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INDUSTRIAL

US. NICLEA. AEGULATORY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE

fCheck and/or compiete as sppropriate)

PLICATION FOR. iy

o. NEW LICENSE

See sttached instructions for details.

Completed applications are filed in duplicate with the Division of Fuel Cycle and Materia! Safery,
Orffice of Nuciear Material Safety and Safeguaras. US Nuciear Reguiatory Commission,
Washington, DC 20555 or applications may be filed in person at the Commission’s office at

1717 H Street, NW. Washington, D. C. or 7915 Eastern Avenue. Silver Spring, Maryland X

Lb. AMENDMENT TO

¢ RENEWAL OF

31=13372-01E

2. APPLICANT'S NAME (/nstitytion, firm_person, etc.) .
Veyt:z;vou ’)?e’:?ﬂc orporation ,
Irdy riy}: Goter Vp:u D)L on

3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
APPLICATION

BYXERXEFRBXEX L. B, Vaughn

TELEPHONE Ngouq’-lggé.ﬂfflt‘.]oot =~ NUMBEW EXTENSION

TELEPHONE NUMBER AREA CODE -~ NUMBER EXTENSION

607-7963278 47/

Westinghouse Circle
Horseheads, N,Y, 14845

4. APPLICANT'S MAILING ADDRESS (/nciude Zip Code)

6. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED
{Incivde Zip Code)

Westinghouse Circle
Horseheads, N,Y, 14845

(IF MORE SPACE ISN

FOR ANY ITEM

6. INDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(Sew Items 16 and 17 for required training and experience of sach individual named below)

ADDITIONAL PROPERLY KEYED PAGES )

e TITLE
PAOROROO0BBE X R. L. Snyder Supv., Final Inspection and Testing
T )C)‘.\”iiﬁl;'llzn 2 K Aeaaan Supv., Packaging and Warehousing

[

7. RADIATION PROTECTION OFFICER
C. Spangenberg

| 16 and 17 and descride his responsidiiities under (tem 15

Artach 8 resume Of PErson’s training and experence as outiined in ltem:

8. LICENSED MATERIAL

MAXIMUM NUMBER OF 1

NAME OF MANUFACTURER

L ELEMENY CHEMICAL
" AND AND/OR AND MILLICURIES AND/OR SEALED |
N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI. |
& (1 Seaiect Source) VITY PER SOURCE WHICH WILL |
BE POSSESSED AT ANY ONE TIME
NO. A ] c o]
M | Krypton ~ 85 Gas Not applicable 5000
- Carbon = 14 Gas as CO2 Not applicable ' 12
(3

DESCRIBE USE OF LICENSED MATERIAL

Fill gas for electronic tubes.

See Attachments | and 2.

(2) Fill gas for radiation measuring instruments, See Attachment 3.

(%

(4)

FORM NRC.213 1 (1.79)

_ 7908//038]
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- o ® -
L]
' [} A AL [¥]
b | CONTMINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER
SOURCE WILL BE STORED OR USED. ,
& . . . .
M1 Not applicable |
)
3
L]
4)
10. RADIATION DETECTION INSTRUMENTS
TVPE MANUFACTURERS MODEL T F.UMBE R RADIATION SENSITIVITY
¢ OFf NAME NUMBER AVAILABLE DETECTED RANGE
~ INSTRUMENT faipha, bete. (milisroen tgens/hour
" pemma. neytron) or counts/minute)
: A # ¢ [} B F
" |Geiger Counter| Eberline E-400 2 Beta, gamma 0-200 mR/hr
(2/ |Beta Cas Monitpr Johnson 9558 l Beta 0-2000 yCi /M3
i
(3 i
'
(4
11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
¥ o. CALIBRATED BY SERVICE COMPANY Db CALIBRATED BY APPLICANT
NAME, ADDRESS, AND FREQUENCY Attach a separate sheet describing method, frequency and stenderds
(1) Westinghouse Electric Corporation vawd for calibrating instruments. -
Chestwick, Pa, (2) See Attachment &
6 month frequency
12. PERSONNEL MONITORING DEVICES
TVPE SUPPLIER
(Check and/or compiete as appropriate.) (Service Company) EXCHANGE FREQUENCY
A 8 € ’
& (1) FILM BADGE K MONTHLY '
R. S. Landauer, Jr, & Co.
2 (2) THERMOLUMINESCENCE Glenwood, 111, 0 QUARTERLY
DOSIMETER (TLO)
2(3) OTHER (Soecity) O OTHER (Soecity)
13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch(es) and description(s).
J 8 LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS (/nciude fi/tration, if eny) ETC )
J b STORAGE FACILITIES CONTAINERS, SPECIAL SHIELDING (/1xed and/or temporary) ETC ) Not licable
J ¢ REMOTE HANDLING TOOLS OF EQUIPMENT ETC ) net apprie
J o RESPIRATORY PROTECTIVE EQUIPMENT, ETC )
14. WASTE DiSPOSAL
' NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED
Radiac Research Corporation
'+ IF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
8€ USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIV (TY INVOLVED. IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER. SO STATE.




’ INFORMA N REQUIRED FOR ITEMS 16, 16 AND

Describe in detail the information required for Items 15, 16 and 17. Begin each item on »
separate page and key to the application as follows:

16. RADIATION PROTECTION PROGRAM. Describe the radiation protection program 2s appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
conirol measures, bioassay procedures (// needes/, day-to<day general safety instruction to be followed,
e, |f the application is for sealed source’s also submit leak testing procedures, or if leak testing will be
performed using @ Jek test kit, specify manufacturer and model number of the leak test kit,

See Attachment 5

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
Items 6 and 7. Describe individual's formal training in the following areas where applicable, Include
the name of person or institution froviding the training, duration of training, when training was
received, etc,

8. Principles and practices of radiation protection,

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

¢. Mathematics and calculations basic to the use and measurement of
radioactivity

d. Biological effects of radiation.
See Attachment 6

17. EXPERIENCE. Attach a resume for each individual named in Items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used.

See Attachment 7

18. CERTIFICATE 1
{The item must be completed by epplicant)

The acplicent and any officiel executing this certificate on behal! of the applicant named in Itam 2,
cortify that this appiication i1 prepered in conformity with Titike 10, Code of Federal Regulations,
Part 30, and that all information contained herein, including any supplements attached hereto, is true
and correct to the best of our knowleodge and beiiel.

WARNING . ~18 US.C.. Section 1001, Act of June 25, 1948; 62 Stat. 749, makes it 8 criminal offense to make a willfully faise statement or |
representation to any department or agency of the United States &3 to eny matter within its jurisdiction,

o. LICENSE FEE REQUIRED b.

-4
3\" G (Signature)
(See Section 17031, 10 CFR 170/ J ¢

‘c‘ NAME (Type or print) U
D, R, Dalrymple

d TITLE
1) LICENSE FEE CATEGORY: 170,31 - 3I Manager of Materials
ENCLOSED: § ki g
(2) LICENSE FEE ENCLOS 150. /3/,)
FOAM NRC3I13 1 (1.79) (24‘— v B N { o
il L B Y



Imaging and Sensing Technology Corporation

Westinghouse Circle Horseheads, NY 14845

May 26, 1988

U, S. Nuclear Regulatory Commission

Office of Administratico & Resources

Washington, DC 20555

Attn: Ms. Glenda Jackson

Dear Ms. Jackson:

Enclosed is Imaging and Sensing Technology Corporation's check for
the fee of $290.00, against request for a Nuclear Materials License
previously held by Westinghouse and cancelled by termination control

number 020507, per telephone conversation with Ms, Sandy Kimberly on
May 26, 1988,

Sincerly, M . W

020 532

‘5 ([“N \jb(43 . ‘
;IzﬁuB. Vau;g;

Manager, Materials

/ck
Encl,

Technology and Quality from People Who Care




JUN 02 108

Imaging and Sensing Technology Corporation
ATTN: Mr. L, B. Vaughn

Westinghouse Circle

Horseheads, NY 14845

Gentlemen:

This refers to your letter dated April 27, 1988, for a materials
license.

We received your application fee of $290 as specified in §170,31 (31) of
10 CFR 170, copy enclosed,

Your applicetion has been sent to the Licensing staff for processing.
If you have any questions please let us know,

Sincerely,

Signed by:
Glenda Jackson

Glenda Jackson

License Fee Management Branch

Division of Accounting and Finance

Office of Administration and
Resources Management

Enclosure:
10 CFR 170

c: Region |

DISTRIBUTION:
e Lopy

ARM/DAF R/F

LFMB R/F (2)

DW/RI/ISTC
OFFICE: ARM/LFMB‘JZZ ARM/LFMB >
SURNAME: SKimberley:rej Glackson

DATE: 6/ / /88 6/ / /88




Imaging and Sensing Technology Corporation

Westinghouse Circle Horseheads, NY 14845

gasmmaer
-

October 25, 1988

J. Bruce Carrico

Medical, Academic and Commercial Use

Safety Branch,

Division of Industrial and Medical Nuclear Safety, NMSS
Nuclear Regulatory Commission

washington, D.C. 20555

Subject: Reference, Mail Control No. 020532
Dear Mr, Carrico:

As per your letter, please note the following information, data, and
details of ISTC products are presented for which we wish to obtain a
license, similar to No. 31-13372-01E provided Westinghouse. This
response will be keyed to your letter referenced above.

1, Per your request, I'm enclosing a copy of our N.Y.S. license -
original and latest amendment (N.Y.S. License No. 357-0058). ISTC
will manufacture and distribute electron tubes containing exempt
quantities of Krypton 85 as defined under part 30 of 10 CFR; in
particular 30.15 8 (iv) and radiation detection tubes containing
exempt quantities of Carbon 14 as defined under part 30 of 10 CFR
in particular 30.71, Schedule B.

2. The request for information regarding the products we fabricate,
manufacture, and distribute is attached. Please note we basically
manufacture two types of devices; a EDL (Electrodeless Discharge
Lamp) and & WL23761 (gamma chamber). Each device contains exempt
quantities of radioactive material as defined in 10 CFR 30.15 and
30.18, The EDL's contain 0.0007 micro Ci per tube of Krypton 85 as
a gas and the gamma chamber contains 100 micro Ci of Carbon 14 as
Carbon 14 Dioxide Gas.

Detailed information regarding the construction and design are
attached for each product. Likewise, methods of doping each device
and containment are given as well as procedures for testing to
demonstrate that by product material is confined to the device.

Techrology and Quality from People Who Care




Reference, Mail Control No. 020532
October 27, 1988
Page 2

3.

Quality control measures for the EDL devices are generally
contractual customer assurances we follow as delineated in 1STC
Quality Assurance Manual, and in MIL-45208A. (A copy of the manual
is being sent to you under separate cover.)

The quality control procedures for gamma chambers follow those
prescribed in 10CFR 50, Appendix B, and ASME Publication NQA-l for
1986.

As stated above, more detailed information regarding these two
products, similar to that provided by Westinghouse for license
renewal in 1979 is attached.

At ISTC we ship to our site warehouse and distribute all the
manufactured products described ablove as EDL and WL2376]1 devices.,

Because the amount of Krypton 85 and Carbon 14 are exempt quantities
and because our experience show tubes have no measurable radiation
above 1 mR/hr on contact, these types and activities are not
reccrded. We control the amount of radioactive material via
inventory procedures.

Customer orders are filled from warehouse stock. ISTC has no other
location for warehousing and subsequent delivery. Thus this ISTC
site in Horseheads, New York is the primary manufacturing, storage,
and distribution center for EDL and gamma chamber devices.

I trust this letter and attachments will meet your needs for NRC to
act favorably upon our request for an ISTC license as early as
possible. If 1 can help answer any questions, please call me at
607-796-3486,

Yours Truly,

[ / - \/ 7 / :
. N , | e a//
’wtl«‘ /—s J “’g& 0&.:— VIR .ot / s / ':L,.'uj (“_.(
es'ie B, Vau vincent J. Santilli
Manager Materials Radiation Safety Officer
Imaging & Sensing Technology Corp. Imaging & Sensing Technology Corp.
Enclosures

5632h/RP



RESPONSE ATTACHMENTS

£
N.R.C. MAIL CONTROL NO. 020532

October 28, 1988

Vincent J. Santilli

Radiation Safety Officer

Imaging & Sensing Technology Corp.



ATT NT

CO®Y OF ORIGINAL N.Y.S. BY-PRODUCT LICENSE
&
LATEST AMENDMENT 16 TO IMAGING
AND SENSING TECHNOLOGY CORPORATION




STATE OF NEW YORK
DEPARTMENT OF LABOR
Lowvision of Safety and Health
ONE MAIN 8T
BROOKLYN NV 1100!

Address Reply To:

Radiological Health Unit
Imaging and Censing

Technology Corporation Refer To:
Westinghouse Circle Radioactive Materials License
Horseheads, New York 14845 No. %87-00%58

Reference No. 5

Attention: Mr. David R, Dalrymple Amendment No. 16
Executive Vice President
DOSH Application No. DLBE-140

Installation No. LRX 00%8
Dear Mr. Dalrymple:
®nclosed nerewith is an Amendment to The State of New York
Redioactive Materials License authorizing your firm 1t0 possess and
use Radiomctive Materials licensed therein pursuant to the State of
New York Industrial C.: Rule 38,"Ionizing Radiation Protection” (12
NYCRR %8), as amendel . fective June 25, 1985.

IMPORTANT: This letter shall be retained with this License.

Your attention is directed to Section 38.7 of 12 NYCRR 38 ent
"Security". The written reques? submitted to the Department for a
vaiver from filing a Security Eond pursuant to Subdivigion (c) wase
approved, conditioned in the License and accordingly your firm has
f11¥i1led the reguiremente of this Section. Pursuant 1o 12 NYCRR 38,
this waiver shall be in effect during the @ntire eriod O0F your
Yicense. y c e u.['v""cr"Jap' Provas mu-'s'¥ Te
Prought to the Department attention impmediately. .arsuant to CSection

38,11 entitled "Duration of Licenses", in addition to filing a letter
a 11cation2 more than 30 days prior to The expirat.on aate or our
r a

itled
\

uicense reneva. rm musti e er iile a
Securit ¥ond or re ues:

au

Do not hesitate to contact the Department ghould jJyou have any
queetions concerning this nmatter.

Very truly yours,
Robert Gollnick, Direc‘*or
g b

Tnclosure ofi Leorfe L. Vasyk I

RMP:wp Associate Radiophysicist



STATE OF NEW YORK - DEPARTMENT OF LABOR
DIVISION OF SAFETY AND HEALTH

RADIOACTIVE MATERIALS LICENSE
AMENDMENT

Page 1 of 1 Page(s

PURBUANT TO THE LABOR LAW AND INDUSTRIAL CODE RULE 3B, AND IN RELIANCE ON STATEMENTS AND
REPRESENTATIONS HMERETOFORE MADE BY THE LICENSEE DESIGNATED BELOW, A LICENSE 1§ WEREBY ISSUED
AUTHORIZING SUCH LICENSEE TO RECEIVE, POSSESE USE AND TRANSFER RADIOACTIVE MATERIAL(S) DESIGNATED
BELOW. AND TO USE SUCH RADIOACTIVE MATERIALIS) FOR THE PURPOSE(S) AND AT THE PLACE(S) DESIGNATED
BELOW THIS LICENSE 1§ SUBJECT TO ALL APPLICABLE RULES, REGULATIONS, AND ORDERS NOW OR HEREAFTER IN
EFPECT OF ALL APPROPRIATE REGULATORY AGENCIES AND TO ANY CONDITIONS SPECIFIED BELOW

L. NAME OF LICENSEE 3. LICENSE NUNSER

387-0058
Inmaging and Sensing Tecknology Corporation

% EXPIRATION DATE

7. ADDRESS OF LICENSEE Decenmder %1, ° 90

Westinghouee Circle

"5s REFERENCE NO. b AMENDMENT NO.

Horeeheads, New York 14845 5 16
6. Radioactive materials 7. Chemical and/or 8. Maximum quantity
(element & maes no.) physical form licensee may possess

at any one time

K. Uranium 234 K. Any K. One gran

Amendments Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and 13 Deleted from the
License.

9. Authorized use:

Condition 6.K.
In manufacture of sensors and detectors.

Condition 18. Document added:
R, His letter dated June 29, 1988, signed by D.R. Dalrymple.

Robert Gollnick, Director
for: THE COMMISSIONER OF LABOR

e L Feig

DATE: July 5, 1988
GLK:vp ba{jézgrge L. Kasyk
gssociate Radiophy#ici

0
(6]

DOSH-242 (1187)



Popel _otl__ Pege

Pursuant 0 the Labor Law and Industrial Code Bule Ne. 38, and in reliance en stctemeuts and reps soeniztions
herotclore made by the liconses demgnated below. a licenss is beredy issued quthorizing such licensee to traneter,
recei~e. possess and use the radicactive material(s) designated below: and 1o use such radicactive materials for
the purpose(s) and at the place(s) demyoated below. This license is subject to all applicable rules. regulationa. and
orders now or bereatier in effect ¢! all appropriate regulatory cgencies and & any cou ditions specified below.

Licensee

l. Name Westinghouse Electric Corporation
Power Tube Engineering Laboratory

P.0O. Box 284

& Addrems Elmira, New York 14902

% Licenss Number, *Ref, No, §
lun odu M} No. 4 in ite

._}!!-0053
4 Expiration Date
December 31, 1973

S5a. Relerence No.  b. Amendment No.

