I’epresenTCﬁ'lve, Part Description:  Rotor Weldment Modification
Quantity: lea
Serial No. 008

Ref. Cusiomer
Contract Number: NB68335-08-C-0573

XYZ, Inc. Work Grder No. 853681

X, Y, Z, Inc. cerifies the Rotor Weldment Modification is welded, machined and inspected
per engineenng drawing and purchase order requirements including preservation, packaging
and marking requirements. All inspection documeniation is electronicaily furnished o GA
Buyer upon completion of GA Source Inspection, GA SDR's: 4500040278-006 apphies to this
unit.

This unit was subject to on-si

urce Inspection at our facility.

Sin -
» |nclude reference to any approved

SDRs (Supplier Deviation Requests). /m‘" Ak

Jane Smith
Quality Manager
X,Y,Z, Inc.
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256/256a - Test Reports

(256) Test Reports

The supplier shall submit one (1) legible and reproducible copy of the actual test results of the
lot or item acceptance tests required by the applicable specification, identifiable with test
parameters and product submitted. The test report shall include the principal specifications,
including revision numbers or letters that govern the production of the item. Where guantitative

» Test ReporTs are fo be delivered USiﬂg limits are established by the specification, the test report shall indicate the actual values
one of three methods as detailed in the obtained during testing. Test reports shall include the control identity (e.g., lot, heat lot, batch,
data submittal instructions section of serial number) of the material or item tested. If the supplier is not the manufacturer, then the
0949100008 EMS Standard Quality supplier shall furnish the manufacturer's test report as described above.

Clause document, prior to shipment
(not physically with shipment).

These test reports must contain the testiinspection stamp of the individual performing the task,
or the printed/typed name, signature, fitle of the authorized representative of the third party
performing the test and date.

Test results will be subject to review and approval by GA-EMS.

= |f no “quantitative limits” exist, pass/fail (256a) Test Reports
results are acceptable in the form of a Within twenty (20) days after completion of test, the supplier shall submit one (1) legible and
Certificate of Conformance. reproducible copy of the actual test results of the lot or item acceptance tests required by the

applicable specification, identifiable with test parameters and product submitted. The test report
shall include the principal specifications, including revision numbers or letters that govern the
production of the item.

* New Quality Clause for CVN 79 contract (256a) * Where quantitative limits are established by the specification, the test report shall

indicate the actual values obtained during testing. Test reporis shall include the control

» Time sensitive submittal: Test report must identity (e.g., lot, heat lot, batch, serial number) of the material or item tested. If the supplier is
be delivered USihg one of three not the manufacturer, the supplier shall fufnish the manufacturer's test report as described
methods as detailed in the data above.

submittal instructions section Of. These test reports must contain the test/inspection stamp of the individual performing the task,
0949L00008 EMS Standard Quality or the printed/typed name, signature, title of the authorized representative of the third party
Clause document, prior to shipment performing the test and date.

(nOT phy5|colly with Shlpmem)‘ Test results will be subject to review and approval by GA-EMS.
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259 - Material Certifications

Chemical and Physical Properties

Material Certifications are to be delivered
using one of three methods as detailed in
the data submittal instructions section of
0949100008 EMS Standard Quality Clause
document, prior to shipment (not
physically with shipment).

Examples of other standards include
NAVSEA and SAE AS.

The applicable material specification
number and revision (e.g., ASTM A469 —
07) shall be listed on the Material Test
Report and must match the material
specification on the drawing.

Alternate materials will not be accepted
by GA-EMS unless an SDR form has been
approved by GA-EMS prior to shipment of
the material.

52

(259) Material Certifications — Chemical and Mechanical Properties

The supplier shall provide to GA-EMS material test reports (MTRs) along with a certification by
the mill or testing facility that performed the tests cerlifying compliance to specific ASME or
ASTM standards. This requirement applies to all components in an assembly, as specified in
the PO.

The MTRs shall provide both chemical and mechanical properties that include lotheat/melt
number and actual inspection and test values. Any subsequent heat treatment processes shall
require test reports and certifications from the testing facility that shall include mechanical
properties for the as-delivered condition. All MTRs shall include the typed name, signature,
authonty or title and shall be dated.

NOTE: If the material specification lists the testing of mechanical properties as
“non-mandatory”, the MTR may be limited to chemical properties (unless otherwise

specified in the drawing).

All documentation provided by the supplier shall be legible, and at a resolution capable of being
reproduced and scanned for electronic storage.

Complete matenal traceability shall be maintained throughout the manufacturing processes with
appropriate records maintained. Traceability records shall be available for review by GA-EMS,
when requested.

The supplier shall not use alternate materials or grades of materials without prior approval from
GA-EMS, even if they have similar chemical and mechanical properties. If the supplier desires
to use alternate materials due to availability issues, they must submit a request to GA-EMS
using the SDR form (EMS-0196).

For plastics and proprietary materials, a G of G from the material supplier attesting the material
meets its specification is acceptable (i.e., a materia] test report citing chemical and mechanical
properties is not required).
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259 — Material Certifications (continued)

» The Material Test Report (MTR) should always provide the following as required by applicable material
specifications:
Lot/heat/melt number
Grade, temper or alloy number, as applicable to the specific material ordered
Manufacturing and heat treatment details as required by material specification
Non-destructive test results (if required by material specification)
Chemical properties test results
Mechanical properties test results
v Typical mechanical properties: e.g., Tensile Strength, Yield Strength, Elongation, Reduction in area and
Hardness.
v Other mechanical properties, as applicable per drawing/material specifications: e.g., Grain Size,
FATT50, Charpy absorbed energy, Fracture Toughness, Fatigue Crack Growth Rate, Stress Rupture etc.

O O 0O O O O

» |f the heat freat condition listed on the drawing is not readily available from the mill, and the material is
purchased as-is, then additional heat treatment must be performed to meet the drawing requirements.

» The name of the supplier's authorized representative must be printed or typed on the MTR, with their signature
or stamp, and date. General Atomics sometimes receives MTRs missing some of these entries.

= GA-EMS sometimes receives MTRs which are difficult or impossible to read because they have been scanned or
copied multiple times. Test reports are submitted to GA-EMS customers and therefore need to be legible
enough for them to verify compliance to material requirements.

= GA-EMS suppliers are required to maintain material traceability throughout the manufacturing processes.
Material lot/heat/melt numbers must be maintained on all manufacturing travelers and inspection records.
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273 - Commercial Welding / Brazing Requirements for

Procedures, Repairs and Material Records

- Same requirements as QC 275 except the following:
— 30 Day SDRL submittal requirement

— Welder Performance Qualification Maintenance
Program shall be maintained to meet Code
requirements, but does not need to be submitted to
GA-EMS

— Multi-process PQRs (e.g. — AWS B2.1) are permitted at
the discretion of the GA-EMS weld engineer

— PQR supporting documentation shall be maintained,
but not submitted

— WPQRs are not required to be submitted

+ GENERAL ATOMICS
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275 - NAVAIR Welding / Brazing Requirements for

Procedures, Repairs and Material Records

* Most NAVAIR welding will be specified to AWS or ASME
codes.

« Work cannot begin until documentation is approved
by GA-EMS.

« This Guide is intended to aid, not direct, the supplier
towards successful completion and approval of weld
documentation.

(275) Weld/Brazing Requirements for Procedures & Repairs

IMPORTANT: This clause requires one or more documents that must be approved by GA-
EMS prior to use. The supplier shall provide, for review and approval by GA-
EMS, copies of the following documentation within ninety (90) calendar days
prior to commencement of work:

GENERAL ATOMICS
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275 - Frequently Asked Questions

- FAQs:

— Whatis a PQR, WPS and WPQR?

A Procedure Qualification Record (PQR) is the record of [actual]
welding variables used to produce an acceptable test weldment and
the results of tests conducted [in accordance with the specified code]
on the weldment to qualify a WPS.

A Welding Procedure Specification (WPS) is the [working] document
providing the required welding variables [and their limitations] for a

specific application to assure repeatability by properly trained welders
and welding operators.

A Welder/Welding Operator Performance Qualification Record (WPQR)
is the demonstration of a welder's or welding operator's ability to
produce welds meeting prescribed standards. The welder’s
‘certificate” [or WPQR] is the written verification that a welder has
produced welds meeting a prescribed standard of welder
performance.

— What format should be used for PQR, WPS and WPQR?¢

Recommended templates are available in the welding codes, but any
format is acceptable as long as the “essential variables”, henceforth
referred to as “EV"”, are specified within the document.

Source: AWS A2.4
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275 - PQR/WPS Qualification Process

WPS PQR Supporting Documentation

Lab Test Report &3

1108-1

T Rp—

GENERAL ATOMICS GENERAL ATOMICS

ELECTROMAGNETICS

Unibra

AWS DLI Weldiag Procedsre Specification (WPS)

Due 43072016 Rev.No. B Date
R 16 5

AN Charles A Johnson |, 2016 AWSTWI 9307084
(LA o oo
W sl oo oot

G,
Jolat Detail

016 Page 1of1

A

Filler Metal MTR

=) cerpau /= ] > S

Note: 1) ER70S-2 and ER705-6 are both acceptable wekding electrodes.

