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APPENDIX A

Quality Assurance Policies and Standards in Mechanical Systems




Appendix A.1: Policy for Quality Review of Machine Components



Design projects for any of the SLAC machines (SPEAR, PEP,
LINAC, Damping Rings, BSY, Arcs, and Final Focus) shall be
reviewed by the Machine Operations Support Group (MOSG).

A formal design review shall be held for major projects and
shall include consideration of:

Engineering factors - stresses, thermal problems, etc.
Design factors - function, alignment, I&C interfaces, etc.
Fabrication - tolerances, materials, etc.

Installation plans

Schedule and budget

Mmoo QW

All final designs of new components and major design changes
that affect the function or installation must be approved by
the respective M0SG area engineer and the area operations
manager (Accelerator Department). Installation and assembly
drawings must be signed by the area engineer.

All vacuum component drawings must be reviewed and approved
by the Vacuum Group.

All magnet drawings must be reviewed and approved by the
Electronics/Power Supply Group.

All supports must be reviewed by the Alignment Group.

Installation drawings are to be reviewed by the installation
technician supervisor.

All drawings of hardware to be installed in one of the
machines or tooling to fabricate hardware must be reviewed
by the MOSG Design Group Supervisor before release to the
MFD, Purchasing or Document Control. The review will be for
overall quality, completeness, and conformance to drawing
standards. Drawing revisions need not be reviewed unless
they reflect major design changes as defined above.

During the fabrication of components, MFD will maintain a
file of prints which will be marked to indicate problems
found and changes made in the course of the job. All changes
must be approved by the responsible design engineer. These
marked prints will be returned to the respective design
group supervisors. The supervisors, along with the project
engineers, are responsible for insuring that "as built”
changes are made to the drawings.

During installation of components, MOSG technicians will
mark prints with "as installed" information. These prints
will also be forwarded to the Design Supervisors for

drawing revision.
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GENERAL DRAFTING INSTRUCTIONS March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

1.1 Purpose

This document describes requirements for drafting practices and shall
apply to subcontract and formal project drawings.

1.2 Exceptions

SLAC Prototype Format drawings to be used by "in-house" shop services

need not conform to these requirements except where specified in SLAC
DS-016-110-10.

1.3 Consulting

Drafters shall consult with their supervisors when in doubt or in cas-
es not covered by this standard.

1.4 Additional Drafting Standards

For additional drafting standards in specific deciplines, refer to the

following:

1. DS-016-110-04 - Mechanical Engineering Design and Drafting

2. DS-016-110-05 - Electronics Engineering Printed Circuit Board
Design and Drafting

3. DS-016-110-06 - CADD System Design and Drafting

File:Gendraft DS-016-110-01-R 1 of 12
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GENERAL DRAFTING INSTRUCTIONS
PROJECT ENGINEERING STANDARDS
STANFORD LINEAR ACCELERATOR CENTER

March 29,

1988

PREPARED by
Checked by
Standards Group App.

APPLICABLE DOCUMENTS

The latest issue of the following documents
standard to the extent specified herein.

precedence in event of conflict among SLAC Standards

listed under paragraph 2.2 and 2.3.

1]
[y

. SLAC Standards - Design

shall form a part of this
SLAC Standards shall take

and Documents

Document No.

DS-011-200-01

DS-011-200-02

DS-013-140-01
DS-013-210-01
DS-013-220-01
DS-013-230-01
DS-013-230-02
DS-013-320-01
DS-013-320-02

DS-013-320-04

DS-013-410-01

File:Gendraft

DS-016-110-01-R

Title

ARCHITECTURE

Building Concrete

Building Masonry

ELECTRICAL

Plant Facilities

General

Service Voltages

Equipment Phasing

Wiring Identification

Conduit Identification

Receptacles and Plugs

Wiring Methods - Fixed Installations

Wiring Methods - Portable and
Temporary Installations

Motor Control Centers -
Controls and Starters

7
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GENERAL DRAFTING INSTRUCTIONS March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