»e -
T I e T )
A. Cesium 137 Ae Any A. 100 microcuries
B, Cobalt 60 B, Any B, 6 millicuries
Ce Nickel A3 C. Ay Ce 100 microcuries
D. Krypton 85 D. Gas De 5 curies
E. Carbon 14 E. Carbon Dioxide Gas E, 12 millicuries

F. Hydrogen 3 (Tritium)
G. Hydrogen 3 (Tritium)

He Source Materials
(Uranium & Thorium)

I.. Cesium 137

1N =372 A (13486 209 N (6D)-19)

F. Gas
G. Gas

He Any

T, Sealed source (Radistion
Materials Corp. Model
GCD 5-x.8)

Fe 15 curies
IGe 2 millicuries

I. One (1) source not to
exceed 50 millicuries




9e

10.

1.,

STATE OF NEW YORK Poge.? ol 4 _Poges
RADIOACTIVE MATTR.ALS LICENS

3. License Number __28/=0058

ll.ld!‘t__.s__._ b. Amend. No... =
CONDITIONS

Authorized use, (Unless otherwise specif the authorized place of use is the
licensee's address stated in Item 2 :MS"

Conditions 60‘0 to 60C0

In research and development of prototype electron tubes,
Conditions 6.Do. 6.F., and 6.“0

In research, development and marufacture of electron tubes,

In research, development and marufacture of radiation measuring instruments,
Condition 6.G.

As impurity in Hellum 3 used as a filling gas for neutron counters manufactured by
the licensee,

Condition 6.I,

As a production source used to excite vacuum interrupters.
Condition 6.J.

Storagn of Cesium 137 source.

The authorized place of use includes the licensee facilities at West Junction,
Horseheads, New York.

The licensee shall comply with the provisions of the State of New York Industrial
Code Rule No. 38, "Radiation Protection" (12 NYCRR 38), as amended effective
September 1, 1971,

The radiocactive materials ahﬂi be used by, or under the supervision of, william R,
Lankenau (Radiation Safety Officer), W. od.ﬁqu, L. Lupica, H, Balmer, S, Cherry,
M. Yonko, Re Underwood and N. Thurlow,

The licensee shall not open and/or repair sealed sources or remove sealed sources
from their respective source holders and devices,

The licensee shall have sealed sources tested for leakage of radicactive materials
pursuant to Section 38,26(f) of Industrial Code Rule No, 38 and in accordance with
application dated April 23, 1973, letters dated April 6,-1973 and April 26, 1973 and
Radiation Procedure and Safety Marual dated May 21, 1973.

HA73 (287



15,

16,

17.

18,

STATE OF NEW YORK Page2.ol_b_ Pages
RADIOACTIVE MATERIALS LICEN.

3. License Numbet 387-00%8
Sa Reb No.—_2 ___ b, Amend. No.__ ™~
CONDITIONS

The licensee is not authorized to repair, modify, dismantle or affect any chages
in the source holders and/or devices specified in Conditions 6.I, and 6.J. nor

modify or alter labels affixsd thereto except as otherwise approved by tids Departm

The licensee shall submit revised plans and specifications of the exhaust system
authorized in Condition 18,F,, or any new system involving the use of radiocactive
materials, to the Engineering Section of the Division of Industrial Hygiene Br appr
prior to making alterations of or additions to the system, or the installation of a
new system, as specified in the State of New York Department of Labor Notice of Pla
Approval..

The licensee radistion protection program specified in Condition 18.G., including &
copy of the Code Rule, shall be made available to each person working with or
responsibility for sources of radiation pursuant to Section 38.34(db) of Industrial
Code Rule No. 38, Any change in the mamual affecting the radiation protection of

persons shall be submitted to this Department for license amendment prior to issuan
to personnel.,

Except as specifically provided otherwise by this license, the licensee shall recei:
possess, use and transfer radioactive materials in accordance with statements, re-
presentations and procedures ained in his applications to the USAEC dated April
1958, May 26, 1958, Fe 19, 1959, August 12, 1959, October 18, 1961, Deo:?oM
1961, Degefiber 22, 1961, and July 22, 1965, and applications dated October 8,-1963
April 1,"1964, August 12, 196, November 29, 1967, April 29, 1969, and April 23,19
with attachmemts, and in related documents as follows: . 2

/ = -
A+ His lepters to the USAEC dated March 19, 1959, December 28, 1959, October 8, 19¢

May 4y 1964 and September L, 1964, signed by S.R. Baldwin, with attachments,
v

B. His letters dated April 13,1967, October 13, 1967, October 23, 1967 and
November Pl 1967' 'w.d by JeJe Shi.ldl' with attachments,

Co His letters dated August 30, 1967, September '/1967 November 20, 1967
December 28, 1967, January ;, 1966, March 1&,%366 n.nc'l htlmu'f6,'l969,.si¢md
by Pbﬂip P. P with attachments,

Ds His letters dated April 21, 1971 and June 2, 1971, signed by Edward F, Dick.

E. His letter dated September 21, 1971, signed by P.R.Haclenburg, with enclosed
licensee annual financiel reports for years 1969 aa 1970,

F. State of New York Department of Labor, Division of Industrial Hyglene Notice of
Plan Approval Nos, EP-48-68 and PA-1llL6-72 dated January 9, 1968 and August 9, 1
respectively, and State of New York Air Pollution Control Board Notice of Plan
and/or Report Approval Nos. EAP-13-68 dated Jarmary 9, 1968 and State of New Yor
Department of Environmemtal Conservation Permit To Construct A Source of Air
commm, Amimion No. PA-u-‘o&?z dated Awt 9' 17’2-

IH.373 (3-67)



387-0058

Sa ok Now—’ b Amend Ne_—

Gs Licensee's "Radiation Procedure and Safety Mamual" dated May 2, 1973.
" -
He His letters dated July 21, 1972, September 1, 1372, April 10, 1972, Jamuary 11, 197
&9 1975 22: 1775'

February 13, 1973, April and April signed by William R. Lankenau,
with attachments,

Vs 4
FOR THE NEW YORK STATE DEPARTMENT OF LABOR
G . an iV
Jot o Miele, Associate Ra ﬂ;;‘r‘;f’;iisgh{air
JAM:pe FR v Messite, MeDey Assistant Direciol,

Date__May 31, 1973

IH-3734 (2.47)
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ATTACHMENT 2

ELECTRODELESS DISCHARGE LAMPS

i 10CFR32.14(b) (1) The by-product material is krypton-85 and the maximum
quantity per tube shall not exceed 0,001 microcuries.
The krypton=85 gas shall be present as an Impurity in
an argon gas fill,

(2) See attached drawing, 2.1,

(3) The envelope structure is a 16mm long bulb fabricated
from quartz tubing of 13mm 0.0, (1.0mm wall)., One end
is round and the other a tip-off., This device is filled
with a smal) quantity (€10 milligrams) of a non-radiocactive
salt of an element whose spectral line is desired and then
with 2 torr of argon-krypton-85 gas before tip~off, This
bulb is then permanently cemented inside @ brass cylinder
which Is in actuality a resonant cavity. Application of
RF power results in a glow discharge occurring inside
the quartz bulb, the light from which is directed end-on
into an electro-optical instrument,

(4) During operation, the quartz bulb will be subjected to a
maximum temperature of S500°C, This temperature will be
reached gradually after over 3 minutes of operation,
Prototype testing performed during development shows that
the quartz bulb can withstand repeated cycling from 850°C
to 2 plunge into room temperature water without any failure

from fracturing.

(M



(&)

(5)

Continued

The bulb is made of quartz and contains no electrical
feed-throughs eliminating problems of potential vacuum
leaks and strains associated with glass-to-metal seals.
The radiation level on the outside surface of the quartz
bulb is less than background (0.01 mR/hr). In addition,
as the enclosed drawing indicates, the bulb is shielded
by a brass and a wire-wound ceramic cylinder and approx-
imately one inch of distance between it and the closest

outside surface once the tube has been installed,

I7 krypton were to diffuse out through a small leak, it
would diffuse rapidly through the room keeping the con=
centration well below the allowable limit, The worst
possible case would be if the quartz tube were to be
smashed, immediately releasing all the krypton-85 into
the room, It would take a volume of only 0,12 cu. ft,
before 0,001 microcuries would be diluted to 3 x 10%7
pec/ml, the uncontrolled area concentration limit for
krypton-85 as stated in 10CFR20, Appendix B, Yable 11,
All products are subject to operational té(ts before and
after a hold period of one week after initial seasoning.
These tests will consist of an ignition test and a
spectral light output test at a2 specified power level,
Both tests are sensitive to envelope leaks which would

release krypton-85,

(2)



(5)

(6)

(7)

Continued

All tests are monitored by guality control ang the devices
are subject to final inspection and test by Quality Control
prior to shipment.

Labeling is required and will be as shown in attached Drawing
202.

The radiation level on the outside surface of the quartz
tube is less than 0.0l mR/hr. The measurements are made
with an Eberline todel E-400 Gamma-Beta meter.

REVISED 10/25/88
V. J. Santilii

(3)



ELeCTROPELESS DISCRARGE LAMP

ALL SERIES WLLOOOO* TYPES

m-win. 2:1

——— OUTER SHELL (BRASST)

LLGHT SHIELD (BeAass)

coi. (AG PL CL)

CCiIL FORM (C-t:P.AMnc) '

LAMP BuLE (QuARTZ)
WITH METALLIC SALT
+ ARGON (3MM) + MAX
OF .00|uli -¥R 85
BAsSE (B2ass)

LAMP CLampSs (BRasy)
COAN AL CONNECTER

ALL LAMPS SIMILAR (N PCES(GN AND
MAX ., KR.-Aag CONTENT . DiFPEeEUCE
IS TYPE AND AMOUNT oF METALLIC Revised 10/2¢/88
COMPOUND ., V. J. Santill]

ISTC PROPRIETARY



EDL LABEL

Imaging and Sensing
Technology Corp.
ELECTRODELESS DISCHARGE DEVICE

w-[
ELEMENT-| oF
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ATTACHMENT 3

AT TRUMENT!

Carbon-l4 as carbon dioxide as mixture with inert gas,
100 microcuries maximum per cevice. The presence of the
carbon-l4 isotope will generate background ionization
within the chamber which will permit verification of the
calibration of the chamber and its associated system.
See attached drawing 3.1,

The gas is adoeo to & leak-tight tube and sealed inside
when the tube is tipped off from the exhaust and gas
fill manifold.

See attachment 3,2,

See attachment 3.3.

The manufacturer's name, tube type identification, and
name of by-product material are etched and/or brandec on
the outside surface of the device. See Drawing 2.3.

The radiation is usually at background level but in no

case will it exceed 1 mR/hr per unit.

Revised 10/25/88
V. J. Santilli
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RESULTS OF PROTOTYPE TESTING

INTRODUCT ON

The WL=23761 Is & gamma lonization chamber deslgned and
developed for the U, S. Navy to meet specification £-677908
of the Westinghouse Plant Apparatus Division, The E Specifie
cation, test procedures and test results are classified and
ot avallable for transmission without cleerance. The test
procedures and test data are contained In Chapter V of the

Design Regort for the WL-23761 Gamma loalzstion Chamber, The

following information summarizes the test dats without reveslling

clessifled information.

PROTOTYPE TESTS

The following tests were conducted during the preproduction
test phese of the development contract for the WL=23761 lon
Chamber. These tests were specified by the equipment specifi=
cotion E~677305. The results of these tests con be analyzed
te damongtrate that the chamber remalned hermatically sealed
during all of the tests., The prototype tests are discussad in

the order In which they were performed.
2.1 jinlglal Testing
On completion of the essembly the prototype chamber
w88 hellum leak checked by evacvating the chamber and

enclosing the chamber in an stmosphere of Hellum. No

Mm




teck was detected. The minimum detectadble he!lum
leok for the hellum leak chacking system wes 3)(!0'9
ATH-CC/sec., Tota! Helium leakage Into the chamber
was, therefore, less than 3xl0°9 ATH«CC/sec. Resise
tonce and capacitance date was taken to insure that
the chamber would meet the design limits, The
chamber was evacusted and baked for at lesst 12 hours
and then fllled to @ pressure gbove stmospheric
pressure with a gas mixture of 95 percent Nitrogen
end 5§ percent Helium, After the exhaust tubulstion
wes walded, the chamber was sealed In & cyllinder

end the cylinder was attached to & hellium leak check
system with a minimum detectable hellum leak rate

of 3Rlo°9 ATH-CC/sec, |f the chamber was leaking,
the hellum In the chamber fil1] gas would migrate to
the lesk checking system, No hellum lesk was detected
and the hellum leak rete was determined to be less
then 31!0'9 ATM=CC/sec, Before the chamber was sube

mitted to the preproduction test series specified by

12 Rﬁbhequlpmont specification E-677905, the chamber

wes tested in the ¥ ‘.’TD: Cobalt=60 source and the
saturated current generated by the chamber was recorded.
The soturated current Is directly proportional to the
fonlzetion generated In the chamber ges and the lonizg-
tlon Ig In turn directly proportional to the chamber
F111 pressure, Thus, If the f11) pressure Is reduced by

(2)
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leakage of the gas, the current produced by the chamber
will be reduced. The retlio of the gamme current to
the gamma flux may then be calculated and compared with
the ratio produced by earlier tests. A reduction In
this ratio would Indicate a chamber gas leak, No
significant change In the retio was observed during
the initlal tests and the chember was considered to be
free of leaks when 1t wes submitted for the preproduction
test serles,
2.2 Preproduction Testing

The preproduction test series conslisted of fifteen
tegts conducted In a specifled order, These tests
were deslgned as a qualification series to verify
Ehat the chamber will function after being subjected
to the limits of the environmental speciflication, The
tasts related to chamber Integrity are discussed in
the following parsgraphs,

2,2.1 3helf Aging

The shelf aging test was conducted by

placing the chamber In & heatad cabinet at

8 temparature of 60°c and a relative humidigy

of less than 50% for a perlod of two weeks,
Upon compietion of the test the chamber
wat Inspected for damage and dimensional
verlences., Electrical tests were conducted

and the chamber was tested for microphonics,




2.2.3

The elevated temperature of the shelf test
wlil tond to Increase the pressure within
the seesled chamber and provide an additiona)
potential for gas !cokpge 1f any leakege
paths are present, |If & lesk occurred, the
less in gas pressure would result In 2 loss
In gemma sensitivity, The shelf aging test
wos Initi ted on 2/3/72, ond compieted on
2/22/72.

Prst Shelf Gemma Sensitivity

The gamms sensitivity test was conducted

at three different C°6° flux levels, The

senslitivity for eseh flux leve! was calculated
and compared with the sensitivity of the
chambar before the shelf aging, The preshelf
sensitivity data was obtained prior to the
preproduction serles and Is nbt Included in
the preproduction test report. There was
e slgnificant difference between the pre-
shalf ond post shelf gamms sinsltlvltles.
Vibration

The chamber was subject to mechanical
vibration testing as specified by Mi1=Std-1678
Type |. (See Appendix | attached.) After
complietion of the test the chamber was sube
Jected to mechanical and electrical tests
and then the gamma sensitivity was again

determined at three flux levels.




2.2.4 Pogt Vibration Gamme Sensltlivity

The gomma sensitivity for esch flux
Tevel was measured end compered with the
sensitivity of the chamber before the pre-
production test series. There was no
significant difference between the pre-
shelf gamme sensitivity snd the post
vibration sensitivity,

hoeck T in

The shock test was conducted o5 described
by Specification MIL=5-901C (see Appendix 1|
atteched). The chember end Its essoclated
housing aond fixturing were subjected to three
hemmer blews In each plena or & tots!l of nine
blows. The three hlows In gach plane were
genarated by dropping the 40O 1b, hammer |
feot, 3 feet, and 5 feet. Accelerations In
exeess of 1000 g's were produced. Chamber
current dote wes tsken for cach blow,

Po hoek nsltlvl

The gemme senslitivity for each of the

three flux levels was determined in the same

manner as for the two previous tests., The

measured gamms sensitivity was compared

wlith the gamma sensitivity of the chamber
before the preproduction test serles, There

was no slignificant change In sensitivity,




Yo conflirm that no laakage had taken place

slnce the shock test was performed, the
gamma sentitivity of the prototype chamber
was recently measured and hellium leak tests
ware conducted,
2.3 Post Preproduction Test Gammp Sensitivity
A gamma sengitivity test wes conducted on October 23,
1972, to determine If the sensitivity had changed signie
fileantiy from the sensitivity measured prior to the pre=
production test serlies.
As before, no significent chenge In sensitivity
waee detected. Ve may then conclude thet the sens!tivity
of the W.=23761, S/N-720L01, has not changed and there
hes been no slignificant reduction In gas Fill pressure,
Post Preproduction Helium Leak Test
The WL-23761, S/M-720001, was tested for hellum

leaks on October 24, 1972, The chamber had surv!ved
the preproduction test serles and had been tramsported
by motor freight to the Weston Archbald Dlvision,
Archbald, Penna,, for test and returned In the same
nanNRT

The leak check was conducted using a VEECO
Kedel KHS-12 with a background of l-o)(lO'9 ATH-Cu/sec,
of Hellum, The chamber was placed In 8 cylinder and the

eyl inder was sealed and evacuated by the leak checker,

(6)




Any helium leaking from the cha. .er fill _.s wou'd be

trensported from the cylinder to the helium leak checker,

The helium leak rate was measured as less then 4x10°9
ATH=CC/sec,
CONCLUS | ONS
The prototype WL-23761, Serial No, 720401, did not develop any
leskeage of its gas fill during or after the preproduction test series,
The chamber received high energy shocks in excess of 1000 g's accelere
ation without damaging the chambers hermetic seals, The chamber has
bean accepted by the Nuclear Navy and is considered capable of surviving
shipboard shock, vibration, and thermal excursions, and commercial transge
portation, without leaxage of its fill gas.