Webding P

Other requirements
(depending upon the
confract) may also
include hardness
testing, additional
NDT, CVN, etc.
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275 - PQR/WPS/WPQR & WOPQR Interaction

WPQR/WOPQR

PQR 123
Jane
g |
o : w2 ) WPS(s) 1,2,3 are all supported e
i by PQR 123, but the parameters g &
ST et 1 Joh | are furtherrestricted for specific
£ onn joint configurations for quality
4 ~ control z
WPQRs for Jane, John and Joe are | /
in accordance with qualified v e e
WPS(s). Welder Continuity must be :'“ Fl= - r
monitored (AWS = é months; —_— 7
NAV248 = 3 months) g i 2 =

PQR 456

EOPp—

WPS 4 [

i
!
1
{
LN

= - e = I
«r
| &
- WPS 4 is supported by
| ok 2 PQRs (PQR 123 (2G)
e and PQR 456 (3G)) for
the same material
and joint e —
| configuration
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275 - PQR Data

« Supporting documentation is critical for the quality and
integrity of the PQR.

« This is not a new requirement because the Codes always
made a provision for “specific values”.

d) All PQR’s or BPQR's supporting the WPS's or BPS's qualified after January 1, 2017
shall include the following:

i. All supporting documentation for the PQR and BPQR

* Inspection reports (e.g., Visual, Radiographic, Ultrasonic, Magnetic Particle,
Penetrant Inspections)

« Original records/reports of test results in conformance with the applicable code or
specification (i.e. — actual laboratory report, not transcription of data)

e Laboratory test result reports may include tensile tests, bend tests, hardness
tests, chemical analysis, Nondestructive tests, or other tests required by the
applicable Code or Standard.

* Test plate/pipe base material certificate of conformance (C of C) (e.g. Mill Cert.)
° Base material heat lot traceability

« Filler material certifications, certified to the required specification.
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275 - PQR Data (Cont'd)

AWS D1.1:2015

4.3 Common Requirements for
WPS and Welding Personnel
Performance Qualification

4.3.1 Qualification to Earlier Editions. Qualifications
which were performed to and met the requirements of
earlier editions of AWS D1.1 or AWS DI1.0 or AWS
D2.0 while those editions were in effect are valid and
may be used. The use of earlier editions shall be prohib-
ited for new qualifications in lieu of the current editions,
unless the specific early edition is specified in the con-
tract documents.

4.3.2 Aging. When allowed by the filler metal specifica-
tion applicable to weld metal being tested, fully welded
qualification test specimens may be aged at 200°F to
220°F [95°C to 105°C] for 48 + 2 hours.

4.3.3 Records. Records of tG {est results shall be kept

by the manufacturer or Contractor and shall be made
available to those authorized to examine them.

References are from D1.1:2015 and D1.2:2014

AWS D1.1/D1.1M:2015 P

4.7 Preparation of WPS

The manufacturer or Contractor shall prepare a written
WPS that specifies all of the applicable essential vari-
ables referenced in 4.8. Tr these
WPS variables shall be obtained from the procedure

qualification record (PQR), which shall serve as written
confirmation of a successful WPS qualification.

AWS D1.2:2014

3.12.1 Procedure Qualification Record (PQR). The

specific values gf» conditions involved in qualifying a

WPS shall be recorded in a form called the Procedure
Qualification Record (PQR). On this form shall be
recorded the essential variables for the specific welding
process (see Annex E for sample PQR).

For the PQR, thectual joint detailsand

sential variables used in the testing should be recorded
An example of a completed POR form is provided for

guidance in filling out the form. A copy offie Mill Test B
Report for the material tested should be attached. Also,

ing Laboratory Data Re ay also be included as

backup information or a PQR Test Result Form similar

to the examgle in this annex may be used. Cross refer-

ences tn the reavired mechanical tests as annlicahle to
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275 - PQR Data (Cont'd)

« Actual values are required by the Codes.

* A Procedure Qualification Record (PQR) is the record of [actual]
welding variables used to produce an acceptable test weldment
and the results of tests conducted [in accordance with the

specified code] on the weldment to qualify a WPS.

— Actual variables include Material Certificates confirming the precise
material alloy/properties/condition (Base Metals and Filler Metals)
— Actual Test Results, not a transcription of test results on a supplier’s
form
Lab results or, if the supplier has internal testing capabilities, the test
record

— Actual welding parameters (volts, amps, electrode, gas, weld
position, material thickness, joint configuration, etc.)

— Date of qualification test and certification statements with
signatures

« The best way to know what to record is to reference the essential
variables in the applicable Code.

GENERAL ATOMICS
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275 - Essential Variables

« Essential Variables (Code Specific):

— AWS D1.1:2015, Table 4.5 shown below:
« NOTE: There are 37 items identified in this Code

0:0 GENFRA L A rgylcs
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275 - Essential Variables (Cont’'d)

* Ensure your WPS is properly prequalified or
supported by a PQR.

Step 1: Identify

the welding
process selected

Note: Special attention to for qualification
onyfeéis’ring WPShchoTnges ;
must be given when trying to . _
resubmit previously Et/e(g)%é%(ﬁggfglfeh%
approved documents wYisl appics

: Table 45 process

PQR Essential Variable Changes Requiring WPS Requalification for
SMAW, SAW, GMAW, FCAW, and GTAW (see 4.8.1)

Process
Essential Variable Changes ta PQR Requiring v — < =
Requalification | SMAW | SAW l GMAW ] FCAW GTAW
Filler Metal
1) Increase in filler metal classification slr?r.g(h] X ‘ | X [ X
2) Change from Tow-hydrogen o nonlow W X | ] |
]Al\rl!lrJéL'!lS.\‘iA\-‘V electrode n ) 1 I —— Sfep 3: Ensure your [}

. WPS EV(s) are within
the specified limits
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275 - Essential Variables (Cont’d)

Essential Variable
Checklists (Code
Specific):

It is helpful to use a
checklist to ensure that
all essential variables
have been accounted
for and are compliant
with the applicable
Code.

Conducting this internal
review of your
documents will greatly
improve First Time
Acceptance by GA-EMS

Exercise caution when
using a universal WPS,
PQR, or WPQR form for all
Codes as the EV(s)
required to be stated in
the documents may
differ.

ovs 1.2 o Essain vacane raas wsDL1mPs
oto CENERAL ATOMICS iyt + GENERAL ATOMICS
Lo T pork o E
g

e

il

i

% R

Date(s), Fapcicaive:
o
"

Vote T Comment [ Calculator
ier et
: sccepratie
W
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iy WA
siee sccepable
w | w o] | unscspabs s
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= sccaptabe | Ranges ae within the coce i,
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275 - Essential Variables (Cont’d)

«  Welding Procedure Essential Variable References:

— AWS (not a comprehensive list)
« DI1.1:2015 - Structural Steel
— Table 4.5
« D1.2:2014 — Structural Aluminum
— Table 3.1
« D1.3:2018 - Structural Sheet Steel
— Table 6.2
« DI1.6:2017 — Structural Stainless Steel
— Table 6.1
« D9.1:2018 — Sheet Metal [non-structural]
— Section 5.3
— ASME Section IX
Tables QW-252 thru QW-265

— NAVSEA $9074-AQ-GIB-010/248
- TableV [5]

G’ENFRA L A TO,MI (=
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275 - Essential Variables (Cont’d)

« Actions for the reviewer:

— Develop an essential variable checklist per the applicable
Code (templates are available from the GA-EMS web site
or upon request)

— Review all essential variables and verify them against the
code limitations

* To ensure successful documentation acceptance by
GA-EMS and its customers, suppliers are encouraged to
review their documentation for errors prior to subbmittal
regardless if the procedures were developed by @
subcontractor, consultant, or other third party.

- Documentation will be thoroughly reviewed by GA-EMS
for errors. Documentation requiring rework can add
significant cost and impact to delivery schedules.

+ GENERAL ATOMICS
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275 - Essential Variables (Cont’d)

* Be advised that multi-process qualifications are not
permissible if Quality Clause 275 is specified on your
PO.

f) Multi-process PQR’s are not permitted (i.e., each PQR must be for one welding process
only)

« Multiple PQR's may be referenced on a single WPS, allowing multiple welding
processes in a single joint, in accordance with the applicable welding code.

For Example:

GENERAL ATOMICS
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275 - Essential Variables (Cont’d)

Checklists are
available for
download at the
GA website.

GA-EMS will provide
additional content
for suppliers as
needed.

Suppliers are
encouraged to use
the same checklist
that GA weld
engineers will use to
review documents.