DS-013-410-02 Electric Motors

DS-013-610-01 Light Intensity Values
ELECTRONICS AND MICROWAVE
Wiring

DS-014-110-01 Identification Coding, Insulated
Hookup Wire

DS-014-110-02 Color Designation, Multi-
Conductor, Paired Comm. Cable
Equipment

DS-014-200-01 Indicator Lights

General

DS-014-710-01 Color Code for Resistors

MECHANICAL UTILITIES

Plumbing

DS-015-300-02 Identification of Piping

DOCUMENT CONTROL

AP-041-300-01 Document Control Procedures
DS-016-110-10 SLAC Prototype Format
DS-016-310-01 Engineering Document Numbering System

2.2 SLAC Fabrication and Process Standards

FP-022-110-02 Painting Standards for Buildings and Surfaces
FP-022-110-03 Minimum Requirements for Paint Finishes
FP-022-110-04 Identification and Marking of Metallic
and Non-Metallic Surfaces
FP-023-100-01 Welding of Metal and Metal Alloys
File:Gendraft DS-016-110-01-R 3 of 12
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GENERAL DRAFTING INSTRUCTIONS March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

2.3

FP-023-100-02
FP-023-100-03
FP-023-100-04
FP-024-100-01
FP-024-100-02
FP-027-100-01
FP-027-100-02
FP-027-200-01
FP-027-200-02
FP-027-200-03
FP-027-200-04
FP-027-200-05
FP-027-200-06
FP-027-200-07

FP-028-100-01

FP-202-631-14

Industry Standards

DOD-STD-100C

ANSI-Y1.1

ANSI-Y14.1
ANSI-Y14.2Mx
ANSI-Y14.3

ANSI-Y14.4

File:Gendraft

Soft Soldering for Electronics

Welding Aluminum Vacuum Systems

Welding of OFHC High Vacuum Systems
General Heat Treating Standards for Steels
Heat Treatment for Aluminum

Plating Standard for Corrosion Protection
Chemical Film Treatment of Aluminum

Metal Degreasing

Surface Cleaning of Stainless Steels
Surface Cleaning of Aluminum

Surface Cleaning of High Carbon Steels
Surface Cleaning of Low Carbon Steels
Surface Cleaning of Copper

Surface Cleaning of Magnesium

Mechanical Engineering Safety Inspection -
Pressure and Vacuum Vessels

Fabrication of Ultra High Vacuum Components

Engineering Drawing Practices

Abbreviations for Use on Drawings
and in Text

Drawing Sheet Size and Format
Line Conventions and Lettering
Multi and Sectional View Drawings

American Drafting Standards Manual -
Section 4 - Pictorial Drawing

DS-016-110-01-R 4 of 12
9



GENERAL DRAFTING INSTRUCTIONS
PROJECT ENGINEERING STANDARDS
STANFORD LINEAR ACCELERATOR CENTER Checked by

March 29, 1988
PREPARED by

Standards Group App.

ANSI-Y14.BM
ANSI-Y14.6

ANSI-Yi4.6aM

ANSI-Y14.13M
ANSI-Y14.15
ANSI-Y14.15a
ANSI-Y14.15b
ANSI-14.17
ANSI-Y14.36

ANSI-Y32.2

ANSI-Y32.4

ANSI-Y32.9

ANSI-Y32.16

ANSI-Z32.2.3

ANSI-Z32.2.4

ANSI-C37.2

ANSI/NFPA-172

File:Gendraft

Dimensioning and Tolerancing
Screw Thread Representation

Screw Thread Representation
(Metric Supplement)

Mechanical Spring Representation
Electrical and Electronics Diagrams
Interconnection Diagrams Supplement
Interconnection Diagrams Supplement
Fluid Power Diagrams

Surface Texture Symbols

Graphic Symbols for Electrical
and Electronics Diagrams

Graphic Symbols for Plumbing Fixtures
for Diagrams Used in Architecture and
Building Construction

Graphic Symbols for Electrical Wiring and
Layout Diagrams Used in Architecture
and Building

Reference Designations for Electrical and
Electronics Parts and Equipment

Graphical Symbols for Pipe Fittings,
Valves and Piping

Heating, Ventilating, Air Conditioning

Electric Power System Device
Function Numbers

Fire Protection Symbols for Architectural
and Engineering Drawings.