ADDITIONAL CONS|DERAT I ONS

In addition to the prototype, e¢leven chambers have been assembled,
exhausted, filled with 95% Nitrogen=5% Helium, and factory tested. WNo
leaks were detected in the chambers, Three of the units were subjected
to the shelf test described in Sectien 2.2.1 and there was no loss in

sensitivity or any other indication of leakage.

in addition to the prototype tests the following tests will be
conducted on each unit during its manufacturing process to insure
chamber integrity.

i. HKelium leak check of all welds and seals as they are made.

2. Hellum leak check of entire chamber envelope before being

placed on exhaust.




3-

The vacuum attained during the high temperature chamber

bake will be monitored to be certain leaks do not occur
during the bake,

As previously discussed the chamber will be helium leak
checked after it is filled with the C~14 and the back=
ground current generated by the C~14 will be monitored

during the chamber shelf test,




SUPTRSECED DATE

__Attachment 3.3
| NTRODUCT I ON A e

The WL=23761 reauires o fl1] gas mixture which contalns & maximum of 34
microcuries per liter of Carbonelk, The Carbon-1k Is present as carbon . loxide.

The Carbon«1k isotope decays by emitting beta radlation and has a half 1ife of
§$730 years.

Ingestion of the gas mixture must generally be avoided but a single
brief exposure to the gas mixture will mot be lethal, In an emergency where
desth or serious bodily Injury is imminent, the Ingestion of the gas mixture
should not be a detervent to rescue work,

The following instructions describe the operation of the i1l system for
the C~1k gos mixture. These Instructions must be reed and understood by the
operator before the process begins,

1.0 CHAMBER PREPARATION
Esch of the chambers Is prepared for the exhaust and fil) process as
follows:
The chamber is assembled, welded, hellum leak checked, and tested
a3 specified by process specification 203-8-15 and associated
speciflications,
A copper tubulation Is soldered to the tubulation of the H.V. seal
essembly a8 shown in Figura 1. The solder joint Is hellum leak
checked per process specificatlion 203-7-218, The chambers are now
ready to be atteched to the manifold,
The hooé 12 checked to be certaln the stack fan g operating and

that the Triton 9568 C e gas monltor Is on and operating properly,
Mo work Iz to be cerried out In the heod unless the fan and monltor

are oparating.
After beling cartain all monifold valves (Valves w, v7, V8, v8, VI3,
Yik) are closed, the tubulation of each chamber Is Inserted In the

vecuum coupling of the manifold and the coupling is tightened. Six
chambers may be exhausted per manifold cycle.

RV
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PROCESS JPEC O 203-8-51

JWRJECT  EXHAUST AND FILL PROCESS SPECIFICATION §_PLRSED(D DATE 3 -29-23

PROPRIETARY
| “MUTILATE BEFORE DISCARDING"

2,

2.1

2.2

2.2.1

2.2’2

2.2.3
2'2.A

2.2.9

2.2.6

202.7

* SHaene

PREPARATION OF THE EXHAUST SYSTEM

The following items are to be checkdd defore proceeding with the
exhauat process. The position of the valves for each procedure

is ghown in the chart for each paragraph of the procedure that
specifies valve change.

The pressure in the fill gaes cylinder must dbe adequate to provide
proper pressure for the number of chambers to be filled. The presoure
indication should be approximatel)y 25 psig per chambar to be filled.

If the f1l1] gas cylinder requiwes replacement, obtain new tank, leak
check it as epecified by paragraph 9.2 of thim specification, place

in tha head and proceed as followe:

Ba certain the hood blower 40 12 operation. Open cylinder velve and
record tank pressure in the log book. Close the cylinder shut off valve.
Opan valves V1, V3, V5, V10 and V12 to evacuate linea back to the 111
gas eylinder regulator.

then the vacuum gagee reach the 19°3 Torr level, cloee all the valves.

Digeconnect the ges line from the regulater but do not remove cylioder
frem the hood.

With tenk and cylinder in the hood, vremove the regulator from the
cylinder and check the cylinder outlet with scap solution to find
gas leskage.

Fhen the cylinder 19 determined to be free of leeks, it may be set
aeide ia the hood until the newv cylinder has been inaotalled.

Insert full gae cylinder into i{te mounting brackets and attach to
gas regulator. Be certsin valve V1 {p closed.

Attach the gee line to the regulator. Open the gas cylinder valve
and pressurized the gas {ill line to & pressure of 45 psig., Check
all joints and the regulator housing with soap solution, Record the
tank pressure in the log book. ~ REVISED 10/25/88
.\'41‘
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s RoECY EXHAUST AND FILL PROCESS SPECIFICATION C_PERSEDED DATE 3_.3;, Z’

PROPRIETARY
“MUTILATE BEFORE DISCARDING”

2.2.9

2.2.10
2.2.11
2,2.12

Seal any leakage and then close the pga® cylinder shut off walve,

Open valves V1, V3 and then Vé and vent the fill gas into the hood.

Close valves V1, V3 and V¢,

Open the cylinder shut off valve, record cylinder pressure in the log
book and then pressurize the line to 45 paig again and vent as in
stepe 2.2.9, 2.2.,10 and 2.2.11,

Open valves V1, V3, V5, V10 and V12, Remove old cvlinder from hood
and transport directly to the radioactive materials storaze shed.

Close valves V1 and V3,

Check the pressure in the purge tank; it pust be greater than 60 paig.

If the purge tank must be changed, be certein that velve V1, V2 and
V5 1 closed. When tank 1a attached check the line for leaks with

a8 soap solution., Line chould be capable of 45 peig without leakage.
Blow line free of air through valves V2 and V6,

Ba certain valvep V4 and V10 are closed,

dhan open the purge tank and valves V1, V2, V3, and VS through V9.
Pressurized system to 45 peig and check for ‘eaks using a soap

golution. Ba certain all leaks are seeled bafore proceeding with
the exhasust schedule.

Shut valve V2 and the purge tank valve and them vent eystem through
valve V4,

Close valve V4 and V11. Ce certain the £111 gas cylinder and
f41) ges cyliader vegulator are shut off. Open valve V10 and
péap eative systen to & vough vacuus through valve V12,
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PROCESS SFEC NO  203.8.81

svaEcY

PROPRIETARY

{_PERSEDED DATE B -27-73

“MUTILATE BEFORE DISCARDING"

Cloge valve V12 and open valve V11 and continue to evacuate system,

Chembor Exhaust

The chambar exhaust procedure may be implemented while the chaambers
are being exhausted.

The control thermocouple is attached to one of the center chambers.
The control and limit thermocouple are checked by heating them to

be certain that the system is operating. The oven i9 then lowered
and started.

The chambers are ba“ed i{at 75°C for spproximately & hours.

The oven is shut down and valves V10 and V11 are closed. The chambars
ave filled to 45 paig with nitvogen from the purge tank through valves
V2, V3, and V5 to speed cooling.

Valve V2 and the purge tank shut-off are cloged.

After the chambers have cooled the syetem {s vented through Velve Vé,

VYalve V4 10 then closed and the system is evacuated through valves
Vi0 and V12.

Chamber Fill

Record f411 gas cylinder preseure in log book. Allow valves V10
ond V12 to remaéds open until pressure is 10 Torr. V10 and V12
15 then closed.

Valwva 95 1s closed.

Ges f411 cylinder is opened and pressure ie¢ adjusted to the deaired
£41) pressura., Any over pressure sttained during regulator adjustment
wuld ba vented through Valve V4,

Toe manifold valves, V6 through V9, ave closed.
Valva V3 15 opened and the manifold {e¢ ellowed to stabilize.
Valves V6, V7, aV8, and V9 are opened at approzimately 1 minute

intervals to £111 the chambers individually. Change in f1ll gas
cylinder pressure may be monitored st this time,

2777384 pTW T 9.2 3
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FRD, 38 SPEC NO.  203.8-51

=| SUBJECT: EXMAUST AND FILL PROCESS SPECIFICATION |  SUPERSEDZDOATE 2-27 7.3

——

“.7 Vaives VI and V& through V8 are closed.

L.8 Test the chamber background current by connecting the H,V, tubulation

to the case of the chamber by & clip 1ssd, ad applying +100 volts d.c.
through & junction box to the signal electrode of the chamber with an
electromerer in series with the electrode (NOTE: To accomplish thig

the case of the electrometer must be reised to the +100 vdec potential),
The current indicated by the meter will average .37XIO°“ amperes
higher than that read with the chamber connected in the guard ring
mode. (M.V. applied to the K.V, electrode and the electrometer
connected to the signsl electrode.) |If the current requires adjuste
mer.t proceed as follows:

Te decrease the current reduce the flil pressure by venting the
chamber and manifold through Valve Vh. To increszse the current,
increase the dellivery pressure of the fill gas cylinder regulator
and opening Valve ',
then Fill pressure has been determined to be correct, the fill gas
cyiinder and regulator are shut off and valves V& through V9 are
closed,

Velves VI, V&, end V5 are opened and manifold and lines are vented
within the heod, The pressure In the i1l gas cylinder 13 recorded

Iin the log book,

Valve Vb Is closed and valves VIO and V12 are opersd to cump remains
ing gas from F111 lines, Pump exhaust is vented within hood,

Chamberes are now reedy to be tipped off from the menifoid, The number
of chembers fllied is recorded in the log book, Knowing the volume of
the fl1led chambers, the volume of gas vented to the atmosphere can

bs coalculated, Valves VI snd V3 are closed.

Chember Tlipoff,

Perform all chamber tip off operations In the hood except where
noted.

Cold wald the copper tubulation using anhydraulic pinch-off tool per
process specification 201-8.54
Check the weld for leaks by dipping it in acetone to look for the

presence of bubbles, |f no bubbles are e~cdent. progeed to 5.

/-.
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' "NY 14845 PROCESS SPEC NO  203-8-51

L

T*-‘U“' EXHAUST AND FILL PROCESS SPECIFICATION S.PERSEDED DaTE i:gjojj

PROPRIETARY
“MUTILATE BEFORE DISCARDING™

5.2.1

502.2

Bidedn s

5.3

5.5

5.6

* CHaANNa

If bubbles are present, repeat 5.1. If chamber cannot be sealed
by the 5.1 method, then seal the end of the tubulation by dipping
the leaking end of the tubulation in molten solder. Repeat the
leak test using the method of 5.2,

If for any reason the chamber continues to leak, place the chamber
in the rear of the head. DO NOT REMOVE A LEAKING CHAMBER FROM THE
HOOD. When leak has ceased to show wvidence of bubbling in acetone,
cut the tubulation and puwp chamber to a rough vacuum. Chamber
must be baked a minimum of 4 hours at B0°C while s vacuum before the
chamber can be removed from the hood for reprocessing.

After the chamber tip~of{ has been determined to be free of leaks.
the chamber is removed from the hood and hand - carried to the
resistance wvelder.

Weld the steel portion of the tubulation using |STC process specification
203-8-16. Return the chamber to the hood where the tubulation is
reuwoved by cutting across the weld. Leak check the cut by screwing
a8 connector shell, part 40-22953 1into the chamber so that it
surrounds the tubulation to be tested. PFour alcohol or acetone

into the connector shell to cover the cut end of the tubulation.

If no bubbles are observed, the chamber may be removed from the hood.
The procedures of 5.2, 5.3, and 5.4 are repeated until all chambers
on the system have been processed. Open the tubulation stubs in

the hood and then dispose of them as contaminated waste. The
tubulation can contain a maximum of .3 microcuries of Carbon-l4.

The chambers are thea transported to the TIC welder. The cut end
of the tubulation is welded.

Helium leak check the chamber per process specification 208-1-109.

. 1CE a & /0L
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ﬂq;ngaems.m1ms FILL GAS _  CYLINDER REPLACEMENT SUPERSEDED 3—22—&2 i ~N
VALVE NUMBER FILL GAS PURGE .
PROCEDURE
PARAGRAPH vi V2 V3 vé V5 vé v7 V8 ve V10 Vil vi2 Cyl. Cyl.
INITIAL {Open Closed {Open Closed | Opern |Closed| Closed|Closed {Closed |Open [Closed |Open |[Closed | Closed
2.2.2 JOpen Closed |Open Closed | Ope:: [Closed | Closed|Clused |[Closed [{Open [Closed [Open |[Closed |Closed
2:2.3 {Closed | Closed |Closed | Closed | Closed|Closed | Closed|Closed |[Closed |Closed |[Closed |Closed [Closed {Cl« 1
2.2.7 Closed | Closed [Closed | Closed | Closed|Closed | Closed|Closed |(Closed |Closed [Closed ClocedwClooed Closed
z2.2.8 Closed | Closed |[Closed | Closed | Closed|Closed | Closed| Clcsed [Closed Clo-edWCIOQQJ Closed |Open Closed
2.2.9 Clgoged | Cloged |Closed | Closed| Closed!Closed | Closed|Clonsed |Closed |Closed |Closed |Closed [Closed | Closed
2.2.10 Open Closed lOpen Open Closed|Closed | Closed|Closed [Closed |Closed flosed Closed |[Closed | Closed
2.2.11 Closed | Closed |Closed | Closed| Closed| Closed | Closed| Closed [Closed | Closed [Closed |Clesed [Closed | Closed
2.2.12 Closed | Closed [Closed | Closed| Closed] Closed | Closed| Closed |[Closed ClosedJClosed Closed ‘Open Clesed
’
2.2.13 Open Closed |Open - | Closed Open |Closed| Closed|Closed |[Closed |Open |[Closed |Open |[Closed |[Clc -~d
REVISED 10/25/88
V. J. Santilli
— = — k%.;‘ — —————
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HORSEHEADS, NY 14845 SPEC. 3-8 9 ; E
CHAMBER EXHAUST AND FILL gz_lgmgg _n_!gm - sglz- _Z_;"" ~) ~
VALVE NUMBERS
PROCEDURE Fill Gas Purge
PARAGRAPH vl V2 v3 V4 V5 vé v7 v8 v9 V10 vil vi2 Cyl. Cyl.
INITIAL Closed | Closed| Closed | Closed| Open | Closed| Closed Closed| Closed | Closed|Closed | Open |Closed| C1 d
5 Closed| Closed| Closed| Closed| Open | Closed| Clooec*closed Closed | Closed| Closed | Open | Closed| Closed
2.6 Open Open | Open Clocedq Open | Open Open | Open |Open Closed| Closed | Open | Closed| Open
2.7 Open Closed| Open Open Open | Gpen Open | Open |Open Closed| Closed | Open Closed | Closed
2.8 Open Closed| Open Closed| Open | Open Open | Open | Open Open !Closed | Open |Closed| Closed
2.9 Open Closed| Open Closed| Open | Open Open | Open |Open Open | Open Closed| Closed | Closed
3.3 Open Open__| Open Closed| Open | Open Open | Open | Open Ciosed| Closed | Closed| Closed | Open
3.4 Open Closed| Open Open Open | Open Open | Open |Open Closed} Closed | Closed| Closed| C1 d
3.5 Open Closed| Ope Open Open | Open Open | Open |Open Closed| Closed | Closed| Closed | Closed
3.6 Open Closed| Open Cloaet& Open | Open Open | Open | Open Oi)en Closed | Open Closed | Closed
4.1 Open Closed| Open Closed| Open | Open Open | Open | Open Cloudﬂ Closed Clm1 Closed | Closed
4.2 Open Closed| Open Closed| Closed Open Open | Open | Open CIosedh Closed Clo‘eJ Closed| Closed
Y 4 REVISED 10/25/88
g . _J _____ 5 L e : v. J. Sa_'jtilli H
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-

¢

€.0

6.1

6.2

7-0

7.1

7.2

8.0
8.1

S Twannrre

Post Fill System Maintenance
After the chambers have been leak checked, the fill system Is prepared for
the next chambers as follows:

The tubulation tips that are in the manifold ports are removed and placed
in & bag for disposal as radicactive waste,

Check all pumps and gauges to determine that they are operating properly
and thet no system maintenance is required. |f pump oil Is to be changed,
the old oil will be disposed of as contaminated waste. Any system parts
which are replaced will also be disposed of as radicactive waste,
Production Tests

The following tests are performed to determine that the proper amount of
C'“ is contained in the chamber. Other tests are performed that do not
relate to the C'“ contert and, therefore, are not discussed herein. All
tests are conducted out of the hood unless otherwise stated.

The limits of the background current are specified by specification 212-190-45
which is classified DOD CONFIDENTIAL, |f the Carbon=14 content in the
chamber exceeds the specified amount, the resuiting chamber background
current would be too high, Similarly, too low a background current would
indicate an inadequate Carbon-1k concentration. The background is measured
periodically during the chamber test sequence specifled by 212-190«45,

The current for each chamber is compared with the value obtained at the
time the chamber was filled. I|f a chamber develops a.look. the resuiting
less of the gas mixture would reduce the background current produced by

the chamber. |f test indicates that the background current is decreasing,
the chamber will be placed in the C-14 hood and tested for the presence

of a Carbon=14 leak, |f a leak is suspected, the chamber will be placed

in the hood unti] It cen be determined that it Is not emitting C“‘O2 gas.
The device is given a heated shelf test of two weeks. The background
current of each unit is checked just before shelf, at the end of the

first week and after completion of the shelf test., A decrease in the
current will be treated as in Paragraph 7.1.