GENERAL ATOMICS
AND AFFILIATED COMPANIES

» Home  » About

Terms and Conditions
Certifications and Forms
Quality Assurance
Small Business Program
Supplier Registration

GA-AS| Suppliers

» Products & Technology

Procurement Quality Assurance

» Procurement » News & Media » Careers » Contact

= Standard Quality Clauses, EMS
« Standard Quality Clauses, Muclear
= Supplier Quality Guide

» SiboierTecle
= Welding

» Forms

» Visitor Information

Supplier Template_ASME Section IX WPS Essential Variable Checklist

Supplier Template_Checklist WPQR_D1.1

Supplier Template_Checklist WPQR_D1.2

Supplier Template_Checklist_ WPQR_D1.3

Supplier Template_Checklist WPQR_D1.6

Supplier Template_Checklist WFPQR_DS.1

Supplier Template_Checklist WPQR_MAVSEA Tech Pub 248

Supplier Template_Rev A_AWS D1.1 Prequalified WFS Essential Variable Checklist
Supplier Template_Rev A_AWS D1.1 WPS Essential Variable Checklist

Supplier Template_Rev A_AWS D1.2 WPS5 Essential Variable Checklist

Supplier Template_Rev A_AWS D1.3 WPS Essential Variable Checklist

Supplier Template_Rev A_AWS D1.6 Prequalified WFS Essential Variable Checklist
Supplier Template_Rev A_AWS D1.6 WPS Essential Variable Checklist

Supplier Template_Rev A_AWS D91 WPS Essential Variable Checklist

Supplier Template_Rev A_NAVSEA Tech Pub 248 WFS Essential Variable Checklist

REF-0159_Process-Op and Inspection Method Sheet Checklist_3-2-16

= MIC Mark Fackage Summary (EMS-0282)
= Document Reuse and Duplication Request Form (EMS-0364)
= Welder Summary Form (EMS-0365)
= Supplier Disposition Request (SDR)
* Supplier Quality Bulleting
= |ssued January 6, 2017
= Issued July 3, 2017

Important: Do not make changes to GA approved procedures or other documents without re-approval by GA.

E2017 General Atomics. All rights reserved. | Legal | Contact
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275 - Sample Forms

« Sample Forms can be found in many Codes and they're a good
place to start when creating or evaluating your forms:

Sample PQR from Annex M in D1.1:2015

Sample WPS from Annex M in D1.1:2015

i

Sample WPQR from Annex M in D1.1:2015
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275 - Navy Approval Letter(s)

 GA-EMS will consider acceptance of approval letters issued
by the Navy for WPS/PQR/WPQR in accordance with NAVSEA

S9074-AR-GIB-010/278.

« GA-EMS will still review the applicability of the Navy approved
weld documentation to the GA-EMS PO.

v. Pertinent copies of Navy approval letters for WPS's, PQR’s, BPS’s, and BPQR’s that
have been previously approved for work related to NAVSEA S9074-AR-GIB-010/278
# Submit approval letters received regardless of the contract they were issued
under and how the supplier intends to apply them during fulfililment of the
GA-EMS PO.

NOTE: Procedures that were conditionally approved by the Navy for other contract

® V4 79 roduction Contr . will not be accepted by GA. |

N00019-14-C-0037
rrrrrrrrrrrrrrrrrrrrrrrrrrrrr m i

o Concurrence 0

TwaosonEs
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71

275 — Welder Training Program

(NAVSEA $9074-AW-GIB-020/248)

The following must be included for submission of supplier’s
training program for NAVSEA S9074-AW-GIB-020/248.

NOTE: The training program is not required for AWS welding
activities.

a) If no Navy approval letter has been issued approving a supplier WAWO and/or B/BO
operator workmanship training program please submit the following documentation.

i. A copy of the suppliers’ WAWO and/or B/BO workmanship training
program/presentation.

ii. Ewidence of satisfactory WO and/or B/BO workmanship training.
+ A copy of the training program/presentation attendance sheet.

» A copy of the training exam for each welder with a minimum passing grade of
75%.
iii. A copy of the Level Il examiner approval of the W/WO and/or B/BO workmanship
training program.
iv. A summary table listing each W/WO and/or B/BO, the processes they are qualified to

weld, when they were initially qualified and their most recent qualification
maintenance or continuity date.
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275 - PQR & WPS Requirements

(NAVSEA $9074-AW-GIB-020/248)

 Weld documentation required to be in conformance
with NAVSEA S9074-AW-GIB-020/248 must include, but
not be limited 1o, the components identified in QC 275

wes 125
WPS 125
wes T g) NAVSEA S9074-AR-GIB-010/278, Critical Safety Item (CSI), Critical Application ltems
Miller Dynasty 350 300 Amp AC/DC | . . i i
GENERAL ATOMICS [ [Grow [ Precipitaton et LT . - CAl), High Yield (HY) steel and High Strength Low Alloy (HSLA) steel Weldin
150 As 7 Flex Head
inless or | Treated to condition mp lex Hea tating
ELECTROMAGNETICS Cond. | H1025 per AMS e = d if ified in th t td t ire the foll . - dditi i
i PR SR L A R R e s B VI o rocedures, if specified in the contract documents, require the following in addition to
WPS No.: WPS 126 Original Issue Date: November 13, 2015 Mo 5";$° Treated ,Dm::{;lm B requirements ‘a” lhrDUgh “T" above:
Revision: Original Date: November 13, 2015 _ Cond H;E?.’;perAIdS Wbywe\dmgshql\bec\egnandﬁeeol |
ROR el Fan e EQR 2. P 120 i e R weii o 5 ciianie of ot most 1 fora | [ i. Joint geometry sketch or reference to other governing joint geometry requirements
Scope: This welding procedure shall be used for welding components in accordance with NAVSEA [Metals l‘m% | B
S LA o DI B oy wold bead shail b6 fomoved and 18 | ) ) } . ~
T o T — I — T = (e.g., MIL-STD-22, AWS D1.1:2013, Figures 3.2-3.6).
Welding Process(es) Type (¢.g. Manual, Semi-Automatic Manual l | . . =
Automatic) T m— | ii.  When required by the weld type, purge setup diagram and velume turnover rate.
Joints WIL05 E e | o i ) e
Tom Design ———— | °H ii. Supporting photographs as required to define unusual qualification setups and
250 o Sesigns excapr. Jomts westod wib prepiaced Hler mota mseri. mat jomts weiged rom | B —
;ie ;lde‘wnh o mm:g: or pr{Ep\a[Ed lnselnsp ochat and Met |:/pe se;: weld‘; n p:pe with nominal S [l peening B fixtures.
wall thickness less than 3/16”, seal welds other than edge and fillet types tube-to-tubesheet weids, INIA WA | ]
e Stch e e L. Iv. For NAVSEA S9074-AR-GIB-010/278 welding, all WPS's, PQR’s, BPS's, and
T linto the finished weld shall be examined visually . . e . e - -
| o BB, v oy grvcting or e sutbic ] BPQR’s shall contain a certification statement, certifying to the requirements of
= = - s ir
that they may be satisfactorily in rated . - - . . -
| | B NAVSEA S9074-AR-GIB-010/248 and be signed by a responsible official identified in
100% Argon ualified in accordance with NAVSEA S9074-
e 3 ckness. file: the contractors’ standard operating procedures.
| P 3 Seconds [&d by the welder prior to and during welding for
5 Seconds and welding defects
Joint Type: Single U-Groove, PJP, Butt Joint NiA file: Welding Engineer Date:_ [ [
Groove Angle (a): 0-10°
Groove Depth (S): 1/8” :::
Groove Radius (r): 1/8° NiA
Weld Depth (E): See macroetch specimens
Root Opening (R). 0° NiA
Joint Backing
es [ No [ Both Yes & No
F:nckvrlq Matenal = ‘ EoREYex kN I Bora -
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275 - Weld Maps

Weld Map Benefits:

Ensures accurate WPS/BPS application

Provides better direction to the welder

Facilitates a more efficient review of weld documentation
Ensures proper weld and inspection planning

Required for inspection

2} Weld/braze map identifying the WPS or BPS to be used to weld or braze each specific joint

on the drawing supplied by GA-EMS.

a) The WPS or BPS identification shall be shown in a contrasting color text
(e.g., red WPS identification text on a black line/text drawing) next to the weld/braze
symbol on the drawing supplied by GA-EMS

| A "Weld Map" is a non-standard term, but the welding Codes require them l

AWS D1.1 - Steel
6.5 Inspection of Work and Records

. The In

6.5.1 Size, Length, and Location o
spector shall ensure that th

the detail drawings and (hq(no unspecified welds
been added without the approval ol ETgineer

6.5.2 Scope of Examinations. The Inspector shall, at
suitable intervals, observe joint preparation, assembly
practice, and the welding techniques
each welder, welding operator, and tack welder to ensure
that the applicable requirements of this code are met

and performance of

6.5.3 Extent of Examination. The Inspector shall ex
amine the work to ensure that it meets the requirements
of this code. Other acceptance criteria, different from
those described in the code, may be used when approved
by the Engineer. Size and contour of welds shall be mea

[ AWS D1.2- Aluminum |
5.5 Inspection of Work and Records

e certain that the size,

location of all weld form to the require-
ode 2

and to the detail drawings, and that no
ave been added without approval.

5.5.2 The Inspector shall make certain that only WPSs
are employed which meet the requirements of 3.1 and are
qualified in conformance with 3.2.

5.5.3 The Inspector shall, at regular intervals, observe
joint preparation, assembly practice, the welding tech-
nique and performance of each welder, welding operator,
and tack welder to make certain that the applicable
requirements of this code are met.