DS-016-110-01-R 5 of 12
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GENERAL DRAFTING INSTRUCTIONS ‘ March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

2.4 O0THER

AIA American Institute of Architects
"Architectural Graphic Standards"

AISC American Institute of Steel
Construction Publication "Manual
of Steel Construction"

ACI-315 American Concrete Institute Publication
"Manual of Standard Practice for Detailing
Reinforced Concrete Structures"

AWS-A2.1 Standard Welding Symbols.

REQUIREMENTS

3.1 Format

1. Size - Approved sizes are M"A", "B", wC®,6 "pn, wE®, wF®_ and "R"
roll. Use of "A" size and "R" size drawings 1is discouraged.
Roll size shall not exceed 36" in width nor 12 feet in length.

2. Drawing Numbering - Numbers shall be assigned to drawings per
AP-041-300-01 and DS-016-310-01.  Numbers shall be stenciled in
space below title block. Letter and number heights shall be
1/4" on all drawings except 5/32" on "A" and "B" sizes.

3. Titles - Titles of drawings shall be stenciled in vertical, bold
face within title block. Lettering heights shall be 3/16" on

all drawings except 5/32" on "A" and "B" sizes. #Minimum infor-
mation shall be as follows:

Definition Example 1 Example 2

a. Project Beam Switchyard Klystron Gallery

b. Associated System AC Electric Services Vacuum System

c. Subject Coaxial Cable Layout 6" Valve

*  Abbreviated titles shall not be used wunless approved by

drafting supervisors. No two drawings containing the same base
File:Gendraft DS-016-110-01-R 6 of 12
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GENERAL DRAFTING INSTRUCTIONS April 13, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

document number shall have identical titles,

except in the case
of multiple sheet drawings.

4. Lettering and Line Work - Letfering and Line work shall be capa-
ble of clear reproduction during microfilming per ANSI Yi4.2M.
5. Notes - Drawing notes shall be indicated in the following man-
ner:
NOTES

1. CLEAN AND DEGREASE
2.] STAMP P/N XX @/
(2.) / ¢

3. TEST PER ST-XX

See Fig. 1 for preferred locations of notes. Numbers, enclosed
by a 3/8" or 1/2" dia. circle and a square, shall be used for
"flagging" special notes applying to specific areas of a draw-

ing. A corresponding symbol shall be placed near affected area.
Use of arrow leader shown above is recommended.

6. Reyisions - Sequential numbers enclosed by the triangular symbol
shall be used for indicating revisions on the face of the

drawing in area where the change occurred. The corresponding
number shall be placed in revision box under "REV" column and
change description and date inserted.

Entries shall be made in the revision block as follows:

REV DESCRIPTION DRN. CHK. APP. | DATE

/A pin. 5/8 was 1/ | VP |HYI |(4f |4i3/8e

Deleted Note 1

7. Drawing sequence - Next assembly or next associated drawing
shall be noted directly above title block, e.g., NEXT ASSEMBLY:

SA-190-184-01. (Revision indicator is omitted from all refer-
enced drawings.)

8. Orientation - All plant arrangement or installation plan views
shall have "North Arrow", North direction always %o top of sheet
or to right side of sheet. Beam direction shall be indicated

when showing portions of the Accelerator.

File:Gendraft DS-016-110-01-R
12
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GENERAL DRAFTING INSTRUCTIONS March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

9. Example

I\\I BEAM DIRECTION z:::

10. Scale - Drawing Scales shall be per DOD-STD-100C.
11.  Abbreviations - All abbreviations shall be per ANSI-Y1.1.
12. Welding Symbols - Welding Symbols shall be per AWS A2.1

13. Views and Sectioning - Views and sections shall be per
ANSI-Y14.3.

3.2 Drawing List

At the beginning of a given project, a tentative drawing list shall be
prepared showing assigned drawing numbers and exact titles of drawings
required to complete project. Allowance should be made for insertion
of additional drawings as required. Drawing list shall be up-dated at
end of project and shall become a formal document with an assigned

document number (See Fig. 3). Drawing List number and title shall be
first item listed.

3.3 Material List

All assembly and subassembly type drawings shall include a material
list. Assembly material 1lists shall tabulate only subassemblies,
parts and fasteners that are required for final assembly. Items not
required for final assembly, and previously 1listed on subassembly
material lists shall not be repeated. Subassembly material 1lists
gshall tabulate only required parts and materials. A Material List
must be placed on the 8-1/2" X 11"'M.L. form (Fig. ) or on the face
of the drawing (Fig. ). (See Fig. 4).