Emergency Procedures

I f Carbon-1L leakage is suspected from any contalner located In an

ol een 10N/D8 /
REVIoEVD AU/ &2/

uncontrolled area, the following action is requiredf, /;;7 v. J. Santilli
; kil Koo SRR
B 176273 Eu 2 Yri#24-7|
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SUBJECT:

CEDDATE Z-74.7%

EXHAUST AND FiLL PROCESS SPECIFICATION -

-
'

il g 2

8.2

9.0

9.1

9.2

9.3

8.1 - Continued

A, |If Possible, take leaking container out of the plant or place it in

the C-14 hood.
B. Clear ares of all personnel within 20 feet of container and notify

the Radlation Protection Officer. Post an indlvidual to keep personnel

away until R.P.0, arrives,
C. Once in the hood, or a safe area outside the plant, an attempt may

be made to control the leak, An estimate of the amount of C'“ lost

to the atmosphere is to be recorded in the log book.
Figure 5 shows the valve diagram that will be mounted in clear view for
emergenr:y shut down procedure. All valve handles will be numbered
and critical valves will be color coded as well,
All personnel who handle the gamma chambers containing '“coz test gas
or the '“coz gas cylinders must be informed of its pctential hazard and
what procedures are to be followed in the event of an accident.
All personnel Involved in the operation of tho'“coz fill system will be
included in the periodic physical examinations under the Radicactive Materials
Program (i.e., a general physical examination and a differential white blood
count and red blood cell count or hematocrit determination, The frequency
will be every year for persons over 50 years of age and every 2 years for
persons under 50 years of age.). In addition, they shall be required to
have an analysis run on thelr breath sample. The breath analysis sample
shall be taken in the Medical Department after each of the first several
detector filli-g operations, |f the analyses are negative, this requirement
shall be rescinded.
A soasp bubble test will be performed on all cylinders In the storage area
prior to being brought Into the plant for installation in the exhaust hood.
Any vacuum pump oll, vacuum grease, or rubber gaskets used In the exhauit
system shall be assumed to be contaminated and when necessary disposed of In

the following manner:

~

'B—'iﬁ 'w AP yig
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IMAGING AKD SEMSING TECHROLOGY V_CORPORATION
HORSEMEADS, NY 14648 | PROCESS SPEC NU. 203-8.5)

SUBJECT: EXHAUST AND FILL PROCESS SPECIFICATION _ |  SUPERSEDED DaTE 2-29.7.2

9.3.1 The vacuum pump oil shall be poured into a container (metal or Plastic)

heving & screw cap. The cap shall be fastened tight and sealed with
electrical tape to prevent possible leakage. The container shall then
be given to Special Devices, who will place the container in the Radio-
active Waste Barrel,

0il on the pump jet assembly shall be wiped off using & peper towel and
the towel placed into the waste barrel,

All vacuum grease and gaskets taken from the exhaust system shall be
placed into the waste barrel,

Personnel handling these parts shall wash thelr hends thoroughly at the
end of the operation,
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MANIFOLD AND VACUUIM SYSTEM
SCHEMATIC DIAGRAM

GAS Frie
SYSTEM
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1.

Red

O‘Tr 4.£ 3o73 “’Al‘o_ 16

PHQCESS 2% C ND 203-8-51

. SiTEFSEDEDDATE 3 -29. 23

EMERGENCY SHUT DOWN PROCEDURE

If any emergency develops, use the following procedure:

Be certain that the shut off valve of the small gas
cylinder is closed., This handle will be identified

by a red tag.

Close all valves and turn off oven.

Pumps may then be shut down,

Rough Pump

X" bt X
o a3 ve YorXvFNG, e V10
—]><} < <

Vs
V2 Orange
Vil
®
p.C. Diff
Pump
FIGURE 5
Backer
Pump

REVISED 10/25/88
F 1 V. J. Santilli
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IMAGING AND m '!ECOIPOMTION
HORSEHE . NY 14845 PROCESS SPEC NO 203-8-52
SusJecy 10N S_PERSEDED DATE

PROPRIETARY
| “MUTILATE BEFORE DISCARDING"

[TET ESTS

~
P
-

* CHawne

The primary quality check is based upon repeated helium leak checks both
before and after the fill. Leak checks before the gas fill are performed

as specified by 203-7-218, Leak checks after the fill are performed

by placing the chamber in a hermetic enclosure and evacuating the volume
surrounding the chamber by connecting it directly to the helium leak
checker. If the gas fill i{s leiking from the sealed chamber, it will be
detected. The process specification fo; this check is not finalized,

but a description of the engineering test which i{s currently being performed

on the prototypes is attached,

C

Norman C. Thurlow-Project Engineer

t\.ba-ua.

E . Dana, Quality Control Engineer

(3)
REVISED 10/25/88
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TJRITON 9558 TRITIUM CALIBRATION PROCEDURE
# ' .ttachlanﬁ ‘

Change filter,
Check condition of dessicant. Change if necessary.

Check meter mechanical zero.
Check Triton settings before turning on:

Range Selector: Zero

Alarm Switch: off

Monitor Switch: Tritium

Time Constant: Slow

instrument on. Allow 10 minute warmup.

Zero meter,

Set range switch to XI,

Check valves on CL-! Calibrator:

Metering inlet: Closed
Metering outlet: Closed
Regulator outlet: Open
Outlet pressure adjust: Full CCW,

Place thermometer on Calibrator back plate and record temperature ('C)
when stablilized.

Open and close bottle valve to put pressure on cylinder gage.
Adjust outlet pressure adjust to 20 psi on outlet pressure gage.
Open and close metering inlet valve,

Open and close metering outlet valve,

Record pressure on outlet pressure gage.

It should be approximately at the setting in Step 11, |f not,
repeat steps 11-14,

Connect Calibrator outlet to Triton outlet,

Turn on Triton air pump.

Adjust flow to 7 lpm,

Open and close metering inlet valve,

tsnnect Calibrator inlet to Triton inlet,

Open metering outlet valve for 2-4 seconds and close,

it Is important that this time be adhered to.

Read meter when it has stabilized, taking an average reading

over & period of several minutes.

Start-up
1.
i.
3.
L.

A.

B.

c.

D.

5. Turn
6.
1.
8.

A.

8.

c.

0.
9.
10,
.
12,
13.
1%,
15.
16.
17.
18.
s.
20,
21.

REVISED 10/25/88
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Shut-down

22,
23.
2k,

28,
23.
30.

32.
330

3k,

Make sure bottle valve is closed, -

Turn outlet pressure adjust full CCW,

Remove Calibrator inlet connection and direct it into an
opereting exhaust hood,

Open metering inlet valve,

Open metering outlet valve,

Close regulator outlet valve when outlet pressure gage
reaches zero.

Close metering inlet valve.

Close metering outlet valve,

Turn of f Triton air pump when meter has fallen to zero.
Disconnect outlet hose,

Set renge switch to zero,

Turn of ¥ Triton.

Lalcylation

Calculate theoretical scale reading as:

Scale Reading (uCi/i°) = 0.733 nAPd( 273 )
2

Y 73 + T
where n = no, of aliquots used (usually 1)

A= sgpecific activity of cas in lecture bottle
when dated (uCi/l) .

P = outlet pressure gage reading from Step 14 (psi)
des Tritium decay factor. Determine elapsed time
from date on gas bottle and use table on‘pg. 11
of CL-) Calibrator manual.
¥ e VYolume of Triton plus Calibrator (10,24 1)
¥ = Calibrator tempersture from Step 9.(3;)
Caleulate Correction Factor as:

Correction Factor = Scale reading (Step 34)
Observed scale reacding (Step 21)




36. Teg Triton inztrument as follows:

CALIBRAT | ON
By:
Date:
$cele Reading:
Corr, Factor:
Due:

where Scole Reading refers to the observed
reading from Step 21.

€. D. Spengenberg
175777

Calibration Schedule: Every 6 Months During

Extended Production Runs

REVISED 10/25/88
V. J. Santilli
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[ ] Controlled Copy No.

[(»J uUncontrolled Copy
(revisions not automatically provided)

Mr. J. Bruce Carrico

Issued to Medical, Academic and Commercial Use
Safety Branch

Location Division of Industrial
and Medical Nuclear Safety, NMSS
Nuc lear Regulatory Commission
Washington, D.C. 20555

Date October 26, 1988

This Manual describes a system designed to assure that Imaging and Sensing
Technology Corporation products and services meet all customer quality
requirements. Al]l activities affecting quality, from initial contract review
through correction of field problems are included in the system. The Manua)
meets MIL Q-9858A, MIL-1-45208A, 10CFR50 Appendix B, ANSI NQA-1, and similar
customer-imposed requirements. It is subject to periodic review, revision,
and approval by senior Company management.

This program is a continuation of the program formerly described in the

Westinghouse Industrial and Government Tube Division Quality Assurance Manual,
Revision D.

000 1m/0260m
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STATEMENT OF POLICY AND AUTHORITY

It %s Imaging and Sensing Technology Corporation policy to provide quality
products and services on schedule at a competitive price for full customer
satisfaction. These products and services shall meet all required standards
of performance, reliability, and quality uncompromised by cost or schedule
considerations. To this end, it is the Quality Assurance Manager's
responsibility and authority to assure full compliance with all applicable
quality requirements.

The Quality Assurance Manager and his organization have been delegated
authority and freedom to:

(1) Identify quality related problems.

(2) Initiate, recommend, or provide solutiors.

(3) Verify implementation of solutions.

(4) Limit or control further processing, delivery, or
installation unti)l proper dispositioning of a nonconforming item
or unsatisfactory condition has occurred.

In the event that conflicts arise which cannot be resolved by the Quality
Assurance Manager, these matters shall be referred to the Presicent for
resolution.

This Manual describes a quality assurance program which coordinates all
activities contributing to product quality. The responsibility and authority
assigned to the Quality Assurance Manager in no way relieves other departments
of the basic responsibility for designing and manufacturing to the required
standards of quality. This policy places major emphasis on quality teamwork

among all.
) p
f e T : 20 /78 F
Philip C. i / Date
President

000 | m/0260m
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TAB F_CONTENTS

TITLE/REQUIREMENTS ADDRESSE

TITLE PAGE

STATEMENT OF QUALITY POLICY

CONTENTS AMD REVISIOM LEVELS
ORGANIZATION

QUALITY ASSURANCE PROGRAM

QUALITY PLANNING

INDOCTRINATION & TRAIMING

DESIGN CONTROL

DOCUMENT CONTROL

PROCUREMENT CONTROL

IDENTIFICATION & CONTROL OF ITEMS
PROCESS CONTROL

INSPECTION & TFSTING

CUSTOMER INTERFACE

MEASURING & TEST EQUIPMENT

HANDLING, PRESERVATION, STORAGE, & SHIPPING
NONCONFORMING ITEMS

CCRRECTIVE ACTION

QA RECORDS

AUDITS & SURVEYS

APPENDICES

CROSS INDEX TO 10CFRS50, NQAY & N45.2
CROSS INDEX TO MIL-Q-9858A & 1-45208A
CROSS INDEX TO FUNCTIONAL RESPONSIBILITIES
CROSS INDEX TO REFERENCED DOCUMENTS

P22 >>>PP>P>

1
2
3
4
5
6
1
8
9
10
1
12
13
14
15
16
17
)

Lawrence J. Bostwick, Manager
Quality Assurance and
Technical Services

End of Section
000 1 m/0260m
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1.0 ORGANIZATION
1.4 Organization Charts

The charts at the end of this section show the organization of
Imaging and Sensing Technology Corporation {referred to below as
"ISTC" or "the Company").

1.2 Responsibilities

The realization of the Statement of Policy and Authority invelves
every department, not just Quality Assurance. The primary
responsibilities for quality and quality-related activities are
allocated below. Details are given in sections 2 through 17 and
cross-indexed in the Appendices. Note that function names such as
“QA" are used throughout the Manual to assign specified
responsibilities to the manager of a function or his designee. The
terms “"supervisor", "general foremun", and "foreman" are used
interchangeably in the Manual to designate management personne)
carrying any of those titles.

ik Quality Assurance and Technical Services

Implement the Statement of Policy and Authority in a documented
program which meets all contractual requirements.

Coordinate the efforts of all functions to follow the program.

Establish a quality assurance organization designed to fulfill all QA
responsibilities described in this Manual.

Provide for indoctrination, training, and formal qualification of
personnel as cequired to keep them informed and maintain quality
related skills.

Verify and certify the qualifications of processes and personnel.
vVerify by inspection, auditing, document review, statistical
analysis, and other appropriate techniques that all activities
affecting quality are being correctly performed.

Provide technical assistance in interpreting quality requirements,
implementing controls, and using statistical techniques.

Provide acceptance inspection service to Manufacturing and
Engineering.

0002m/0260m
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1.2.2

1.2.3

0002m/0260m

Provide instrument repair and calibration service, and maintain the
calibration control system.

Provide technical service support such as Chemical and Physical (C&P)
Laboratory.

Control nonconforming items found during QA inspections and audits.
Coordinate processing of field returns.

Assure that effective corrective action is taken to eliminate the
causes of nonconformances.

Provide for periodic review of the QA program effectiveness and
compliance with applicable requirements.

Report periodically to management on progress toward the gquality
policy goals.

Interface with outside quality organizations and Quality Assurance
Representatives (QAR's).

rketin n le int!
Establish channels for contractual communications with customers.
Maintain the official customer order correspondence files.

Circulate contractual documents to other functions for information
and review, and coordinate their responses.

Engineering

Provide technical interface with customer through formal transmittals
documenting customer approvals of “E" drawings, Design Reports, and
other documents as required.

Translate customers' design requirements into procurement
specifications, manufacturing drawings, and work instructions.
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1.2.4

1.2.5

1.2.6

0002m/0260m

Supervise the qualification of new and modified products.

Provide engineering service to Manufacturing, QA, and other functions
as needed.

Administer lab facilities for the production of prototypes,
engineering models, and certain new or low-volume products requiring
close engineering supervision, in the Electronics and Electiro-Optical
Product Lines.

n ring Engineerin
Provide manufacturing engineering service to Manufacturing in the

Electro-Optical Product Line. In the other product lines this
function is the responsibility of Manufacturing.

Materials/MIS

Select vendors, based on analysis of vendor ratings supplied by QA
and subject to restrictions imposed by QA Manager and the procurement
specifications.

Establish channels for contractual communications with vendors.

Procure items according to schedule, bill of materials, and
specitications.

Store, pack, and ship finished items.
Operate the receiving and material storeroom functions.

Operate the Manufacturing Information, material planning, inventory,
and production control functions.

Manufacturing
Schedule and operate the factory.
Recommend dispositions for nonconforming items.

Control nonconforming items found in process until thev can be
brought to the attention of QA.

Perform tests to verify conformance to finished product requirements,
subject to surveillance by QA and Engineering.

QUALITY ASSURANCE MANUAL
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Provide and document specific job training of operators.
Provide manufacturing engineering for certain product lines.

Administer engineering lab facilities for the Sensor, Control, and
LVS Product Line.

Human Resources

Maintain job descriptions containing necessary qualifications for
each position. Coordinate general training of rersonnel. Advise QA
Manager of new hires, transfers, and other personnel changes.

shared

Each employee is responsible for doing his work in a manner
consistent with the Statement of Policy and Authority and the
requirements of this Manual.

Identification, statuz, and control of items is the responsibility of
the supervisor to whose inventory they are assigned.

Records are the responsibility of the department generating them
until they are formally transferred elsewhere.

Issues unresolved at staff level are submitted to the President for
final decision.
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2.0 QUALIYTY ASSURANCE PROGRAM

2.1 Applicability and Scope

The quality assurance program described in this Manua)l applies to al)
products of the Company except nuclear penetrations and (after
October 1, 1988) in-core detectors, which are covered by a separate
Quality Program Manual. The program covers all activities affecting
quality and reliability at the Company's facilities in Horseheads,
NY, and Cayey, Puerto Rico from initial contract review through the
correction of field problems. The program conforms to all applicable
requirements of MIL Q-9858A, MIL. 1-45208A, 10CFR50 Appendix B, ANSI
N45.2 and NQA-1, and other customer-imposed documents.

The program is a continuation of the program formerly described in
Westinghouse Imaging and Sensing Technology Division Quality
Assurance Manual, Revision D. This manual reflects changes in
organization occurring when the Company was formed: there are several
improvements in response to audit recommendations; a section on parts
manufacturing was deleted because it no longer applied; the rest of
the changes are editorial clarifications and corrections. No
provision has been intentionally deleted or weakened.

The Quality Assurance Manual

Organization of the Manual

The Quality Assurance Manual, also referred to as "the Manual" or
“the QA Manual", is composed of Sections numbered 0 through 17, and
group of informational Appendices identified by the prefix A-.
Section 0 contains approval signatures, a statement of quality
assurance policy, and a table of contents which also indicates the
current revision of each Section. In general, each of the other
sections deals with one of the major topics addressed by the
documents 1isted in Section 2.1 Ffor convenience, cross indexes to
some of these documents are included in the Appendices.

Each page of Sections O through 17 carries the Section number,
revision letter, and page number within the section. The last page
of each section ends with the words "end of section".
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Each Section may contain requirements which apply only to specific
contracts, or to specific types of product such as commercial
products or Engineering development products. Such reqguirements are
covered in separate sub-sections which include a statement of
applicability. The QA Manager has the authority to limit the
application of each Section of the Manual for commercial products
having no contractual quality system requirements. He documents such
Iimitations in QC Procedures (See QCP 1-5) or by other suitable
methods.

Review and Approval

The QA Manager signs the contents page of the Manua)l to indicate that
he and the managers of all other affected functions have reviewed and
approved the contents. Each revision of the Manual is similarly
approved.

The Manual is reviewed during each management audit (Section 17) to
assure that it accurately describes he QA program. The QA Manager
also reviews customers' new and revised quality program requirements
and other advisories, and revises the Manual as appropriate.

Revisions

Revisions are identified by a revision letter on each page. The
Manual is revised by section, so that all pages of a section carry
the same revision letter. A revision of any Section of the Manual
causes a revision of Section 0, and all revised sections take the
same revision letter as Section 0 revised at the same time. For
convenience only, revised text is identified by an asterisk at the
beginning of the paragraph or the words "General Revision" at the
beginning of a section. Since Revision A is a general revision of
the entire manual, individual changes are not marked.