D1.3 - Sheet Steel

5.1.1.6 Contract Document Conformance. Location, size, and length of weld shall be in conformance with

drawings or other contract document requirements. Welds that exceed the minimum length or size shall be permitted. |

AWS D1.6 — Stainless Steel

8.5 Inspection of Work and Records

8.5.1 Size, Tvpe, Length. and Location of Welds. The Inspector shall ensure that the size, type. length. and location
«of all welds conform to the requirements of this code and to the detai] drawings and that no unspecified welds have been
added without approval of the Engineer.

8.5.2 Scope of Inspection. The Inspector shall. at suitable intervals, observe joint preparation, assembly practice,

welding techniques, and welder’s and welding cperator’s performance. to ensure that the applicable requirements of this
code are met.

8.5.3 Extent of Inspection. The Inspector shall inspect the work to ensure that 1t meets the requirements of this code.
Other acceptance criteria. different from those described in the code. may be used when approved by the Engineer. Size
and contour of welds shall be measured using suitable gages. Visual inspection for cracks in welds and base metal and other
discontinuities should be aided by switable lighting and magnification. or such other devices as may be found helpful.

8.5.4 Inspector Identfication of Inspections Performed. The Inspecters shall identify with a distinguishing mark
or other recording methods all parts or joints inspected. Any recording method that is mutually agreeable may be used.
Die of eyclically loaded bers without the approval of the Engineer shall be prohibited.

8.5.5 Maintenance of Records. The Contractor’s Inspector shall keep a record of qualifications of all welders and
welding operators, all WPS qualifications or other tests that are made, and such other information as may be required.

8.5.6 When nondestructive testing is required, the Inspector shall ensure that procedures and techniques are in accordance
with Part D. The Verification Inspector may view the making of nondestructive tests, examine and evaluate the test results,
approve satisfactory welds or reject unsatisfactory welds, and inspect the prep: m and rewelding of unacceptable welds.
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275 - Weld Maps (Cont'd)

* |In order to comply with Code requirements, these documents
must be prepared anyway. For example, a weld map
communicates a “specified” weld, which is the WPS, at @
parficular “location” (i.e. —joint) on the weldment.

— There are several ways to achieve this; a simple example is
included in this guide.

« “Weld Maps” are best practice throughout industry. GA-EMS
IS requiring a review of the weld map with the supplier’'s weld
documentation (PQR, WPS, and WPQR) to ensure the
appropriate and qualified WPS is applied/"specified” to the
weld symbols on the drawing.

— The weld map is most likely already submitted to GA with the

Inspection Method Sheet (IMS) and/or Process Operation Sheet
(POS).

+ GENERAL ATOMICS
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275 - Weld Maps (Cont'd)

 Weld Maps:

— The WPS/BPS to be
used to weld or a , ; R—— ;
braze each specific|| ===
joint on the GA |
supplied drawing. ’ p- -

— The WPS/BPS ] o o FH =
identification shall L —
be shown in @ C T S |
contrasting color / T
text (e.g. Red WPS S -
identificationtext | & A} T ) © | o
on a black line/text | :

drawing) next to
the weld/braze .
symbol on the GA
supplied drawing.

I

ASME BPVC
DEMONSTRATION VESSEL

EXAMINATION H
“ T i A -
— e H P B SJi8e0] - TANK-SAMPLE
3 > ;

method can also 8 7 6 o
be used
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275 - WPQR/WOPQR

. Welder Performance Qualification Records (WPQR) and Welding Operator Performance Qualification Records
(WOPQR) are required to be maintained per the applicable Code requirements.
. Records shall be available for audit.
. Most welding Codes require evidence of “continuity” or "*maintenance” of qualification to be recorded within 6-
month periods.
. There is software available that can assist in managing this function, but any tool can be acceptable.
. Common terminology is “*Welder Continuity Log” and “Welder Maintenance Log"”.
. There must be integrity in the log in terms of verifying the welder/operator performed qualified welds successfully
within the time limits.
— Common ways of achieving this goal is by recording a job/order number that required a “qualified” (i.e. - WPS) weld
process or procedure or by having a qualified weld witnessed and inspected by a qualified company representative.
. If the WPQR/WOPQR expires, requalification is necessary for reinstatement.

. Keep in mind that different Codes have different requirements 4.2.3 Period of Effectiveness

4.2.3.1 Welders and Welding Operators. The

- ) o _ welder's or welding operator's qualification as specified

b) An example of objective evidence showing implementation of the SOP (e.g. — A welder jnt this codé shall be considered as temaining iy effect
continuity log). Welder continuity shall be maintained in accordance with relevant Codes indefinitely unless:

and Specifications. (1) the welder is not engaged in a given process of

e NAVSEA S9074-AQ-GIB-010/248: Every three months welding for which the welder or welding operatar is qual-
' ified for a period exceeding six months, or

«  AWS D1.X: Every six months
(2) there is some specific reason to question a

«  AWS D91 Every twelve months welder’s or welding operator's ability (see 4.24.1).

« ASME: Every six months 4.2.3.2 Tack Welders. A tack welder who passes the
test described in Part C or those tests required for welder
qualification shall be considered eligible to perform tack
welding indefinitely in the positions and with the process
for which the tack welder is qualified unless there is
some specific reason to question the tack welder's ability
(see 4.24.2).

Reference from D1.1:2015
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275 - Welder Summary Table (Cont’'d)

Welder Summary Table

« Welder Summary Tables
Reference 09492100008 EMS Standard Quality Clauses
bmﬂete ifhe following sections with request information and email the form fo Dafa Management af ems cmi@hga. com
O rI I l - re p O ( e ar zubmit thiz form weing other approved methods.

1 REQUESTOR INFORMATION

the need to submit WPQRs

Date of Request:

for each welder P ——
° Welder Qualification and

Maintenance Pregram:

- EMS-0365 can be i

This form may only be used when the following have been submitted and approved:
d | d d f m 'I' h G A a) The supplier's standard operating procedure (SOP) defining the supplier's process for gualifying
O W n O O e ro e welders/welding operators and tracking welderiwelding operater maintenance in accordance with
- customer-specified welding codes
M b) Relevant objective quality evidence (OQE) demenstrating implementaticn and cenformance with the
We S I -I-e . SOP for welderiwelding operator qualification maintenance (e.g., welder maintenance log or equivalent

and a GA-EMS approved welder performance gualification record [WPQR])

i. Any revisions to the SOP require review and approval by GA-EMS prior fo use.

L] L]
[ | n d I V I d l | O | W P R S S h O | | n O'I' ¢) A single code-acceptable WPQR that is a representative sample of the other WPQRs used to qualify
welders/welding operators listed in the summary table

i. This requirement may be safisfied by submitting a WPQR previously approved by GA-EMS.

be submitted excepft for the / . e

3.4 Ligt all welders and weld operators who will be used to fulfill the PO gpecified above.

B3

one-time approval o || “CEERT [ [BEE
Note: Prerequisite
conditions prior to
U S e 0 *Add/delste rows as needed
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275 - Document/Data Reuse

* Previously approved welding documents by be
requested for reuse on a new PO (Form EMS-03é64)

« EMS-0364 can be downloaded from the GA website.

o) Document Reuse Requirements:

a) If the supplier would like to use previously approved welding and/or brazing procedures
for new GA-EMS POs specifying parts with similar raw materials/thicknesses and similar
weld/braze specifications/codes, the supplier must notify GA-EMS CDM by submitting
EMS-0364 with their intent to reuse previously approved weld documentation.

b) The supplier is still required to submit new or revised documentation for GA-EMS review.
If any procedures or documentation is revised, then it needs to be submitted for review
and approval prior to being used.

c) Weld maps are required to exercise Document Reuse Option 2 and must be submitted
with the request.
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275 - Document/Data Reuse

o:- CENERAL ATOMICS Supplier Document Reuse Request .:. GCENERAL ATOMICS Supplier Document Reuse Request
- teference 09492100008, EMS Standard Cuuality Clauses - Reference 09492100008, EMS Standard Quality Clauses
Fill in the following sections with request information and email the form fo Data Management at ems cmi@lga.com. 4.2 Option 2 uest (as applicable to the PO)
N Frayl
1 Requestor Information S p— LI, o e . oot o
) ) PO PO D ) T Heow Part Humber | g
Supplier/Contractor Name: Insert Na Numbar | Mumber Tank Humber Revialon Humber Revialon | == Ravialon
Humber

Date of Request: MM/D

Quality Clause # for Request:  Insert only one Quality Clause Number Here (e.g., 275)
2 Restrictions
Each request for document reuse shall be specific fo a quality clause (e.g., 275 or 230). Documents for
multiple quality clause requirements shall be submitted separately.
All document reuse requests shall be approved by GA-EMS prior to implementation.
3 Document Reuse Options
Opfion 1: Supplier documents that were previcusly appreved by GA-EMS for a specific parthardware at a
specific revision may be reused for the manufacturing of an identical partfhardware as long as the new
part/hardware has the same part number and revision as the original part’hardware document.

“Acd rows as needed
Option 2: Supplier documents that were previously approved by GA-EMS may be applicable for the A
manufacturing of a new parthhardware. The supplier document must meet or exceed the new parthardware
requirements of the purchase order (PO).
4 ier Document ldentification
4.1 Option 1 Bequest (as applicable to the PO)
q Pravlously
Previous Curran Approved 2 Supplier
PO PO windehil pplier Document | suppiler Document | noiment | part Mumber ol
[ Mamber Task Typa/Description Humibar Reviakon Reviglon
Humber
“Atid rws as nesded
Revision: A 3 Revision: A 2017112505
1 5

=
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275 - Welding / Brazing Requirements for Repairs

- Weld Repairs:

— First distinguish between the need to “repair” a defective
characteristic or “rework” unacceptable discontinuities from a
weld deposit.

— If arepairis necessary, an SDR may be required, and begin
preparing a weld repair procedure.

6) Repairs for Weld/Braze Nonconformance
If no provisions for the repair of weld defects are made in the applicable Code, the following
requirements apply:

Weld repair procedures shall be written as detailed instructions and as a minimum shall include
the following:
a) Method of removal of weld or base metal

b) Method used to ensure defect removal (e.g. - Magnetic Particle Testing [MT] or Liquid
Penetrant Testing [PT])

c) Method for the re-welding/brazing, using qualified welders/brazers with an approved
WPS (if different from the original)

d) Extent, location and depth of the excavation, which shall be documented on an
inspection report

The re-welded/brazed area shall be re-examined and documented by the methods used for the
examination of the original weld.
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275 - Welding / Brazing Requirements for Repairs (Cont’'d)

81

Rework

Any defective discontinuity,
such as porosity, undercut,
lack of fusion, cracks, etc.
that can be reworked back
into a conforming condition
with an existing WPS and
qualified welders.

The final condition of the
weldment will conform to
conftract requirements
despite the rework.

VS

CAUTION: The definitions
provided herein are unique to
welding processes and should
not be considered as
synonymous with dimensional
repair/rework definifions.

Repair

Defects in the base metal,
such as lamellar tears and
mislocated holes, that cannot
be reworked with existing
approved procedures.

The final condition of the

weldment will likely deviate

from the contract

requirements as a result of the

repair.

— Thisis inclusive of altered

material conditions and
PWHT processes not

previously approved on the
WPS(s)
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275 - Weld Planning

While not required, having a standard approach to determining
qualification will help to consolidate/reduce costs and improve
document quality and completeness.

Weld Planning SOP

Project
Name
P/N |D/N (if different)
Charge #
Weld
Engineer
Date
Prepared
Planned
Step # Description Element(s) Sub-element(s) Neczslad) Start | Due Date | Status Cost. () 0F Risk(s) Barriers Comments
(Yes/No) applicable)
Date
Multi-process
1 Identify Code(s) required |Identify qualification options Testing Requirements
Prequalification
Joints
Materials (Groups)
2 m;,er‘szge’:jm;p Weldment characteristics (Ref DWG) |Positions 8
DWG Notes
Thickness(s) \
3 Weld Process Determine most appropriate (0
process(s)
SWPS Availability O
Appropriate and Efficient WPS(s) ﬁls
Evaluate the use of existing WPS(s)
Create pWPS
Budget ($) |
4 |identify PQR(s) Create POR(s) Determine quantity of
coupons
Create schedule
Identify Test Lab
Identify additional Spédﬁc instruments
y . Chill bars
tools/fixtures/equipment -
Temp Sticks
PQR
WPS
5 Approve Weld Docs WPQR
WOPQR
Release in Windchill
6 WPQR(s)/WOPQR(s) Continuity/Mail e Plan "the Log" in ProWrite
7 Welder Skill Training
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275 — Weld Planning (Cont'd)

. .
« Develop a PQR that will give
.

maximum coverage to the extent
‘I' h | . b | C d | | R WPS Qualification—Production Welding Positions Qualified by Plate, Pipe, and Box Tube Tests (see 4.4)

e O p p I C O e O e O OWS o Qualification Test PMM((;\:::T‘.‘il\wmmu Production Pipe Welding Qualified Production Box Tube Welding Qualified

T.Y, K
Connections Connections

— For example:

Groove | Groove

ype tio cjp 313 F J i CJF Pjp J ] Fillet

G ¥ F F b F

* Inseveral Codes, but D1.1 Table |4~ :\U |1 : o 8
{ e

4.1 in particular, qualification A .| ¢ i
(i.e. — PQR weld coupon(s)) ona | =i |
aroove will automatically qualify
for fillet, plug and slot weld

joints. Table 4.2

WPS Qualification—CJP Groove Welds: Number and Type of Test Specimens and
efe H R f Thick d Di lifi > i i i
° Quollflcohon Oﬂ -l 1 plOTe, per n E”aé’.r\lgeo ickness and Diameter Qualified (see 4.5) (Dimensions in Inches)
D1.1 Table 4.2, qualifies any (R Pk N -
Pipe or Tube Thickness® *

future WPS that's properly —
supported by the PQR from 1/8" | Mot ] _Section

. . . Ihickness (T) | Tension (see | Root Bend | Face Bend | Side Bend
‘I'O U nllml‘l'ed ‘I'hlckn eSS. Tested, in Fig. 4.10) |(see Fig. 4.8)|(see Fig. 4 8)((see Fig. 4.9) fﬂiur 1 }ij
1BsT<38 2 2 2 (Note g) /8 | 2T
— The benefit is the reduction of | 3 L

overall qualification (i.e. - PQR) 25—
costs.
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275 - Cost Reduction Opportunities

All of these options are acceptable fo GA-EMS.

1

CAUTION: It is critical that the supplier/user
ensures applicability of the option chosen
to the part being welded. If it doesn't
apply to the part, GA-EMS will reject it

WPS Qualification

Qualify WPS by way of
qualification ftesting in
accordance with the

applicable Code

Most versatile/flexible
path to WPS
qualification

This is the most
expensive path to
having a qualified
WPS

84

Prequalified WPS

Some Codes allow PWPS
— Not alldo

A WPS can be written in conformance to the
Prequalification Clause and begin certifying
welders to it

No Qualification Testing (PQR), and
associated cost, required

Still requires welding expertise to ensure
PWPS(s) are properly implemented.

Less expensive than WPS qualification

Standard WPS

AWS publishes and sells SWPS(s)
ready for use.
(http://pubs.aws.org/t/procedures)

The AWS Welding Research
Council (WRC) develops them
and they are supported by many
PQRs in the WRC's library.

Not as versatile as WPS
qualification

ASME, NBIC and NAVSEA S§9074-
AQ-GIB-010/248 acceptable

Most economical path to a WPS
(typical cost is <$300)

EXATION . " " TRAkSEER
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277 - Special Process Certifications

(277) Special Process Certifications
Special processes include put are not limited to plating, coating, passivation, and heat treating.

Prior to each shi nt of the product, the supplier shall include a process certification to GA-
ing conformance to the drawing requirements, and stating that the special process

= “Special Processes” will be identified as performed complied with an identified industry specification.

such by GA-EMS, such that this Quality Clause Heat treat certifications shall be accompanied by time/temperature charts and a summary

will appear in your PO. description of the heat treat time and temperature data indicating the fumace and heat treat lot
number. The certification shall state the name of the processor, date of processing, and the
» Special Process Certifications are to be printed or typed name and signature of the responsible representative of the processor.

delivered using one of three methods as At a minimum, the special process certification shall include the purchase order (PO) number,

detailed in the data submittal instructions the part description, the part/drawing number with revision letter or engineering change notice
section of 0949L00008 EMS Standard Quality part description, fne p g nut _ Jineering £nang
(ECN), if applicable, the name and location of the special processor, and the special process

Clause document, prior to shipment (not 7 : _ . L
. . . P P ( being performed (must match drawing note including the specification, class, type, and color,
physically with shipment).

where applicable).
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280 — Nondestructive Examination (NDE) Requirements

Note: Clause 280 is a time sensitive submittal

(280) Nondestructive Examination Requirements
IMPORTANT:

This clause requires one or more documents that must be approved by GA-
EMS prior to use. Once a document has been approved by GA-EMS,
Suppliers are not to make any changes to GA-EMS approved procedures or
other documents without re-submittal and re-approval by GA-EMS. Changes
cannot be implemented at supplier until subsequent revision has been officially
approved by GA-EMS.

For blank report form content requirements see

Clause 280 section c.

A “Technique Sheet” is a work instruction detailing

the NDE method and fest parameters to be used

for inspecﬂon of a Speciﬁc material or pgr-]-. The The supplier shall provide the documents associated with (a) and (b) below to GA-EMS for

Technique Sheet should be prepared (or
approved) by the supplier’s Level lll Inspector. _
See slides 84 thru 87 for examples of Technique '
Sheets for 3 NDE disciplines (PT, MT & UT).

The “Seller’s Written Practice” is a procedure
developed by the supplier detailing its required
qualification and certification, and responsibilities
of NDE personnel. Included should be the
minimum required education, training hours,
examinations and experience.

Important: The supplier’'s Written Practice must be
approved by the supplier's NDE Level lll.