Distribution

A1l issued copies of the Manual are identified on the cover page as
controlled or uncontrolled. Uncontrolled copies are issued as
information copies to customers and as work copies for use in
preparing revisions. Acknowledgements are not required for
uncontrolled copies, and revisions are not automatically provided.
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Controlled copies of the Manual are numbered copies for which the QA
Manager maintains a distribution 1ist. As each revision is approved,
he 1ssues a copy of the revited sections to every holder of a
controlled copy of the Manual. The transmittal letter requires the
return of a signed acknowledgment. QA Engineering maintains a log of
distributions and retains acknowledgments unti) the next revision is
fssued. Except for work copies, only controlled copies are issued
for use within the Company.

A copy of each revision is retained by QA Engineering in accordance
with Section 16.

End of Section
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QUALLITY PLANNING
Customer Interface

Unless otherwise agreed purchase orders, change notices, and other
contractual communications with customers are routed through Sales,
where the official order correspondence files are maintained. Sales
advises the QA Manager, the Inspection Superviser, and others of each
purchase order and change notice, using a Transfer Sheet (Exhibit
3-1). Sales also distributes copies of the customer document as
needed and transmits submittals and other information to the customer.

Initial Planning

Unless assistance 1s requested at earlier stages, QA planning begins
when a transfer sheet for a new contract is received by the QA
Manager. He assigns the order to a QA fEngineer to review and
follow. The reviewer determines whether the products to be supplied
are fully specified and whether all customer QA requirements are
fully covered by the existing QA program. To cover new requirements
he works with other affected functions to initiate changes in the QA
Manual, QA Plans, training schedules, and specifications as
necessary. If a written QA Plan applies he notifies Sales to issue a
transfer sheet identifying it. He initials his copy of the transfer
sheet or attachments to indicate satisfactory completion of the
review. Initialed transfer sheets need not be retained after
completion of the order; for commercial products they may be
discarded upon comple*ion of the review.

Planning for changes in contracts is similarly accomplished.

The cognizant Engineering Manager also receives a copy of the
transfer sheet. He reviews 1t and initiates any actions needed to
address the applicable codes, standards, and cther contract technical
requirements, (See Section §).

11 Plan

when required by contract the QA Manager generates a QA Plan or
Inspection and Test Plan. A QA Plan is a cross index which relates
each of the customer's requirements to the applicable section of the
Manual, with additiona) information as needed. An Inspection and
Test ™lan (ITP) shows, vcually in flow chart form, the location of
each contractually required inspection, test, and customer hold in
the manufacturing sequence. ITP's are also referred to as IPP's,
MIPP's, and IMQP's. See QC Procedure 1-3 for more information on QA
Plans and 1TP's,
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EXHIBIT 3-)
TRANSFER SHEET

QUALITY ASSURANCE MANUAL
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End of Section
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INDOCTRINATION AND TRAINING
General

Each hourly and salaried position has a written job description,
maintained by Human Resources, which states the minimum acceptable
levels of skills, education, and experience. These qualifications
are verified by the supervisor during a probationary period of
treining and work on the job. Employees who are considered
unsatisfactory at the end of this period are job failed by the
supervisor and removed tYrom the position.

Each supervisor 1s responsible for providing his people with the
continuing training necessary for them to develop and maintain
their job skiils. Much of this training occurs informally on the
job. 1In addition, ongoing trainirg courses are coordinated by
Human Resources, using corporate and outside resources. Records of
such formal training are maintained by Muman Resources. Additional
training for processes such as welding, NDE, and testing 1s
discussed in Section 9.

P nd ri ion Trainin

Human Resources advises the QA Manager of new hires, transfers, and
other personne)l changes.

The QA Manager schedules training to assure that all personne)
identified in Section 1 who perform functions defined in this
Manual or associated procedure understand their role in meeting the
applicable QA Program requirements. The program includes
appropriate training

. for new hires and transfers to work affecting quality
. to introduce changes in the QA program

. when indicated as a corrective action

. to maintain awareness of QA program requirements

Records of such training are filed in the QA office. The records

include the date of the training session, subject, duration, and
the names of the trainer and trainees.

End of Section
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5.0  DESIGN CONTROL
5.1 New Product or New Requirements

If, during negotiations or initial contract review, the cognizant
Engineering Manager determines that a new or modified product is
required, he sets up a suitable engineering project and assigns an
engineer to be Project Engineer. The Project Engineer coordinates
all technical aspects of the contract including design assistance and
technical communication with the customer, and maintains files of
such communications. He may reassign specific portions of his work
to other Engineering personnel as appropriate. The Project Engineer
reviews the design requirements received from the customer, resolves
questions, and arranges for further exchanges as required. HMe acts
as the design interface between Engineering, the customer, and other
design activities, documenting their design decisions in
jointly-approved drawings, test procedures, and other
Specifications. Me arranges as necessary for the preparation of
design drawings, acceptance inspection and test criteria,
calculations, relfability studies, materia) studies, process and
process controi studies, and the fabrication and evaluation of
prototypes. Informal drawings and work instructions may be used
during this time, and the use of Engineering PC's (see Spec. 222-9-0)
is permitted. Design drawings, if generated separately from the set
of manufacturing drawings for the item, take the form of E-Drawings
controlled by Engineering. When the Project Engineer is satisfied
with the new or changed design he formalizes it through the PC
(Product Change) system (Section 6).

$.1.1 Engineering Lab Products

Designs for Engineering Lab Products need be formaiized through tle
PC System only as required by the applicable QA Plan, if any.

5.2 Design Changes

Once a design has been formalized in accordance with Section 5.1, all
changes are made using the PC System (Section 6). The PC System
documents the justification for the change, the measures taken to
verify its acceptability, and the review of the change by al)
concerned parties ircluding, where applicable, the customer.

5.3 Design Control Options

when stated in the applicable QA Plan, the following opticona)
features will be incorporated in the QA program.

0006m/0260m
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Design Review

A formal, documented design review by independent engineer, QA,
Manufacturing, and other affected personnel.

Design Report

An engineering report documenting the verification of all design
requirements by design review, alternate or simplified calculation
methods, or testing. The calculations are performed or reviewed by
individuals other than those who performed the origina) design.

Testing is performed or witnessed by individuals other than those who
performed the original design.

Configuration Contro)

In accordance with MIL-STD-480 through -483 as required.

Qualification Approval

In accordance with Provisions Governing Qualification (issued by
0.0.0.).

End of Section
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6.1 Types of Documents Affecting Quality
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Activities affecting quality are performed in accordance with
documents of the types listed below. For each type there is a
procedure which assures that new documents and changes are reviewed,
approved, issued to, and obsolete documents removed from work
stations in a controlled manner.

Quality Assurance Manual

See Section 2 for a description of the Manual and the method of
control,

Quality Program Manual

This document affects only ASME Code products not covered by the QA
Manual. 1t 1s 1isted here for information only.

QC Procedures

QC Procedures (QCP's) contain detailed descriptions of procedures
outlined in the QA Manual. Details are given in QCP 1-1. Note that
QC Procedures are referenced throughout the Manua)l but distributed
separately.

Other Supplementary QA Program Documents

Most supplementary documents are controlled as QC Procedures; however
they may take other forms when contractually agreed.

Calibration System Manual

See Section 12 for a description of the Calibration System Manua).
Specifications

Documents affecting quality which are not covered elsewhere in

Section 6.1 are called specifications. They are controlled by the
Manufacturing Information System (Sectiun 6.2).
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Manufactyring Information System

Manufacturing Specifications

Production items are made in accordance with controlled manufacturing
specifications which define the technical and quality system
reguirements for all purchased and fabricated components, and all

operations from incoming inspection through packing of the finished
product.

The major assembly, acceptance test, and acceptance inspection
operations are controlled by a sequence of drawings identified by the
tube type number prefixed by a number between 75- and 198- (for
example 150-6377 1s the final inspection drawing for the WL-6377
Compensated lonization Chamber). A typical drawing contains a
pictorial view of the completed item, a 1ist of the subassemblies,
parts and materials used to make the item, a set of instructions for
assembly and processing, and applicable criteria for acceptance (see
Exhibit 6-1). Each of the constituent items is similarly controlled,

s0 that given a tube type all the applicable work instructions can be
identified.

If there 1s no space to 1ist parts and operations on the drawing they
are itemized on a separate sheet carrying the drawing number with the
prefix P- (Exhibit 6-2). For major assemblies requiring detailed
process documentation a traveler, prefix T~ (Exhibit 6-3) is used
instead of a P-sheet. Processes such as welding and testing which
need descriptions more detailed than P-sheet space allows are
described in numbered Process Specifications which are incorporated
by reference (Exhibit 6-4).

Inspection instructions are included with the assembly instructions
or given on separate sheets carrying the drawing number with the
prefix QA, QAC, QP, 0Q, or RMIS (Exhibits 10-2 and 10-3).

Spec . ficatior Contro)

Specifications are controlled by Manufacturing Information using the
Product Specification System. New specifications are originated and
existing ones changed or recalled through the use of a Product Change
(Exhibit &-5). The forms previde for a descripticn of the change,
disposition of affected items, a suitable engineering justification,
and the signatures of the originator and reviewers. Each PC is
reviewed and signed by the cognizant QA Engineer, the Planner/Buyer,
and the Engineering Manager or his designee. Comments, objections,
and their resolutions are attached as appropriate. Independent

verification, when contractually required, is performed in accordance
with QCP 3-5.

0C07m/0260m




Imaging and Sensing Technology Corporation QUALITY ASSURANCE MANUAL
wesingnouse Circle Homseheads, NY 14B4S
findicetes addition or change Section Revision Page
9778m/02 Som 6 & 3

The Engineering Manager's signature indicates approval of the design
or change as conforming to the customer's requirements. It also
indicates that the effect of the change on any design qualifications
has been properly evaluated. The QA signature affirms that design
conformance (as indicated by the Engineering Manager's signature) has
been verified, and that the applicable quality reguirements have been
included.

Approved specifications, specification changes, and drawings are
distributed by Manufacturing Information to each using department
according to a written distribution 1ist. This distribution is
accompanied by a Transmittal Letter (Exhibit 6-6) which describes the
method of handling newly issued and superseded specifications.

Unless otherwise stated revised specifications become effective upon
distribution.

Details of the Product Specification System are given in
Specifications 222-1-0 through 222-13-0.

6.2.2.1 Marked-up Specifications

Marked-up specifications are acceptable for use only if they carry
the file number of the PC authorizing the change and the signature of
the cognizant en~’'neer or QA engineer.

Notes, comments, and explanations (for example, a note tell'ng where
to find a required gage) which do not alter any specified ‘.formation
are acceptable if signed and dated.

6.3 n ntrol ion

when stated in the applicable QA Plan the following features will be
incorporated in the QA Program.

$5.9.% valid Document List

A VDL 1s a 1ist of the specifications applicable to a tube type and
the revision(s) currently approved for use. It is maintained by
Manufacturing Information in accordance with Specification 222-11-0.

6.3.2 Document Control Index

A DCI 1s a partial or complete list of quality documents applicable
to a contract, and the revision status of each. It is more general
than a VDL, although it may include VDL's by reference. The form and
contents of the OCl are as agreed with the customer. It is
maintained by Manufacturing Information in accordance with
Specification 222-11-0.

0007m/0260m
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$.3.3 Break-In Point

A space on the PC form is provided to specify a break-in point when
required by contract or when considered necessary by the originator.

000 7m/0260m
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EXHIBIT 6-2
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EXHIBIT 6-3
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EXHIBIT 6-4
PROCESS SPEC.

PROPRITTARY 7O vavet .48 race

IMAGING & SENSING TECHNOLOAY COAPORATION f§

7-28.78
SUPERSEDED DATE

Ts describe o methed of rondemructive ezamination which provides for
the detaxtica of dioccatinuitics open to the surface in ferrouo and none
ferrous matariols which are nonporous.

To egtabliah accoptance standards for such discontinuitiea.

COPE.

Thie specificaticn describes only the visible &ye penetrant (solvent-
removebla) tast method and s in accordance ith ASME Zode Section
W for Clooe 3, 2( 9 ond GC' ComDORacRO ond SHY-T(-1A-!

“ilation. Avoid prolonged
of vagor. Do not take internally.

Rofer to product lebala V. additienal precactionary and handling information.

DEFINIT ]

!‘2%‘\51 of Materiala - The related componegnta of the penetrant test kit
invluding cleaners, penetrant and developer, manufscturcd hy one supplier
and having deen prowen to complement omanother.

Indication = The visll\e presence of penetramt in the dried developer.

Noun-relevant Indinst @b - Ao indication regulting from & condition not
sasocistec with a sraterial discontinuity.

L€ /8952 X Vot 304 |
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EXHIBIT 6-5
PRODUCT CHANGE

“E 20a2A PRODUCT CHANGE

imaging and Sensing Technology Corporation

Westinghouse Circle Horsehiars, NY 14845 DATE I!Cw e lg‘z!z_—-’

DATE 1SSUED pene QC-4321

SUBJECT o 3%5-1234%8 Typoal ASIEWMALY pROD cODE 18
AFFECTED TypEs L4078

This change will attect Mat'l vield O Outewt per man hour O, Neitner . Unknown O

BIF IFREQUIRED BY comnc'_ﬁll
ON SPEC NO “- \ ’ . | o Stock Not Attecten

CHANGE ”

L_____ ‘ Exsting Stock Remaing Usabie

2 Dupose of Existing Stoek ano Cance!
Oroers Give Quantity and Vaiue

1

-~

|
L SPEC NO Tii-!: ‘!i : | 2 Stoek Not Aftected

- P Exising Stock Remains Usavie

|
d = Dispose of Exiting Stock anc Cance’
| Orgers Give Quantity end Value

]
1
|

0

4
ON SPEC NO g -t = Stock Not Attecred
CHANGE ¥ V} _‘ = Existng Stock Remains Usabie
- N |
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L S | Oroers Give Quantity ana Value
s .
.- 1
SPECIAL INSTAUCTIONS _ womg. | ORIGINATED BY a4 7
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ENDORSED BY 127
T MAT'L CONTROL
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EXHIBIT 6-6

TRANSMITTAL LETTER

MF- 3043 Page | of 2
gﬁ / g) “hb 6/21/88
- “TPROU. CODE  ~ CEITER WO. TATE

IMAGING AND SENSING TECHNOLOGY CORPORATION
HOKSEHEADS, NEw YORK
MANUFACTUK ING  [INFORMATION DEPARTMENT

Specifications «ttached are for the files in your department and should
be filed Y IN OR RECEIPT and the superseded pages removed
and OES TS and discarding. Specifications
are the property of the IMAGING AND SENSING TECHNOLUGY QORPORATION and
shall be treated as proprietary informstion,

=

DATE HAND (ARR(ED JUN 2 2 w8R

KECEIVED BY W 6 188

End of Section
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Procyrement Document Control

Procurement of parts and materials, except those used in Engineering
Lab Products, 1s initiated by a Planner/Buyer, using a requisition
which states the applicable specification number, quantity, and date
needed. A)l technica)l and quality requirements are contained in the
specification, controlled in accordance with Section 6. The purchase
order itself contains no quality information other than the
specification number and any applicable information from Section
7.1.2. The Planner/Buyer selects & vendor in accordance with Section
7.2 and forwards the completed purchase order along with copies of
the applicable specifications (unless the vendor already has them).

A sample purchase order is shown in Exhibit 7-1. Materials/MIS sends
a copy of the approved purchase order to Receiving, which provides
further copies as needecd for item identification and incoming
inspection.

Changes in purchase order technical and quality requirements are by a
Purchase Order Change Notice (Exhibit 7-2). The same approvals are
required and processing is the same as processing of an original
Purchase Order. Copies of the approved change notice are sent to
Receiving and Inspection by Materials/MIS.

Should it be necessary to use a marked-up print or sketch, QA signs
the print to document approval. The Planner/Buyer sends a copy of
the signed print to Incoming Inspection along with a copy of the
purchase order or change notice. The use of marked-up prints for
procurement is discouraged.

Ergineering Lab Procurements

Procurement of parts and materials for Engineering Lab products is
initiated by Engineering. The use of sketches and descriptions not
controlled by the Product Specification System is permitted.

When stated in the applicable QA Plan, the purchase orders for a
specific Engineering Lab project are routed to QA Engineering for
review and signoff before placement.
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7.1.2  Government Source Inspection

7.1.3

7.2
1.2.]

1.2.1.1

0008m/0260m

Materials/MIS sends an unpriced copy of each purchase order that is
marked with a Government contract number to the Government QAR within
one week of issue. Materials/MIS adds a requirement for Government
source inspection t¢ the order if the QAR so advises them.

1 11an

when a certificate of compliarce or mi1l test report is required for
8 material, the information to be supplied 1s described in the
specification to which the material is ordered. When a certificate
of compliance is required for a fabricated part, specification
212-248-1 or 212-248-2 1s referenced on the drawing. Copies of
212-248-1 or 212-248-2 and forms ET-2074 and ET-2075 are sent with
the order as applicable.

Vendor Selection and Control
selection

As a part of customer order and specification review, Engineering and
QA identify items fci which greater vendor control is required than
can be provided by incoming inspection alone. As a result of these
reviews the QA Manager determines whether vendors of certain items or
classes of items are to be formally qualified prior to acceptance of
such items, using a Vendor Evaluation (Exhibit 7-3). He arranges for
the qualification requirement to be stated in the applicable
specifications and selects an evaluation method.