Requirements for NDE personnel certification and
qualification records have been clarified in
09492100008 Rev U.

In some cases, the supplier’s written practice is
not required (see exceptions on next page) if the
inspectoris an AWS Certified Welding inspector
(CWI). See NEXT PAGE for more details and
continuation of Clause 280 requirements.

T

review and approval within thirty (30) business days prior to use:

a) Procedures

A nondestructive examination (MDE) procedure for each NDE method utilized,
including a blank report form. This is a one-time submittal unless the procedures are
revised.

All NDEs, Leak Testing (LT), Magnetic Particle Testing (MT), Liquid Penetrant
Testing (PT), Radiographic Testing (RT) and Ultrasonic Testing (UT) shall be
performed in accordance with detailed written procedures that meet the requirements
of the applicable specifications called out on GA-EMS released drawings.

NOTE: Visual examination of welds (VT) does not require a written procedure
unless specified by the governing weld code/standard (e.g. NAVSEA
$9074-AR-GIB-101/278).

A part-specific inspection method/technigue sheet for LT, MT, PT, RT, and UT shall

be submitted to GA-EMS for review and approval for each part to be inspected.
Technique sheets are not required for VT. Revisions to technigue sheets are not
required unless a revision to the drawing or engineering change notice (ECN)
changes the NDT requirements.

) Personnel qualifications

The supplier's written practice

All NDE processes shall be performed and interpreted by personnel qualified /

certified in accordance with a written practice developed by the supplier to the

requirements of SNT-TC-1A. The recommended practices of SNT-TC-1A are

mandatory as modified by specifications. The supplier's written practice must be

approved by the supplier's NDE Level I11.

NOTE: When personnel are certified in accordance with AWS QC1, as allowed
below, the requirements for a written practice do not apply.

GENERAL ATOMICS
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280 — Nondestructive Examination (NDE) Requirements

= Important: All NDE inspections must be performe i. Personnel certification records
by an NDE Level Il with the exception of Visual NOTE: An inspector with a current AWS/CWI certification is considered qualified to

Examination of Welds (VT) which may be perform VT inspections of welds, unless the drawing or applicable weld
performed by an AWS CWI| unless the drgwing specification (e.g. NAVSEA 59074-AR-GIB-101/278) mandates Level Il VT
calls out NAVSEA welding. New for Rev U! certification to SNT-TC-1A.

SNT-TC-1A certification submittal requirements are as follows:

= Requirements for NDE personnel certification and , = ,
* The records shall be submitted separately (individual files) for each inspector.

qualification records have been clarified in

09492100008 Rev U and shall include the ¢ The records shall include each method that the individual is certified for and the
most recent eye exam date and results.

foIIowmg. + The certifications shall include a certifying statement stating that the individual is
= New for Rev Ul AWS/CWI certifications are no certified in the methods (e.g., MT, PT, UT, RT) and meets the requirements of

accepted for parts requiring VT of welds unless the company’s written practice (include document number).

the drawing call out NAVSEA welding. » The records shall be signed by the certifying authority and title along with

typed/printed name.

A AWS/CWI certification submittal requirements are as follows:
* The records shall be submitted separately (individual files) for each inspector.

« Current copy of AWSICWI certificate.

—
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280 - NDE Requirements (continued)

Note: It is imperative that the NDT reports are legible
(including GA and Government stamps/signatures) and
contain all elements of section c) as the NDT reports
may be subject to further examination by GA-EMS NDT
Level 3 Quality Engineer and /or during data package
buy-off by GA-EMS Customer Quality Representatives.

= To obtain document DI-NDTI-81936, refer to the
website below and enter number into the
“Document ID” section and click Submit button:

hf\‘pz//quickseorch.dlo.mil/

-

Database last updated: Oct 25, 2016 Basic Search

Enter search criteria in Ug or more of three text fields: Document 1D, Document Number, Find Term(s). Filter search results by selecting
v

Status or FSC/Area from ldrop-down lists, or by checking the box and specifying a range of document dates. Click a label for a detailed
description and sample sdarch results.

Document ID: DI-NDTI-81936 Document Number: Status: All v

Find Term1,Term2,... For AllTerms « In Title or Keywords or Scope

FSCfArea: Select all - [[] Document Date: 26-Oct-2015 Through 26-Oct-2016

DLA Document Services, Building 4/D, 700 Robbins Avenue, Philadelphis, PA 15111-5034.
Address questions to ASSIST Help Desk at
215-887.6396 [DSN. 442.8258
snd Section 508 Compliance

Privacy and Security Questions or comments: ASSIST Feedbacdk.

G: UNAUTHORIZED ACCESS TO THIS UNITED STATES GOVERNMENT COMPUTER SYSTEM AND SOFTWARE IS PROHIBITED BY PUBLIC LAW 593-474 (THE
COMFUTER FRAUD AND ABUSE ACT OF 1986) AND CAN RESULT IN ADMINISTRATIVE, DISCIFLINARY OR CRIMINAL PROCEEDINGS.

c) NDE Reports
Upen completion of the examination, the supplier shall submit NDE reports that must
include the following:
i.  Company name/identifier

ii. The part/drawing numbers, revision (including ECNs, if applicable), and part
description

iii. ltem serial numbers, lot number, heat number, etc., or other appropriate
identification

iv. NDE procedure number and revision number or letter

v. The approved part-specific inspection method/technique number

vi. The method used

vii. Equipment and materials used

vili. Acceptance criteria

ix. Date of examination

X. The test results

xi. Weld map and/or data sheet (if used)

xii. The typed/printed name, signature and NDE certification level of persons
performing and authenticating the test on each page

xiii. The typed/printed name, signature and NDE certification level of persons
interpreting the test results

xiv. Indication of acceptance by GA-EMS and Government representatives. NOTE:
This is only applicable when Clauses 214 or 214a (Seource Inspection Hold Peints)
and/or 215 and 215b (Government Source Inspection) are invoked on the GA-EMS
PO.

xv. All pages shall be paginated

d) Visual inspection of welds/braze joints

All welds/braze joints shall be visually inspected per drawing/specification requirements

and written procedures. Results shall be documented on a visual inspection report that

meets the requirements of Subsection ¢) above.
e) Low Halogen Penetrant Materials

When liquid penetrant materials with low halogen content are required, the test report

shall include the material manufacturer's lot/batch number used and a certification of

chemical analysis showing the actual halogen content for the applicable lot/batch.

GENERAL ATOMICS

= See NEXT PAGES for technique sheet examples.
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280 - Nondestructive Examination (NDE) Requirements
(GA-EMS Generated Liquid

Pape 1 of 2

LIQUID PENETRANT TECHNIQUE

Penetrant Technique Sheet Example)

Pape 2 of 2

Part Mo, | 34000

D1572895-01_b

Technigue No.: | GA-16-PT-0002 | Rev.: | 0

LIQUID PENETRANT TECHNIQUE

Part No. ‘34000D15?2895-01_h TechniqueNo.: | GA-16-PT-0002 ‘F!ev.: ‘n

EXAMINATION REQUIREMENT S

SPECIAL INSTRUCTIONS

Part Description: ALIGNMENT PUCK TROUGH CLEVIS

Part Mo. / DWGE No: | 34000D1572895-01_B MNDE Procedure: QDI 3801-PT-PE Issue J

Program: EMALS CVN 79 Examination Spec.. | ASTM E1417

Customer: NAVAIR Fabrication Spec.: NiA

Material Type: PH13-8MO Material Spec.: AMS 5629

Examination Area: All machined surfaces Surface Condition: | Machined

PENETRANT SYSTEM MATERIALS

Type: 1 Cleaner/Remaover: | Sherwin DR-60

Method: D-Post Emulsifiable Penefrant: Sherwin RC-77

Sensitvity: | 4- Ultra High Emulsifier: Sherwin ER-83-A

Developer | Form a-Dry Powder Developer: Sherwin D-90-G
PRECLEAN

Chemical Etch: | None

| Pre-clean Method: | DR-60 Dip

Drying Method: Air Dry 5 min. minimum

PENETRANT APPLICATION
Penatrant/ Surface Temp: | 50-100° F | Application Method: | Immersion
Dwell Time: | 10 min. minimum—30 min. maximum.

PENETRANT REMOVAL AND DRYING

Penetrant Removal Method:

Emulsifier Spray [ Water Wash

Water Spray Pressure [ Temp.:

20 PSI minimum — 40 PSI maximum / 50 — 100° F

Emuisifier Application Method:

Dema Spray 1—5 % concentration

Emulsifier Time:

Spray 3 min. maximum / Water Wash 3 min. maximum

Drying Method & Temp / Tima: Dryer Oven: 140° F [ 5-30 min, check after 10 min. 2 125° F
DEVELOPING

Application Method: | Dynamic Cloud | Dwell Time: | 10 min. — 30 min. maximum
EXAMINATION

lllumination: | Black Light 1000 pw/cm?*

Acceptance Criteria: MIL-STD-2035A (SH); O.D. Surfaces Para. 7.6/ 6.4
I.D. DWG. Note 7: NO LINEAR INDICATIONS ALLOWED

POST CLEAN

Ultrasonic Clean | Water Rinse | Hot Air Dry

Include pictures, drawings sketches etc. to show complete coverage has been obtained if required.

Drawing MNote I:_T'> No Linear Indications Permitted.

Prepared By (Print Name, Sign, Date)

Lewel Il Approval {Print Name, Sign, Date)
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280 — Nondestructive Examination (NDE) Requirements

(GA-EMS Approved Supplier Generated Magnetic Particle Technique Sheet

Company / Logo Name Here ==

Magnetic Particle Technique Sheet . 'E‘,‘..‘:;:;f‘%;"u;j;wn:wem.. Compony / Logo Name Here
Approved for use for Thomson, &Rz - = : Magnetic Particle Technique Sheet

General Atomics Ramon :wummmw;w Page 1 of 2

Customer: GENERAL ATOMICS Cust Appr Req'd Technique #: MT060116-3 Rev:1

Technique #: MT060116-3

Part #: 3400001542433-5W2 Rev:C Router Op #(s):130 ¥ % <
Picture # 1 Description
Part Desc: SW2PORT RAIL SUPPORT FABRICATION R Material Type:HY-100
Procedure: NDT-3 GA REV 1 145 W o e

Specification: NAV. T9074-45-GIB-010/271 REV._ 1
Fab Spec / Code: NAVSEA S9074-AR-GIB-D10/278 1AUG1995 TABLE VIIIM2 CATEGORY A
Acceptance Criteria: MIL-STD-20354 (SH) CLASS 3

w—< B 196

Welds Other Test Items

I DPRO
URFACE COM

Processing Requirements
Special Equipment Used: NA1S TEST BAR TB10 TEST BAR

[0 Blacklight (Min 1200uw/cm*2) Whitelight (100fc Min) Green indicates typica /

Area to be Inspected: WELDS: 145 146,147,148,149,1494 150,157,152 AND ALL NEWLY MACHINED SURFACES SAME WELD direction of magnetizm. % 25 147

NUMBERS woanpipt  we wOE ;
148 =
Preclean Method: WIPE Preclean Material:N/A Manufacturer:
MPI Equipment: YOKE Manufacturer/Model : Parker B300 MPI Current: AC Picture # 2 Description
Amps

Headstocks
Clamps
Prods
Coil
Yoke
PL1O Coil

Particle Type: DRY POWDER, BP-68 Manufacturer: CIRCLE SYSTEMS

Carrier: NiA
Application: POWDER BULB Particle Conc:
N

Demag Method: VERIFY <=2 X pointed to by

Postclean Method:WIPE Postclean Material :ACETONE Manufacturer: ? — Arrow indicates typical

Rust B tat LB /

direction of magnetization

Special Instructions

During inspection, the magnetizing current shall remain on during the period the magnetic parficles are being applied and while excess particles are being
removed. For cases where the magnetic particles can fall off the item before the inspection is complete, the magnetizing current shall remain on during the
examination of the inspection area, and the evalustion of any detected indications.

The magnetic field shall be induced with the prods or yoke legs placed diagonally,

30 to 45 degrees, to the longitudinal axis of the weld, and repeafing this test along the oppoesite diagonal of the weld. During

inspection of adjacent areas of the weld, the prods or yoke legs shall overiap the previous placement by a minimum of 1 inch.

As an altemative, the magnefic fields may be induced by placing the preds or yoke legs paralle! to the lengitudinal axis of the

weld, overiapping the previous placement by a minimum of | inch. Subsequent to the longitudinal placement, the weld shall

be inspected by placing the prods or yoke legs perpendicular to the weld. When this altemalive is used, the area o be

inspecied shall be limited to one-fourth of the prod or yoke leg spacing on either side of a line joining the prods or yoke legs

Prepared By: Date: 10/03/2016
Approved By: Date: 10/03/2016
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280 — Nondestructive Examination (NDE) Requirements

(GA-EMS Approved supplier generated Ulirasonic Inspection Technique Sheet Example)

PROCESSED By: Tina M Ball

Company / Logo Name Here e

Document Title:

201508/31

Ultrasonic Technique Card IAW

AMS-STD-2154

Page 1 of 4

Configuraton and Data Management

Card #: _020893-0004-UT Rev. 0

C Approval: Required

Approval Date: _7/9/2015

C Approval Date: Required

Company / Logo Name Here

Page 2 of 4

Name and address of testing facility

Number of the procedure this technique card is
in accordance with including latest revision
letter, if applicable, and date.

INS-ALL-NDT-16828 Rev. 6 Dated 8/18/14

Number of the governing procedure(s) or
specification(s) these procedures and technique
cards are in accordance with including latest
revision letter, if applicable, and date.

AMS-STD-2154A 10-2012

Personnel requirements.

Certified Level 2 or 3 in accordance with XYZ Company
Written Practice #12345678910. XYZ Company's
written practice is in accordance with SNT-TC-1a and
NAS-410 requi

Inspection method type and acceptance class or
classes to be applied.

No indication larger than .045 per MIL-STD-2035.

Inspection mode (shear longitudinal, etc.).

Longitudinal Wave Only

Inspection zones, if applicable.

Reference curves may be divided into "Zones™ if
material properties do not allow for full coverage of a
single scan.

Specific part number and configuration to be
tested.

BIP: 3890A5000392-01 Rev:C
See Scan Plan for Configuration

Specific material and form for which the
procedure is being prepared.

Material: 15-5 PH
Form: Forged Shape

Manufacturer and model numbers of any
instrumentation to be used in the test Include
any recording equipment, alarm equipment and
electronic distance-amplitude correction
equipment.

GEIT USM 36, USM-Go, Phasor XS, USN-58L, or any

equipment with equivalent capabilities to these models.

Electronic DAC and/or TCG may be used as needed.
These options will be used from integrated software
Iready included in the flaw d

Scanning plan. Describe the surfaces from
which the tests will be performed and the
ultrasonic beam paths to be used.

See Scan plan below

Method of applying transfer, if utilized

Transfer technique: The transfer technique shall be
used to compensate for differences in sound
transmission characteristics that may exist between the
reference standards and each part or piece of material
to be tested. Transfer shall be accomplished by no(mg
the dB or gain di in the
from reflectors in the reference standard and the part
or piece of material to be inspected. These reflectors
may be the back surfaces for straight beam
inspections, "V" notches for angle beam inspections,
or any other reflectors which will aid in accomplishing
transfer. If ible, a of four reflecti: from
different locations in the part or piece of material to be
tested shall be noted and the lowest response shall be
useu for companson with the response from the
he i shall be
correc(ed by flst cahbralmg on the appllcahle
and then g the gain or dB
of the instrument by the difference in gam or dB noted
above.
Note: Ihis comparison (reference standard) shall be
taken on a similar metal path as the back reflection of
the forging under test, transmitting sound in the same
direction as the certifying test, and shall have the same
configuration. For example, a round standard’s radial
gain setting cannot be used for comparison for an axial
test through flat surfaces. If the forging is 6 in. round
then the reference standard comparison shall be from a
ﬁln round radial surface
Exception: The use of the transfer lechmque is not
required for ishing ivity if the
signal amplitude from a reflector in each part of each
piece of test material is in the range between 60 and
160 percent of the signal amplitude from an equivalent
reflector in the reference standard,

Transducer Description:

APPROVED FOR USE DN: cn=Gerald Schmidt,

FOR GENERAL ATOMICS 0=EMS Quality Assurance,
ou=General Atomics,

Tvise: Single or dual element contact
ype: probe

Size: @.5-1.0 inch

Frequency: | 2.25.10 MHz

Transd Element

Gerald Schmide oo 8
EMS QE-NDE Level lll .com, c=US

ASNT Cert # 11503 Date: 2015.08.07 06:35:07
0700

Material: | Piezoelectric Element

Sound Beam Angle: 0°

Wedge or Shoe

Description: | NA

Description of manipulating and scanning
equipment.

None

Surface condition requirements.

125 RMS or better on scanning surfaces

Special material handling and processing of
parts defined when needed.

None

Couplant.

Esgard PL-2, SAE 30 Motor Oil, or Water based Gel

Test blocks and methods of standardization

Test Blocks:

$B2198-.031 in. FBH at TMD of .25 & 1.125 in.
53854-.062 In. FBH ata IMD of 3.0 in.

$3853-.062 in. FBH ata TMD of 4.75 in.

Gain extrapolation shall be used in order to accomplish
a.045 in. FBH sensitivity.

Establish the curve by adjusting the instrument gain
such that the reference reflector which produces the
largest response is at 80 percent of the vertical limit.
This is the primary reference response. At this
instrument gain setting, record all other reference block
responses over the desired metal path range. The DAC
curve is constructed by joining the peak responses
from each reference block with a smooth curve. An
electronic DAC curve, or Time Corrected Gain (TCG)
may also be conslructed by collsclmg and correcting
all the r yto a of 80
percent of the vertical limit utlllzlng the established
instrument gain setting.