Some of the evaluation methods used are QA surveys, engineering
evaluations, QA Manual reviews, reviews of vendor history for similar
items, and inspection or qualification samples. The completed
evaluation is approved oy the QA Manager.

when the QA Manager does not request special vendor controls the
selection of vendors is at the discretion of Materials/MIS, subject
to review of vendor history and the advire of QA, Enginecering, and
other interested functions.

More extensive use is made of formal vendor qualifications when so
stated in the applicable QA Plan.
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Control

A1l incoming production items are inspected in accordance with
Section 10. Engineering Lab items are inspected if the purchase
order so requires. In addition, the QA Manager specifies source
inspection, periodic vendor audits (Section 17), or other controls as
appropriate.

Yendor Rating

To assist in evaluating supplier performance, Inspection issues
monthly computerized vendor history reports to the managers of QA and
Purchasing. Six-month summary reports are alsc provided. Each
report 1ists the drawing number, supplier, inspection results, and
disposition of each lot received during the period. Each report
includes a numerical rating based on inspection results and lot
dispositions for each active vendor. Low-rated vendors are flagged
in the report for QA Manager review (see Section 15). The QA Manager
may refuse to accept shipments from any vendor whose quality history
he conziders unacceptable.

QUALITY ASSURANCE MANUAL
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EXHIBIT 71
PURCHASE ORDER

uwm PURCHASE ORDER
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EXMIBIT 7-2
CHANGE NOTICE

[PURCHARE ORDER CRANGE NUTICE

Yonw e VENDOR'S COPY
THIS Cranat no'-cf:”ul_l_ 10
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j
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B "MW'B and Sensing Technology Corporation QUALITY ASSURARCE MANUAL

e rroseheals NY 14845

Sindicotes oddition or chonge
9778w 02 2

EXMIBIT 7-3
VENDOR EVALUATION FORM
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End of Section
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MATERIAL LDENTIFICATION & CONTROL
Purchased Items

Purchased items enter through the Receiving Department. Receiving
identifies each package or container by marking it with the purchase
order number and date received. If marking is impractical tags with
the same information are used. After posting the date and quantity
received to the purchase order, Receiving attaches two copies of the
purchase order to the shipment., These are used as described in
Section 10 to identify inspection status.

Items in the Storeroom

Purchased items are accepted by the Storeroom only if accompanied by
a8 copy of the purchase order marked with the acceptance stamp, or
other evidence of acceptance by Inspection. Such items must also be
identified by specification number, purchase order number and date
received as applicable. Items received from within the plant must
have equivalent identification and evidence of inspection. The
Storeroom shelves the item after tagging it by identification number,
purchase order, date received, PDS number (where applicable) and
account number. Access to the Storeroom is controlled to prevent the
addition or removal of items without the proper authorization and
documentation. When raw material is issued for parts making, the
identification is transferred to a tag accompanying the issue, in
accordance with the Production Control Manual. This tag stays with
the material until it 1s used up. Unused raw material returned to
Storeroom must have the original issue tag attached to be accepted.
In cases where original tag has been lost or destroyed, the material
is reinspected before restocking. Items are issued on a
"“First-In-First-Out" basis. Parts issued for assembly are identified
by tags, labels, or containers marked with the part number and
revision.

Items in Process

Items in process are kept marked or otherwise identified by part
number. Items being transferred from one manufacturing department to
another are identified by a Delivery Report (Exhibit 8-1).

End items are kept marked or otherwise identified by tube type number
and a serial or lot number.

QUALITY ASSURANCE MANUAL



Imaging and Sensing Technology Corporation QUALITY ASSURANCE MANUAL
westinghouse Circie HOrseheatls. NY 1484t
*indicates sddition or change Section Revision Page
9778m/02 36m 3 A 2
8.4 1 pl
Special identification requirements such as individual serial numbers
or lot traceability are stated in the specification for the item.
8.5 Inspection Status
The inspection and test status of items is identified as describea in
Section 10. Nonconforming items are identified in accordance with
Section 14,
8.6 - itiv
Age sensitive materials are identified and controlled in accordance
with QC Procedure 5-9 to preclude the use of materials whose shelf
11fe has expired.
000%m/0260m
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EXHIBIT B-)
DELIVERY REPORT

10089

DELIVER MATERIAL
TOSEC  whsE FROM SE PART NO
Foe 38. |2345-2

LA

|47

VO OF CONTAINERS

DELIVERY REPORT

fORM

I TUBE TYPE SCHEDULE ' ORDER NO
24073
WOT N, IGNATI IPTION

Tyeicar  ITeEM
| e BY & DATE

5.2-8)

L

26743 54

End of Section
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9.0 PR S_CONTROL
8. Genera!

AVl in-house manufacturing processes are controlled by
specifications, described in Section 6. The type of specification
and the amount of detail used depend on the nature of the process,
its potential effect on final conformance, and contractua)
requirements. Proper equipment, record keeping, environmenta)
conditions, and verification that prerequisites have been satisfied
are among the matters considered when a specification is generated.
The Product Change system (Section 6) assures that al) process
control decisions receive a complete, timely review.

A ] nd T ration

Piece parts are assembled into finished, tested product in
departments grouped according to product l1ine. These departments
receive parts and subassemblies from the Storeroom, have them
cleaned, do the specified assembly, processing, and manufacturing
check operations, and perform acceptance tests. The tested product
is then delivered to QA for final inspection in accordance with
Section 10, 1Imn each department process controls such as lot
acceptance inspections of subassemblies, operator examinat ons,
patrol and process inspections, travelers, and process auditing are
specified where appropriate.

Engineering Lab Products

For Engineering Lab Products the applicable QA Plan determines the
extent and formality of process controls.

Special Processes

Special processes which cannot be directly evaluated by inspection or
test are described in detailed process specifications. Such
processes used by the Company include welding, brazing, and NDE.
when required by contract the qualifications of such processes and
the personnel performing them are certified in writing. The
qualification method, acceptance criteria, frequency of
qualification, documentation and other details are described in a QC
procedure or process specification. Re-examination of a certified
person may be requested at any time if there 15 reason to question
the qualification. Personnel failing an examination are not allowed
to perform the operation in question until they have undergone
corrective training and passed a re-examination. Certification
programs are administered by the QA Manager.
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wWhen process or operator certification is required, the requirement
is 1dentified by:

a statement in the procedure or process specification that

certification is required in accordance with (procedure number).
This 1s the preferred method.

- 4 statement in the traveler or inspestion instruction that a
certified operator is required. This method may be used when
certification is required only for certain applications of a
procedure.

- @ statement in a quality plan or manual, when certification is
required only for a specific project or product line.

- @& letter to the affected supervisors, where no other method is
appropriate or as a temporary measure.

End of Section
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10.0 INSPECTION & TEST

10.1 n fon--General

Inspections to verify conformance to specified requirements are
performed by inspectors reporting to QA on incoming items, items
being transferred between departments, in-process items, and finished
items. At the convenience of the Inspector, inspections may be
performed at fixed inspection stations or at the work location. Each
inspection station has a controlled hold area available for items
awaiting inspection. Inspections are performed using » specified
instruction such as a QA sheet (Exhibit 10-3), RMIS (Exhibit 10-2),
traveler, c¢r process specification, (all controlled in accordance
with Section 6) or, 1f none, Form ET-2961/2962 (Exhibit 10-6) signed
by QA Engineering. If the instruction is marked VDL the inspector
checks the Valid Document List to make sure he 1s working to the
current approved revision.

When contractually permitted, items for which no inspection
instruction yet exists may be inspected at the discretion of the
Inspection Supervisor. In such cases every requirement of the

drawing 1s inspected to 1.0% level Il of MIL STD 105. The Inspection
Supervisor notifies QA Engineering by a Problem Report (Exhibit 10-4)
or by initiating @ suitable PC that inspection instructions must be
specified before any additional lots wil)l be accepted.

For items with travelers, inspection results are documented by the
inspector's sign off on the traveler or as specified therein. For
other items, inspection results are documented on Inspection Record
cards (Exhibit 10-1). The Inspection Record is filled out by the

inspector, who signs it to indicate completion of the inspection. It
includes:

drawing number and revision, heat number, serial number,

quantity, and other item identification as applicable.
supplier.

sampling plan.

date received (Incoming Inspection) or date inspected
(elsewhere).

purchase order/sales ticket/mfg. lot number as applicable.
number defective.

MRN number, if applicable.

disposition,

copies of Material Test Reports and other applicable documents.

GO 1 Im/0260m
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Details are given in QC Procedure 4-1.

. N Any item found to be nonconforming is identified and disposed of in
i accorasn.« with Section 14,

The Inspection Supervisor may allow the release of items to
Production prior to completion of inspection only if the requirements
of QU Procedure 4-15 have been met.

10.1.1 n ion 3 us Indication

The method of indicating the inspection status of items at each
inspection station is given in Sections 10.2, 10.3, 10.4 and 14,

Unless otherwise stated inspection status markings and paper work
look 1ike those illustrated in Exhibit 10-7.

If inspection stamps are uvsed the QA Manager issues them to
inspectors and other QA personnel responsible for status
identification, and recalls them whenever those personnel leave QA.
The number of a recalled stamp is not reissued to another inspector
for at least one year after recall. I[f a siamp is lost, use of the
number i1s discontinued, and the QA Manager issues a letter to alert
all supervisors. The QA Manager maintains a 1ist of active, . t,
and recalied stamp numbers with the uniisued stamps in the QA office.

Sampiiiig Plans

Sampling inspection. when used, is performed in accordance with MIL -
STD-105D0 with combined defects for each AQL. Single sampling is used

except that multiple sampling may be substituted at the discretion of

the Inspection Supervisor. The inspection record for a multiple

sample 1s marked "MULTIPLE SAMPLE" or equivalent. The sampling AQL

and level are specified by QA tngineering using the Classification of :
Nefects method described in MIL STD-1050. Defect classifications |
nave bean established as follows:

Critical Uefect -- a critical defect is one that could result in
hazardous or .nsafe coniitions for individuals using or maintaining
the product or prevent performance of its principal function.

Inspect 100% for such defects.

Major Defects -- a major defect is a defect, other than critical,
that could result in failure, or materially reduce the usability of
the unit of product i. - its intended purpose. The normal AQL is 1.0%.

001! im/0260m
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Minor Defects -- A minor defect is one that does not materially
reduce the usability of the unit of product for its intended purpose,
or is a departure from established standard. having no sigrificant
bearing on the effective use or operation of the unit. The norma)
AQL 1s 2.5%.

Control Defects -- no significant effect on form, fit, function, or
reliability of the end item; may cause minor inconvenience at
essembly or "hardware" scrap. The normal AQL is 6.5% or “one piece
per lot".

Other classifications and AQL's may be established by QA Engineering
as appropriate. The Inspection Supervisor is permitted to increase
sample size or frequency temporarily for any specified characteristic
at his discretion. Vendors with excellent history may qualify for
skip-lot inspection in accordance with QCP 4-13.

Intecpretation of Limi

Unless otherwise specified, the 1imits specified for test and
inspection characteristics are considered to be absolute; for
example, decimal 1imits are treated as if the last digit were
followed by an infinite number of zeros. A measured value which
exceeds the specified 1imit, however slightly, signifies
nonconformance with the limit.

n ing In ion

Items received for production use are routed to Inspection with
copies of the purchase order (see Section 8). Before proceeding the
inspector removes one copy of the PO and verifies that copies of any
applicable change notices, etiachments referred to in the purchase
order, and the applicable inspection instructions are available. The
inspector checks these documents for statements modifying the drawing
or other specified requirements. If such statements are not covered
by a QA Engineeiing sign r7f the items are held and QA Engineering
notified, The items are inspected to the specification and revision

‘sted on the purchase order and the associated inspection
.nstruction. Tests to be performed outside Inspection are controlled
by QC Procedure 4-4 (for the CLP Lab) or by use of a Factory Control
(ET-1665) (for other areas of the factory).
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Inspection status of items awaiting completion of inspection is by
their location (size permitting) in a controlled area, and by the
absence of an inspection sign off on the attached copy of the
Purchase Order. When the item is accepted the inspector marks the
copy in accordance with Exhibit 10-7 to indicate that the items are
released. Monconforming items are identified in accordance with
Exhibit 10-7 and Section 14,

Engineering Items

Unless the applicable QA plan states otherwise, items procured by
Engineering are delivered to the originator of the purchase order.
He may request inspection of the items for information only, to a QA
if it exists or else to handwritten instructions. The inspector
records the inspection results in accordance with Section 10.1.

n-pr Inspection

wWhen items are ready to be forwarded from one manufacturing
department to another they are delivered to a QA inspection station.
The inspector inspects the items as directed by the applicable QA-

sheet or olner specified procedure and records the results on the
inspe-*tion record card.

If the lot conforms to the requirements of the applicable
specification and inspection instruction, the inspector marks the

Delivery Report (Exhibit 8-1) in accordance with Exhibit 10-7 to
identify the items as accepted.

Inspection status of such items is identified by the inspection sign
off on the Delivery Report. In addition, each fixed inspection
station has designated locations for items which are accepted,
rejected, a~’ awaiting inspection. This identification is retained
until the i1te.. have been delivered to the receiving department.

Within each manufacturing department additional inspections of the
following types are specified as needed for effective process control.

Operator Quality Examinations (0Q Specifications)

Operator Quality (0Q) examinations are carried out in a number of
in-process assembly and test areas. These product quality

examinations are performed to formal specifications which detail the
sample size and the operations.

00! Im/0260m
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10.3.2

10.4
10.4.1

10.4.2

Operator examinations differ from QA inspections in that they are
performed by manufacturing production personnel.

The format and the extent of documentation of 0Q examination results
is the prerogative of the assembly or test department foreman.
Product acceptability is verified by subsequent QA inspections and
acceptance tests (below).

- i A n n fon

In-process lot/piece inspections are performed like lot acceptance
inspections, the primary difference being in the form and flow of
inspection documentation. Contractual requirements for traceability
and configuraiion controls vary widely; consequently in-process
inspection plans also vary widely. However, the essential
documentation needed to provide objective evidence of in-process
quality meets the guidelines established by MIL-Q-9u58A.

Fin nspection and Te
A n Test

Each completed item is electrically tested by a manufacturing test
operator in accordance with the applicable Company, MIL E-1,
customer, and other requirements. The specifications controlling the
testing give the prerequisites, test conditions, procedure,
equipment, 1imits, and other requirements. The test operator
initials and dates the test data, which is identified by the serial
number or 1ot number of the finished item and stored in a location
determined by Manufacturing. This data identifies the test status of
the item.

Fin nspection

After 100% electrical testing is finished Inspection selects samples
for all specified visual and mechanical inspections, life tests,
environmental tests, and sampled electrical tests. The items are
moved (size permitting) into an Inspection hold area until these
operations have been satisfactorily completed.

End items are inspected for confermance to the current revision of
the Final Inspection Outline (150~ Drawing) for the tube type, and
for the presence of all required documentation, using the associated
QA Sheet or other applicable inspection instructions.

001 1m/0260m
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10.4.3.1

10.4.3.2

10.4.3.3

10.4.3.4

10.4.3.5

10.4.3.6
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If the items are accepted the inspector marks as shown in Exhibit
10-7 the “Inspected by" block of the Delivery Report (Exhibit 8-1)
supplied with the items by Manufacturing. The delivery report
fdentifies the items as accepted until they have been delivered to
the Warehouse for shipment or storage. The inspection status of
ftems in Fina)l Inspection may be further identified by copies of Form
ET-1663 (Exhibit 10-5).

Final Inspection/7est Options
The following options apply when stated in the applicable QA plan.

Certificate of Conformance or customer release form signed by the QA
Manager or his designee.

Review and sign off of final inspection and test data by Engineering
and QA Engineering.

Customer Hold (see Section 11) for data review and product inspection
before release to the Warehouse.

Certification of personnel performing final inspections and
acceptance tests.

Witnessing of a specified proportion of the acceptance tests by QA
personnel.