See next slide for pages 3 & 4 of UT Technique Sheet >>>>>
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280 — Nondestructive Examination (NDE) Requirements

(GA-EMS Approved Supplier Generated Ulirasonic Inspection Technique Sheet Example)
Pages 3 & 4 of 4

Company / Logo Name Here Page 3 of 4 Company / Logo Name Here Page 4 of 4

Scanning Speed: The scanning speed shall not exceed the
maximum scanning speed which provides for detection of all
discontinuities in the reference standards used to set up the
test and shall not exceed 6 in. per second.

Index Determination: Reference standards with the itten, , and App by:
same metal travel distances as the work piece
thickness and as specified for near surface resolution
shall be used in this check. The calibration reflectors
shall be the same as the class specified for acceptance. 3
Using a gain setting where the reflector is peaked out at Ultrasonic Scan Plan:
80%, determine the total traversing distance across the UTL=Longitudinal Wave Test
reference standard through which no less than 50% of
the primary reference response is obtained from the
reference reflector (6 db drop method). This shall be
completed for both the near surface and far filed
reference standards. One-half to 80% of the least of the
distances determined shall be used as the maximum
scanning index. This index distance must be - 480 T T

Scanning speed and index

uTL uTL uTL uTL uTL

established for each individual transducer and re-

established whenever there is a metal travel distance X

change, equipment change, or alteration. v

Method of establishing scan sensitivity for NA [,‘ [—i:]
. I 1 v iy val o

concave and convex surfaces, if applicable

Reject: off
Limits on reject, noise level, gate levels, 2:1 Noise Level or Higher is Required —
Gate/Alarm level shall be set at 50% of reference height.
Multiple discontinuities: Determine the distance apart of i
multiple discontinuities by positioning the transducer over !
the center of each discontinuity where the Signal is a
maximum. Reject any part or material where the distance @100 ~ o100 - B100-] L @sp
between the centers of any two discontinuities is closer than @15 :

the mini 1 d in the i class.

Linear discontinuities: Estimate the length of linear
discontinuities having Signal amplitudes, corrected by the
transfer technique, which are greater than 30 percent of the
primary reference resp or 50 pf of the dist
amplitude curve. Position the sd over one exti it
of the discontinuity where signal amplitude is reduced to 50
percent of the primary refi ord

amplitude curve. Move the nansducor toward the opposite
extremity of the discontinuity until !he sngnal amplitude is
again reduced to 50 p t. The d 1ty these
two positions mdu:ate stringer length. Reject any material or
part with linear discontinuities longer than the maximum
allowed in the applicable class. Note and evaluate all
discontinuities found at the scanning gain sensitivity which
have amplitudes greater than the alarm set level. All
recordable discontinuities found shall be mapped out and
described onXYZ Company Ultrasonic Indi

Form.

Discontinuity evaluation procedure

Complete post inspection cleaning instructions, =
or reference to procedures containing such ::m;:g::ess Couplant at the completion of the

instructions. REVISION ACTION DATE APPROVED BY
Any other pertinent data None

0 Original 7/9/2015

X  Verify current revision of this document is being used.
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302 Counterfeit Parts Prevention

(302) Counterfeit Parts Prevention (Subassemblies)

The Supplier shall have a counterfeit detection process that meets the intent of SAE standard
AS5553, Counterfeit Electromic Parts, Avoidance, Detection, Mitigation, and Disposition.

The Supplier shall have a counterfeit parts program to ensure it does not receive counterfeit
parts into inventory, use them in manufacturing, or inadvertently sell them to other parties. The
plan shall meet the intent of AS5553 paragraph 4.1 and all appendices.

= This Quality Clause applies to PCA
manufacturers (as opposed to

componenT supplier suppliers) ) All electrical, electronic, electro-mechanical and electro-optical component parts delivered

and/or used in the manufacture of deliverable products shall be from the Original Component
Manufacturer (OCM )/Onginal Equipment Manufacturer (OEM) or franchised distributors or
Authorized Aftermarket Manufacturer (AAM).

= GA-EMS eXpeCTS the SUpp“er fo haveé a In the event a part is not directly available from the OCM/OEM/AAM or franchised distributors
documented program. (electronics) or authorized distributor (non-electronics), purchase from independent distributors
may be made but the evidence of supply chain traceability (chain of custody) back to the OCM/
OEM/AAM shall be provided. The certification shall clearly identify the name and location of all
ofthe supply chain intermediaries from the original manufacturer to the final source of the
product delivered to GA-EMS.

Parts shall not be used or reclaimed and misrepresented as new.

The Supplier shall flow this requirement down to all their sub-tier suppliers to prevent the
inadvertent use of counterfeit parts and materials. Component certifications from the
OCM/QEM/AAM must be readily retrievable and made available upon request.

If evidence of supply chain traceability (chain of custody) to the OCM/OEM/AAM is not
available, the Supplier must request GA-EMS to evaluate the risk of using material without a
pedigree - suspect counterfeit, by submitting a Supplier Disposition Reguest (SDR) (GA form
EMS-0196) and contact GA-EMS Authorized Representative to obtain a copy of the SDR form.
The SDR provides a tracking system that ensures issue resolution. If Supplier has Design
Authority, a technical assessment and recommended disposition shall be provided, and any
other accompanying documentation shall be attached to the SDR. If GA-EMS elects to accept
the material as-is or requests additional risk mitigation tests or inspections, the Supplier shall
mark the material/ packaging and final shipping documentation with the SDR document number
for tracking purposes.

NOQTE: Definitions of OQCM/OQEM/ALANM and Franchised Distributor can be found in AS5553.
OCM and OEM are considered interchangeable in this document.
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303 Counterfeit Parts Prevention (Components)

(303) Counterfeit Parts Prevention (Components)

The supplier shall have counterfeit detection processes and procedures in place which are
compliant with AS6496, IDEA-STD-9090 or ASG081.

Franchised Distributors must retain on file and provide upon request the OCM/OEM/AAM
certification. The certificate shall include the following as a minimum: manufacturer name and
address, manufacturer and/or GA-EMS part number and dash number, batch identification for
the item(s) such as date codes, lot codes, heat lot, senalizations, or other identifications,
signature or stamp with title of the supplier's authorized personnel signing the certificate.

= This Quality Clause applies to
component manufacturers only.

Independent Distributors must provide the OCIM/OEM/AAM certification to GA-EMS by the time
the material is received by GA-EMS.

If the Independent Distributor is not capable of providing OCM/OEM/AAM certification, the
Independent Distributor shall provide results of their own testing prior to shipment of the product
to ensure authenticity of the parts. Test reports are to be provided to GA-EMS for all parts in this
PO, and include testing listed in Table 6.

Table 6. Test Result Documentation Requirements

Item Quantity Comments

From the original manufacturer, when

Certificate of Conformance | For each date code/lot code possible

. . X-ray will be commodity dependent and
100% on all parts being provided| gl 1 " F UG the Request for
as required Quotation (RFQ)

1 piece per date codellot code

Visual and X-ray

Decapsulation

Verification against Government-
Industry Data Exchange (GIDEP)
counterfeit report database

Verified with OCM, when possible
Solvent testing (Acetone/Dynasolyve)

Date/lot code verification For each date code/lot code

Marking permanency test

1 piece per date code/lot code

Scrape test

X-ray Fluorescence (XRF)

1 piece per date code/lot code

Plating composition confirmation

Solderabill

1 piece per date codellot code

Minimum 95% coverage

Electrical testing

Based on GA-EMS engineering
requirements

Verification of proper
packaging

Each reel and box

Per JEDEC STD-033B

HOTE: In addition to information in this table, Distributors shall include their company’s
certification for each part number shipped.
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Corrective Action Requests (sCAR)

=  GA-EMS expectation for SCAR turnaround time:

o An acknowledgement of SCAR receipt to be provided to GA-EMS within 2 days
of issuance.

o Action plan to be provided to GA-EMS within 10 working days, unless other
arrangements have been made with GA-EMS.

= Use structured problem solving tools to identify true root cause — Cause & Effect
Diagrams, 5-Whys, 8-D Methodology.

= Provide objective evidence of corrective action implementation; for example, excerpts
of modified procedures, operator fraining records.

» Return completed SCAR report via email to the GA contact from whom you received
the SCAR.
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Supplier Performance Program

=  Overall Score is composed of 4 components:

Components Description Weighting

Quality 2 sub-criteria: Goods Receipt/Source Inspection and 45%
SDR/NRs

Delivery 2 sub-criteria: Goods Receipt/Source Inspection and 35%
SDR/NRs

Price Ranges from customer service to warranty terms. 15%

Evaluations use standardized criteria worksheets so all
suppliers are treated equally

Service 5%

»  Supplier Performance Reports are reviewed by GA purchasing personnel and distributed to you on a monthly
and quarterly basis.

» Performance Benchmarks exist in 3 of the categories: Quality, Delivery, and Overall. @
Performance Benchmarks SPP Notification
Quality 95% Letter Nov 13 2013
Delivery 95%
Overall 98%

»  Suppliers meeting benchmarks through the entire calendar year will be recognized as top performing GA-EMS
suppliers.

=  Suppliers whose Overall score is below 85% in 2 successive quarters may be issued a Corrective Action Request
(SCAR).

= Suppliers who underperform for 2 consecutive quarters may have a SCAR issued relative to the category of

poor performance.
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