Insnection of packaging in accordance with Section 13.
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EXHIBIT 10~
INSPECTION RECORD

NSPECTION RECORD
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EXHIBIT 10-2
RMIS
Form 49 PROPRIETARY TO
IMAGING & SENS'NG TECHNOLOGY CORPORATION
HORSEMEADS, NY
Rune sgteriol nepertion ‘weeih cottan POS 1)406CA thru CE
(Chesm Baka) e
UPHC COFPER BARS
b INSPECTION
\.1 Dimensions
1.1.¢ Permiceible variations - ~heck ot lseet thre units for dimensions.
1.2 Finiah ~ veject for scale, roughness, 3 (vers yeams, cracks and other
surlacy defects,
1.3 Sampling -~ send 1/4" of 1 bar frum each box received to C & P Laboratory.
1.3.1 On copper bar purchased from copper mills such as Anaconda, Revere,
etc. cut 2 sample for C & P from one bar only.
1.4 For IBM Nusbers 906-10890-08 «nd 906-10890-1) send 1/B thick waler to
factory entineer. WOTE: [ ,t these iteme only factory test is required.
2. LABORATORY TEST
2.1 Physical properties and tests
2.1.1 Microscopic examination - after annealing in hydrogen atmosphere for
30 minutes at 500°C. Check at 100 7 to ASTM F-68 limits.
3. FACTORY
3.1 906~ 1089008 and 906-10890-13 wil be sent to factory engineer to
determine oxygen free criterion. This to consist of subjecting the
vafer to an asmogas bake at appro imately 900°C and then bending the
vafer.
4, STORAGE, MARKING, DATA HANDLING: ~None
* CHanae " 5.4, .' RMIS 13406CA thru CE
APPRO! . HEMICAL & PHYS.
(e 0%
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EXHIBIT 10-3

QA-SHEET
. PROPRIETARY 0 0 3510548
IMAGING & SENBING TECHNOLOGY CORPORATION
HORBEHEADS, NY Mw———wuw—rw
sueeCcT | Py l- 22 | 7=4= 78 '
TYPICAL ASSEMBLY T
ACCEPTANCE QUALITY CONTROL
3 NIPECTION OPERATION P00CEE PUC (NSTRUMENT AGL | agmancy
.0 | MAJ0M DEFECTS eln
1] Oim. A nicrometer
1.2 Dim. 0, € Oepth Mig, Record actual
velue of Dim, C
on traveler
1.3 | workmanship, appearence Visua!
of welos
g
<i:élj:>/f—

z ,AL..E!TM.A&.._M_
& Cmanol ob6d ™ m 9 '.‘"
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EXHIBIT 10-4
PROBLEM REPORT

£7-2555 QA INSPECTION MOBLEN AEPORY
sant w0, /S0 - B¥¢ I/ SECTION Qaﬁ
MROBLEM »
Ve QA

|
1
|
l

SIGNATURE DATE j‘-n-ih—

001 Im/0260m
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ET-1663
LA 2 )
TYPE b FE3L LOT & 2t DATE _&. 20-F 2

-

LOT SIZE el

SAMPLE SIZE

LIFE
| DESIGN ELECY y. LKL I . PN 4"
DESIGN vIB y, g c yad (YRR 22 X
OFSIGN_SHOCK L Sis - b b
| "DESIGN_TORQUE o
|_DRoe u’ ——
| Jeveer_Tes L 1 | dmvery | w2 7a
| FIMAL INSP F Lok ¥ A Yol P
oy '
- j
s
00! Im/0260m



Imaging and Sensing Technology Corporation
Westinghouse Circie

QUALTTY ASSURANCE MANUAL

Homseheaos. NY 14845

-
¢*indicates sddition or change Section Revision Page
9778m/02 36m 10 A 12
EXHIBIT 10-6
ET-2961
FPEEL IMINARY [INSPFECTION INSTRUCTION Fart/sietch N'-----!!ub .............
FOR FARTS AND MATERIALS
IMAGING AND SENSING TECHNOLOGY CORP. Furchase Orcer ne. 99C\2348
Horseneads NY ET-2961R2
o YA S venaor _____ MAoRE_Steel. (aee.
LISE F ONE PURCH NL Y
UNLESS EXTENDED IN WRITING. Description KRYIMOWTE BAR |
§.% DIMENSIONS AND VISUAL INSPECTION. AOL DS 1eve! $B. eicept as notes. |
(RN1.1 Dimensions
Craracteristic Method Comments
oD, \engt SeQ QCP4-8
[ J1.2 One Fiece per Lot (AQL not applicable) !
|
|
i
K21, Worimanship % Appesrance | visual ,
cleon ¢ from sombches f
heak Wo. mawkad ow eadh Qm !
I
[ J1.4 Conformance to Description-=-visual -
- -
2.0 CERTIFICATIONS AND TEST DATA ; -
{ 12.1 Verify presence per purchase QQero-,» -~
(R2.2 Send with ET~106% and PO to: i_ l“;w //__/ __________ "'S_\_‘l_
Sl
a ~
”~”
[(K17.0 CvP LAB OR FACTORY TESTS ,
Lol avalysis per tn\s 3¢789¢k i
W Ginch samge Yo L. Mf«%bﬁq-
[ | Send samples and ET-1668 Ot _ _ oo o SRR
4.0 RECORD RETENTION, i1n addition to normal retention
RECORD FEEP SEND TO:
Furchase Order (R ol SR P e S L AT VRS
This sheet 4 § )
Drawings 4 Sietches O | L TR
Certifications s & y
Written by __z._mh_ﬂ_u_ _________________ sate 8-\ X% ,‘
]




!lmaging and Sensing Technology Corporation QUALITY ASSURANCE MANUAL
westinghouse Circle Horseheads NY 14845

-

*indicates sddition or changs Section Revision Page
9778m/02 36m 10 A 13

EXHIBIT 10-7
INSPECTION MARKINGS
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End of Section
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1.0 CUSTOMER INTERFACE
1.1 Customer Access

To the extent permitted under the terms of the contract and upon
reasonable notice, customer QA personnel have access to Company
facilities utilized in doing work for their contracts, and are
permitted to examine and inspect products, witness the processes of
manufacture, review records, and perform quality program and
inspection system audits and shakedown inspections. The Company will
repeat any inspections or tests that the purchaser may reasonably
request to substantiate that the order requirements are met. The
Compary reserves the right to deny access to processes,
specifications, and records contractually defined as proprietary.
The Company may require signing of a non-disclosure agreement as a
condition for a customer's representative to enter the plant.

The Company provides customer QA personne]l with office facilities and
clerical assistance appropriate to the type and duration of their
surveillance. A copy of this Manual will be 1ssued to the customer
on roquest. Copies of ather non-proprietary documen‘s are furnished
as providea by contracy

11.2 r Ho!l n itness Poin

Contractually specified customer honlds and witness points are
identified in the applicable QA Plans, Inspection and Test planc, and
specifications. QA, Engineering ani Manufacturing wor“ jointly to
provide timely notification to the customer.

11.3 Government Source Inspection

11:3.) A controlled copy of the QA Manual is issued to the DCASO-QAR, and
all revisions are coordinated with him.

11.3.2 The DCASO-QAR is not required to sign a non-disclosure agreement.

11.3.3 When finished products requiring Government Source Inspection (GSI)
have been accepted by Inspection, the Inspection Supervisor fills out
an Electronic Tube Shipment Release (Exhibit 11-1). He sends it to
the DCASO-QAR as notification that the items are ready for GSI. The
release is cubmitted to the QAR at least one day prior to submission
of any lots of tubes for Government acceptance against Government
contracts and purchase orders. The items are released to the
warehouse only after the DCASO-QAR has signed the release.

001 2m/0260m
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11.3.4 When source inspection or verification of measurements by the
Government or a prime contractor for the Government at the Company is
contractually required, the necessary inspection gages, test
equipment and pcrsonnel are made available for joint Company and
Government or prime contractor use.

11.3.5 Preparatic: and distritution of Form DD-250 in accordance with
applicable requirements is the responsibility of Customer Service.

11.3.6 The QA Manager advises the Contracting Officer in a timely manner of

any contractually required measurement which cannot be made within
the known <tate of the art.

11.4 Customer-furnished Items

Customer-furnished items are infrequently required by the Company.
For such items procedures are generated as appropriate for

incoming inspection for customer certification, completeness,
proper type, and transit damage.

(' ntrols on storage and use
protection against damage during storage and handling
notification of damage, loss or nonconformity

11.4.1 Government-furnished Material

Government-furnished property is controlled in accordance with

Contractor's System of Accounting for Government Property, maintained

by the Government Accounting Department.

001 2m/0260m
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SHIPMENT RELEASE
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12.0 UR TEST PMENT
12.1 General

Gages, instruments, production tooling used as media of
inspection,and other Measuring and Test Equipment (M&TE) used in the
manufacture, inspection, NDE, and testing of the Company's products
are calibrated by the Calibration Laboratory in accordance with the
Calibration Systems Manual. New and revised sections of the manual
are generated and controlled by the Calibration Lab Supervisor.

Upon satisfactory initial calibration, M&TE is issued to the owning
department for use. Items due for calibration are either recalled to
the Calibration Laboratory or calibrated in the using department by
Cal*Sration Laboratory personnel.

Caiibration intervals are chosen in accordance with rules stated in
the Calibration System Manual. The manual assures that proper
environmental controls are applied during calibration and that all
calibrations are traceable to the National Standards, natural
constants, or ratio methods of self-calibration. The manual contains
calibration procedures for eact type of M&TE used. Each procedure
contains a general description, accuracy limits, equipment (including
standards) required, and a detailed procedure. The calibration
status of all M&TE is indicated by standard labels or tags. Typical
labels are shown in Exhibit 12-1. A written calibration history is
maintained by the Lab for each item of M&TE (Exhibit 12-2). Each
calibration history identifies the M&TE by serial number, and
description and owning department, and gives the calibration
procedure number and scheduled frequency of calibration in weeks.

For each calibration the person performing it enters the date
calibrated, the calibration data as required by the procedure and
initials as shown or Exhibit 12-2. If the M&TE is found to be
nonconforming, he erters a brief description of the problem and its
resolution if known. The M&TE control system conforms to the
requirements of MIL STD-45662.

001 3m/0260m
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iscrepant MAT

The Calibration System Manual ‘ncludes a system for identifying
discrepant M&TE by a special label (Exhibit 12-1) until corrected.
Calibration Lab personne)l generate a DA tag (Exhibit 12-3) on which
they record the serial number, a brief description of the problem,
the date, the department where used, and the initials of the issuer.
They send a copy of the tag to the respcnsible supervisor, whd
recommends a disposition. If the Lab Supervisor concurs, he causes
the disposition to be executed. He then notes the disposition on the
tag and signs the tag to indicate it is closed.

When the DA tag is generated, and again when it is .losed, a copy is
sent by the Lab to QA Engineering to evaluate the effect on finished
product quality. If the quality of items shipped was affected or
incorrect data were supplied to customer because of defective
equipment, the customer is notified. Corrective action on tubes
shipped, data given, or tubes in inventory is taken as required to

insure that quality is maintained. Details are given in QC Procedure
1-1.

QA Engineering also follows up on DA's open more than 30 days to
assure that action is being taken.

001! 3m/0260m
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EXHIBIT 12-1
CALIBRATION LABELS
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EXHIBIT 12-2
CALIBRATION HISTORY CARDS

(Form 677896 1s used for mechanical gages,ET-2136 for all others)
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EXHIBIT 12-3
M&TE DA TAG
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End of Section
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Engineering is responsible for the inclusion of suitable handlirg,
storage, cleaning, packaging, packing, shipping, and preservation
instructions in the applicable specifications. These instructions
address special coverings, special equipment, and special protective
environments us necessary. Storage of items at the Company is in
enclosed, heated areas suitable for general manufacturing, unless
otherwise specified.

For items to be shipped, the Packaging Engineer generates a packaging
specification in accordance with contract requiremnents, using QC
Procedure 6-1 as a checklist. The parkaging specification includes
descriptions of the packing materials, packaging and/or packing
procedures, and special environments as required. For low-volume
products with no contractual requirement for a formal packaging
specification, packaging in azcordance with informal instructions
from the Packaging Engineer is permitted.

As a part of their review of PC's (section 6), QA Engineering adds
inspection instructions to the packaging specification and other
specifications when required to veriry that special documentation,
coverings, equipment, and protective environments such as inert gas
atmosphere, specific moisture content levels, and temperature levels
have been provided. The verification is documented in inspection
records in accordance with Section 10. Inspectors are trained to
check during each inspection for signs of damage, deterioration, or
loss.

Warehouse or other designated personnel package the item in
accordance with the packaging specification after notifying
Inspection of any specified inspection. The item is then shipped in
accordance with shipping instructions provided by Customer Service.

End of Section
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4. NON MK M
14.1 Material Review Procedure

14.1.1

nitiati f_MRN

If an item is found by Inspection to be nonconforming, the inspector
generates a Material Review Notice (MRN Exhibit 14-1). Details are
given in QC Procedure 8-2. The information entered on the MRN
includes:

. fdentification of the nonconforming items

. supplier or department where the nonconformance was detected
. description of the nonconformance

. inspector's signature

. inspection date.

Inspection then routes the MRN for disposition, and, for items to be
repaired or used as is, a written engineering justification.

Each completed MRN is signed by the Inspection Supervisor or the
cognizant QA engineer to indicate that the disposition, cause, and
corrective action meet all requirements described in QCP 8-2. A copy
of each completed MRN is distributed to the cognizant QA engineer for
review and additional follow-up, if necessary, to assure

completion. Except 1. product 1ines where there is no military end
use, a copy is also sent to the DCASO-QAR for information. Each MRN
is referenced in the associated inspection or manufacturing record.

A master copy of each completed MRN is filed in a location designated
by the Inspection Supervisor. A1l other copies are for information
only. It is the responsibility of anyone who finds an MRN incompletie
or inadequate to have the master copy amended.

A statement of cause and corrective action is requested unless the
Inspection Supervisor determines that the costs of determining the
cause would outweigh the benefits, or that a cause is not

assignable. 1In such cases he makes a suitable note in the Corrective
Action box.

The Inspection Supervisor reviews all open MRN's at least monthly and
follows up as necessary to assure timely close-out. The Inspection
Supervisor maintains a logbook or tickler file of open MRN's for this
purpose.

001 5m/0260m
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14.1.2

14.1.3
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Pur M rial

The cognizant engineer recommends disposition of the nonconforming
items and signs the MRN. The MRN is also reviewed by the cognizant
Planner/Buyer, who is responsible for assessing production needs and
impacts, order status, and for recommending whether rejected lots
should be screened or returned complete to the vendor. Then the MRN
is returned to Inspection for review and assignment of final
disposition.

When the vendor is responsible for the nonconformance, the Inspection
Supervisor sends a copy of the MRN to Materials/MIS, which transmits
it to the vendor with a suitable cover letter. The letter includes a
response date unless the Corrective Action box indicates that no
response is required. If the date is missed, or the response is
unacceptable, Materials/MIS follows up until a response is received
and accepted by QA, or until Materials/MIS and QA agree that
follow-up should be ended.

For materials which are to be returned to the supplier, Form 31364 is
completed and forwarded to Materials/MIS along with the vendor's copy
of the MRN.

Items resubmitted by the vendor are inspected as if being received
for the first time unless clearly identivied as resubmitted; in that
case only the affected characteristics need be reinspected.

Internal Nonconformances

The MRN is routed to the responsible supervisor for a statement of
cause and corrective action. If the decision is to scrap, screen or
rework the Tot, the MRN may be returned directly to Inspection with
that recommended disposition for QA concurrence. Any other
disposition is provided by the cognizant engineer, along with
procedures for repair and rework as required.

Rejected lots which are screened other than by QA, reworked, repaired
or salvaged are submitted to QA for reinspection of the
characteristics in question, and any others which may have been
affected by additional operations. The Inspection Supervisor may
rorego reinspection if he determines that product quality is
adequately assured without it. 1In such cas>s he marks the MRN
"Reinspection Not Required".
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tonconforming End Items

Nonconforming end items are processed in accordance with 14.1.3.
addition, end items which do not conform to contract requirements
require the concurrence of the contracting officer or other
authorized customer representative prior to release for shipment. If
Engineering recommends accepting product containing such a
nonconforming condition, the customer or his representative is
notified by the contractually specified procedure. The items are
held by Inspection until a disposition has been agreed on.

Material Review Boards have been established as appropriate. MRB
activity is described in QC Procedure 8-1.

YThird Rejection Procedure

when three or more of the last five lots are rejected for the same
reason(s) the MRN is marked "Third Rejection" and Form ET-2554
(Exhibit 14-2) is attached. To accept such purchased material for
use ET-2554 must be signed by the cognizant Manufacturing,
Materials/MIS, Engineering, and QA managers. For in-house items
ET-2554 must be signed by the cognizant Manufacturing, Engineering,

and QA managers regardless of disposition. The completed ET-2554 is
filed with the MRN.

The third rejection system assures that ineffective corrective
actions receive management attention.

Identification of Monconforming Items

In addition to the hold area for items awaiting inspection, each QA
inspection station has a separate marked hold area where unacceptable
(disposition code 3 or 4) items are moved (size permitting) unti)
ready to be disposed of. In addition the MRN number or, if none, a
note of explanation is marked on the item or the accompanying paper
work. Nonconforming items detected in process are identified as
describec in Section 14.3. Age sensitive material which has passed
its expiration date is identified as described in Section 8.6.
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Nonconformances Discovered by Operators

Production operators who discover nonconforming items identify them
as nonconforming by one or more of the following methods:

Placing the item in a designated area or container marked
“Nonconforming Items" or equivalent.

Marking or tagging the item or its container to indicate what is
wrong or with a notation such as “nonconforming" or "scrap".

For items with serial numbers a suitable notation signed by the
operator on the traveler or other process document.

Notification of the Supervisor if none of the above methods is
suitable.

The cognizant Manufacturing Engineer reviews all such items (except
those covered in Section 14.5) to determine cause (if assignable),
initiates appropriate corrective action as needed and assigns
disposition. Before making a scrap disposition he determines that
repair or rework of the item is impractical. He marks the item with
disposition instructions, using physical marking, tagging, etc., as
described above. The HManufacturing Supervisor is responsible for
seeing that the disposition is executed in accordance with the
engineer's instructions.

For items with travelers the cognizant Manufacturing Engineer
provides signed instructions on the traveler or an attached rework
traveler. The instructions address, as applicable:

Analysis : Rework
Retest . Repair

Where to rejoin the normal sequence of operations.
How to keep rework from causing additional damage

QA approval of the instructions is indicated by signoff of the next
QA hold.

Miscellaneous Defects

Defective items may be found during lot sampling inspection without a
lot rejection resulting, if the acceptance number is 1 or more or the
defective item is not in the sample. Such defective items are
removed from the lot and their disposition is recorded on the
inspection record card. An MRN may be generated for the items at the
discretion of the Inspection Supervisor.
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Process Scrap Control

isposal of Scr

Process scrap, such as turnings, chips, bar ends, damaged or
nonconforming parts of low value, and other waste products of norma)
operations may be disposed of by the operator without formal
engineering review. Specially marked containers are provided for

disposal of scrap having salvage value or special handling
requirements.

Record:
Scrap and recoveries are tallied by the Manufacturing Supervisor on
Form ET-1685 by part number and tube type. The completed forms are

forwarded to Accounting, where they are used to prepare monthly scrap
reports issued to the Manufacturing Supervisors and QA.

Disposition of Scrap Generated on Government Contracts

wWhen required by Government contract, scrap is disposed of in
accordance with Contractor's System of Accounting for Government
Property, maintained by the Government Accounting Department.

Field Returns

Items returned by customers (commonly called RMR's) are processed in
accordance with Specification 212-249-3. Inspection verifies their
condition upon receipt and before reshipment to the customer.

Each returned item is evaluated to determine responsibility and
disposition. For items that are Company responsibility, Engineering

determines the cause and initiates corrective action as appropriate
for the circumstances.

The recipient ¢f a customer request for a corrective action statement
notifies Marketing. With Marketing concurrence he next notifies the
Inspection Supervisor, who obtains the analysis as above and gives
him a copy. The recipient then transmits a suitable response to the
customer via Marketing with a copy to the Inspection Supervisor.
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Materia) Deficiency Reports (Government Products)

Upon receipt of an Unsatisfactory Report (MDR) from the field, the
DCASO-QAR reviews with the QA Manager the need to request an
exhibit. Copies of the UR and exhibit request are forwarded by the
QAR to the QA Manager, who informs the cognizant Manufacturing
Manager, contractor Government Property Administrator, concerned
government administrators or monitors, and the consignee.

Any exhibit received is processed in accordance with Specification
212-249-3. Following engineering analysis of the exhibit, the QA
Manager provides the QAk with a reply to the MOR.

Navy Nuclear Detector RHR's

The cognizant engineer provides signed instructions of evaluation,

repair, and retest as applicable, using the MIL DETECTOR RMR form or
equivalent.

0015m/0260m
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EXRIBIT 14-)
MATERIAL REVIEW NOTICE

A
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This example is for an Incoming Inspection nonconformance.
Not all of the information shown appears on every copy of the MRN.
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EXHIBIT 14-2
THIRD REJECTION

TEIRD REJECTION

MRN no.

This material has been rejected three or
more times for the same condition. A
stronger corrective action is needed for
this persistent problem. Before signing
below please make sure that effective
corrective action with completion dates
has been entered on the attached MRN.

[ ] Internal item. All signatures
except Purchasing Manager required
regardless of disposition.

[ ] Purchased item. All signatures

including Purchasing Manager
required to accept item for use.

Mfg Mgr

Eng Mgr

/
/

QA Ngr... A SR S
/

Purch Mgr_

ET-2554 R1

End of Section



Imaging and Sensing Technology Corporation QUALITY ASSURANCE MANUAL

Westinghouse Circle Horseheads, NY 14845

®indicates addition or change Section Revision Page

9776m/02 36m

15 A 1

15.
15.1

15.2

0016m/0260m

CORRECTIVE ACTION
General

The QA program provides for timely detection and correction of
conditions adverse to quality. The program involves many types of
actions by individuals throughout the organization, all subject to
review and coordination by the QA Manager.

The foundation of the corrective action program is corrective action
of individual problems as discussed in other sections of the Manual.
Corrective action for problems associated with scrapped and reworked
items 1s described in Section 14. Corrective action for defective
M&TE is described in Section 12. Corrective action for problems
discovered during audits is described in Section 17. Corrective
action for field problems and Government unsatisfactory reports is
described in Section 14.6.

In-process corrective action work is the responsibility of the
cognizant engineer, as described in Section 14.2. He is responsible
for the timely detection and correction of in-process conditions
adverse to quality. He monitors the process to verify the
effectiveness of actions taken and detect adverse trends. His
activities are documented in the Engineering Managers' monthly
reports.

Management Review

The QA Manager monitors the corrective action program continuously to
verify its effectiveness and detect trends and problems needing
management attention. Among his sources of information are

Engineering Managers' monthly reports
Audit reports (internal and customer)
Corrective action requests (internal and customer)
MRN copies and monthly summaries
Monthly scrap and rework summaries
Returned material summaries

vendor history summaries

Third rejections (see Sec. 14.1.5)
Military detector field returns report
Incoming inspection report

In-process and final inspection summary
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15.3

15.4

He analyzes this information for trends and repertitive problems to
determine the extent to which the total corrective action program is
effective. He looks for problems which are common to two or more
areas or sources of data. Where additional actions are needed he
assigns additional QA effort or coordinates a more genctral management
approach as appropriate. He summarizes these conditions in his
monthly report to the President and staff, along with the corrective
actions being taken. He continues to monitor such conditions unti)
he determines that they have been corrected or brought under control.

Twice a year the QA Manager issues a report on actions to correct
significant vendor quality problems. The report is based on the
vendor history described in Section 7.2.

Significant Conditions Adverse to Quality

For nuclear products to which 10CFR50 App. B applies, the QA
Supervisors and QA engineers report to the QA Manager any Significant
Conditions Adverse to Quality which come to their attention. The QA
Manager reports in turn to the appropriate level of management, and
when contractually required, to the customer. The reporting of such
conditions, as well as their causes and corrective actions, 1s
documented in the QA Manager's monthly report. For nuclear products
to which 10CFR21 applies, defects in delivered products are reported
in accordance with specification 252-1-38.

Re) 1it
Records relating to cost of quality (labor, scrap, rework
departmental charges) are maintained. This data is collected daily

and reported weekly and monthly. Such reports are used for cost
improvement and are available for on-site review by the DCASO-QAR.

End of Section

00 | 6m/0260m
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16.0 ALITY ASSURANCE RECOR
16.1 General

Each activity affecting quality is documented as described in the
applicable section of the QA Manual. Active records are stored in
the department which generated them. When no longer needed there
they may be transferred to inactive storage, although control remains
with the generating activity. Records are stored in meta) file

cabinets or equivalent facilities to prevent loss due to damage or
deterioration.

Unless otherwise required, QA records are retained for seven years
after the date of the latest entry. Raw Material inspection records
are retained for seven years after the last of the affected material
has been issued from the storeroom. Travelers ar¢ retained until the
acceptance test records for the item are disposed of. Personnel,
procedure, and equipment certifications are retained for ten years
after generation. Qualification reports and specifications are
retained for at least ten years after manufacture of the product has
been discontinued, except as otherwise noted in Specification 222-7.
QA Manual and QC Procedure revisions are retained for at least ten
years after they are superseded. At the end of the required
retention period the records may be destroyed at the discretion of
the supervisor of the department that generated them.

Records subject to special or extended retention requirements are
prominently identified by the following words or their equivalent:

“00 NOT DESTROY THIS FILE WITHOUT APPROVAL FROM

Purchase Order
Specification
First review date is

QA verifies that such records have been properly identified and
stored by the originating department, which retains responsibility
for their proper disposition at the end of the retention period.

End of Section

00! 7m/0260m
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1S AN RVEY
General

The impiementation of all QA requirements of the contract and the
Manual is evaluated by a program of periodic audits. Care is taken
to plan and execute audits thoroughly, to provide constructive
recommendations when a need for improvement is indicated, and to
document results for later follow-up activity.

Audits are intended to evaluate: first, whether QA requirements are
adequately covered by the Manual or other documents; second, whether
those responsible for complying with the requirements are aware of
and understand them; third, whether the requirements are in fact
being complied with; and fourth, whether compliance is producing the
intended results.

Audit techniques used include questioning, discussion, observation,
re-inspection, review of objective evidence, and others at the
discretion of the auditor. Written checklists such as ET-2040
(Exhibit 17-1) are used for all audits and surveys. Lead auditors
and auditors are trained and certified in accordance with ANSI/ASME
NQA-1. Details are given in QC Procedure 10-5. Process auditors are
trained and certified in accordance with QC Procedure 2-1-10.
Nonconforming conditions are reported on Corrective Action Forms
(Exhibit 17-2). A file of audit checklists reports, replies, and
follow-up reports is retained in the QA office, where it is available
for review.

Audit Types
Customer Audits

Customer audits are audits of the QA system performed by customers in
accordance with a contractual agreement. The QA Manager makes ail
necessary arrangements for a customer audit team upon reasonable
notice from the customer.

Man nt Audi

Management Audits are audits of the overal: quality assurance program
by personnel who are independent of the QA organization.
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The QA Manager schedules management audits and requests the President
to appoint the audit team. At least one management audit is
performed each year. The audit team is composed of personnel from
the Company or elsewhere who do not report to and who are qualified
in accordance with Section 17.1. The audit report is submitted to
the President, the QA Manager, and other affected Managers. The QA
Manager furnishes written responses to the audit report as requested
by the team.

17.2.3 ¥en ryv

vendor surveys are performed as required by Section 7.2 before
approval is given to a prospective vendor, to evaluate his ability to
meet all applicable requirements. The QA Manager assigns a Lead
Auditor to contact the vendor and arrange a survey.

Before the survey the Lead Auditor
requests a QA Manual from the vendor for review, time permitting.

arranges for additional survey team members as appropriate, and
briefs them.

reviews the latest vendor history report, previous survey and
audit reports, and other sources of information about the vendor.

prepares a suitable checklist by modifying a standard checklist
such as ET-2326 or ET-2327.

The survey results are summarized on ET-2326 (Exhibit 7-3), signed by
the Lead Auditor and the Manager or his designee. The Materials/MIS
Manager receives a copy for information. The Lead Auditor advises
the vendor of the results by letter, stating any corrective actions
required before approval, with a response date. The letter and the
completed ET-2326 together constitute the survey report. The lead
auditor follows up, verifying corrective action by resurvey or other
suitable means. Follow-up is documented in additional reports or
signed, dated notations on the initial report.

0018m/0260m
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vendor audits are audits of vendor QA systems by Company personrel to
evaluate the extent to which they comply with the Company's QA
requirements. For most items this is accomplished by the product
auditing performed by Inspection. When required by contract, the
nature of a particular purchased item, by a quality problem, or for
other good reason, the QA Manager arranges for audits of a designated
vendor. The procedure for such audits is the same as for vendor
surveys, above, except that all applicable requirements need not be
covered during each audit,

Department and Function Audits

Department and function audits are audits of the departments of the
Company for conformance to the Manual and other QA requirements.

They are scheduled and carried out under the direction of the QA
Manager. Each activity covered by this Manual 1s audited at least
once each year. Additional audits may be scheduled by the QA Manager
to evaluate specific functions.

Each audit is conducted by a Lead Auditor assigned by the QA
Manager. Before the audit the Lead Auditor

notifies the supervisor of the affected area and arranges a time
for the audit.

reviews previous audit reports and other sources of pertinent
information.

prepares a suitable checklist, by selection from and
modification of ET-2040.

arranges for additional audit team members as appropriate, and
briefs them. No one on the audit team may have direct
responsibiiities in the area being audited.

Following the audit the Lead Auditor prepares and signs an audit
Report. Copies of the audit report are sent to the supervisor of the
department or function audited, the President, the QA Manager and
others designated by the QA Manager. Audit nonconformances are
documented by the Lead Auditor on a Corrective Action (CA) Form
(Exhibit 17-2), processed in accordance with QCP 10-4. The lead
auditor follows up on nonconformances until they are satisfactorily
closed out.
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Imaging & Sensing Technology Corp.
ATTN: Leslie B, Vaughn

Manager, Materials
Westinghouse Circle
Horseheads, New York 14845

Gentlemen:

This refers to your letter dated April 27, 1988, notifying NRC of your intent
to purchase and operate, on or about May 1, 1988, product 1ines owned by
Westinghouse Electric Corporation, Imaging and Sensing Technology Division. As
such, you requested authorization similar to that provided to Westinghouse,
pursuant to Section 32,14 of 10 CFR Part 32 and under License No. 31-13372-01E,
to distribute electron tubes to persons exempt from licensing pursuant to
Section 30.15 of 10 CFR Part 30,

In support of your request, you provided information similar to that submitted
in Westinghouse's 1984 renewal appiication., However, in reviewing the
Westinghouse file we note that the license references 1979 documents; that the
license is due to expire in 1991; and that the 1984 renewal simply referenced
product information and prodiction procedurss that were submitted in 1979, In
view of the above, and considering that a new license would not expire until
1993, we have determined that a complete, up-to-date application must be
submitted at this time,

We will need the following additional information in order to complete our
review of your request:

1. Paragraph 32.14(a) specifies that you must satisfy the general requirements
in Section 30.33 for a license to possess licensed materials., Please
provide a copy of your State of New York license.

2. Section 30.15(b), 10 CFR Part 30 states, in part, that persons who desire
to initially transfer for sale or distribution such products shall apply
for a specific license pursuant to Section 32.14 of 10 CFR Part 32,
Paragraph 32.14(b) specifies that for an application tc be approved, the
applirant must submit sufficient information regarding the product.

To meet this requirement you must submit complete information concerning
your device fur each appropriate item in Sections 32.14 and 32,15 of 10 CFR
Part 32. Note the criteria for maximum radiation levels from electron
tubes listed in Section 30.15. The information you submit should be
similar to that provided in Westinghouse's 1979 application.
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3.

Your NRC license will {1dentify all locations in the United States from
which you are authorized to distribute the products. As long as your
corporation possesses the devices, each location at which it possesses must
be authorized by a license. Do you intend to possess and/or warehouse and
distribute the products from other lozations? If you do, and some of these
locrtions are in the Agreement States, then you should contact the
appropriate authorities concerning licensing requirements and provide us
with information concerning the status of your license request. Possession
at NRC locations can be included with this l1icense request.

Our review of your application will continue upon receipt of the above information.
Please reply within 30 days, in duplicate, and reference Mail Control No. 020532,
If you have questions, please feel free to call me at (301) 492-0634,

Sincerely, : a By
inal Signe
ngggruce Carrico

J. Bruce Carrico

Medical, Academic and Commercial
Use Safety Branch

Division of Industrial and
Medical Nuclear Safety, NMSS

Enclosures:

10 CFR Part 30

10 CFR Part 32
Agreement State List

DISTRIBUTION:

ntra! File

NMSS r/f
IMAB r/f
BCarrico
MLamastra

DATE:$/ | /88

---------------------------------------------------------------------------

OFFTCTAT RECORD COPY
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September 21, 1988

Mr. J. Bruce Carrico

Medical, Academic, and Commercial Use Safety Branch
Division of Industrial and Medical Nuclear Safety
Office of Nuclear Material Safety and Safeguerds
United States Nuclear Regulatory Conmission
washington, D.C. 20555

Dear Mr. Carrico:

Subject: Mail Control No. 020532
Renewal License Application

As discussed with you on $/20/88, 1 believe the response time for the
letter to Mr. L. Vaughn, Mail Control No. 020532, will fall beyond the
reply due date.

In order for me to act on Mr. Vaughn's behalf and collate the
requested/recuired information, I request a one month extension on the
due date from October 2 to November 2. This will give me time to
properly respond to N.R.C. Thank you for your patience.

Yours truly,

Vet T Stlll:

vincent J. Santilli
Radiation Safety Officer
Imaging & Sensing Technology Corporation

Technology and Quality from People Who Care
5536h/AP
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Imaging & Sensing Technology Corp,
ATTN: Leslie B, Vaughn

Manager, Materials
Westinghouse Circle
Horseheads, New York 14845

Gentlemen:

This refers to your letter dated April 27, 1988, notifying NRC of your intent
to purchase and operate, on or about May 1, 1988, product lines owned by
westinghouse Electric Corporation, Imaging and Sensing Technology Division. As
such, you requested authorization similar to that provided to Westinghouse,
pursuant to Section 32,14 of 10 CFR Part 32 and under License No, 31-13372-01E,
to distribute electron tubes to persons exempt from licensing pursuant to
Section 30,15 of 10 CFR Part 30.

In support of your request, you provided information similar to that submitted
in Westinghouse's 1984 renewal application. However, in reviewing the
Westinghouse file we note that the licerse references 1979 documents; that the
license is due to expire in 1991; and that the 1984 renewal simply referenced
product information and production procedures that were submitted in 1979, In
view of the abeve, and considering that a new license would not expire until
1993, we have determined that a complete, up-to-date application must be
submitted at this time,

We will need the following additional informatior in order to complete our
review of your request:

1. Paragraph 32.14(a) specifies that you must catisfy the general requirements
in Section 30.32 for a license to possess licensed materials., Please
provide a copy of your State of New York license.

2. Section 30,15(b), 10 CFR Part 30 states, in part, that persons who desire
to initially transfer for sale or distribution such products shall apply
for a specific license pursuant to Section 32.14 of 10 CFR Part 32.
Paragraph 32.14(b) specifies that for an application to be approved, the
applicant must submit sufficient information regarding the product.

To meet this requirement you must sutmit complete information concerning
your device for each appropriate item in Sections 32.14 and 32.15 of 10 CFR
Part 32. Note the criteria for maximum radiation levels from electron
tubes listed in Section 30.15. The information you submit should be
similar to that provided in Westinghouse's 1979 application.
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3. Your NRC license will fdentify a1l locations in the United States from
which you are authorized to distribute the products. As long as your

corporation possesses the devices, each location at which it possesses must

be authorized by a license. Do you intend to possess and/or warehouse and

distribute the products from other locations? If you do, anu some of these

locations are in the Agreement States, then you should contact the
appropriete authorities concerning licensing requirements and provide us

with information concerning the status of your license request. Possession

at NRC Tocations can be included with this license request.

Our review of your application will continue upon receipt of the above information.
Please reply within 30 days, in duplicate, and reference Mail Control No. 020532,

If you have questions, plezse feel free to call me at (301) 492-0634,

Sincerely,
Original Signed By
J. Bruce Carrico

J. Bruce Carrico
Medical, Acedemic and Commercial
Use Safety Brench
Division of Industrial and
Medical Nuclear Safety, NMSS
Enclosures:
10 CFR Part 30
10 CFR Part 32
Agreement State List

DISTRIBUTION:
entra! File

NMSS r/f

IMAB r/f

BCarrico

MLamastra
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