File:Gendraft DS-016-110-01-R 8 of 12
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GENERAL DRAFTING INSTRUCTIONS April 13, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

3.4 Checking

Drawings shall be checked by a checker designated by a drafting super-

visor prior to release for review and/or approval. Checkers shall use
the following colors:

1. Red - to be used for deletions.

2. Green - to be used for additioms.

3. Yellow - "Leave as is".

4. When checking has been completed, check prints shall be reviewed

and approved by the responsible engineer, affected drawings

revised, check prints returned to checker and +tracings signed
off.

5. When checking has been completed on markup prints, the markups
shall be reviewed and approved by the cognizant engineer,

affected drawings revised and signed off, and the markups
returned to the checker.

3.5 Completed Drawings

Drawings, when approved, shall be incorporated into the document con-
trol system in accordance with AP-041-300-01.

3.6 Policy for Archiving Manual and CADD Produced Drawings

1. Original Drawings

a. No original drawing, (RO,CO) will be accepted into Document
Control for storing unless it contains (1), the Designer/
Drafter’s name, which may be printed; (2), the Checker’s
full signature; (3),the Engineer’s full signature, and

(4), the full signature of +the responsible person in the
Approval block.

2. Revised drawings

a. For revised manually produced drawings, R1, R2, etc., the
signatures will remain as is in the main title block area.
The Revision Block area will require the Drafter’s ini-
tials as well as the Checker’s and the Approver’s ini-
tials.

File:Gendraft DS-016-110-01-R 9 of 12
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GENERAL DRAFTING INSTRUCTIONS March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

b. For CADD produced Original drawings (CO), there will be no

pen or pencil marks on the face of the drawing, other than
the signatures as described in 1a, above.

c. For CADD revised drawings (C1,C2,etc.), the only permissa-
ble pen or pencil marks on the face of the drawing will be
at the Revision Block for Drafter/designer, Checker, and
Approver initials. The Title Block signatures may or may

not be signed but will be typed in by +the CADD designer/
Drafter.

DRAFTING CATEGORIES

4.1 Machine and Electro-Mechanical

The method of drafting to be used shall be per ANSI Standards (Refer-
ence Page 1).

1. Tolerances and Dimensions - Dimensioning shall be per ANSI-

Y14.5M.  All assemblies and weldments shall have their overall
size dimensioned for reference purpose.

2. Screw Threads - Thread and hole call outs shall be per
ANSI-Y14.6.

3. Surface Roughness - Finish call out shall be per ANSI-B46.1.

4. Item Call Out - Items on the face of an assembly or subassembly

shall be identified by the appropriate material list item number
enclosed in a 1/2" diameter circle with an arrowed leader point-
ing to the item, e.g.,

File:Gendraft DS-016-110-01-R 10 of 12
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GENERAL DRAFTING INSTRUCTIONS March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

4.2 Piping

1. Piping Detail Sheets (isometric) - Drawings showing piping de-
tails shall be shown on "B" size sheets and shall include a
material list per Figure 6. Details shall be drawn in isometric
form.

2. Piping Layout - Drawings showing installation of complete sys-
tems conform to Figure 7. Piping layouts are comparable to a
mechanical top assembly drawing.

3. Piping Diagrams - See Figure 8

4. Section and Details - See Figure 9

5. Instrument Piping - See Figure 10

6. Dimensioning - Layouts and details shall be dimensioned to the
nearest foot -inch, e.g., 1’-10-1/2" or 6'-9". 1In cases where a
dimension is less than a foot, it shall be indicated as: 6" or
2-1/2".

7. Symbols - Piping symbols shall be per ANSI-Z32.2.3.

4.3 Electrical/Electronic

1. Symbols - For schematic and wiring diagrams, symbols shall be
per ANSI-Y32.2. Component reference shall be per ANSI-Y32.16.
For architectural type electrical drawings, symbols shall be per
ANSI-Y32.9.

2. Schematic Diagrams - Drawings showing circuitry shall be
arranged top to bottom, or left to right. Power or signal input
shall be located at the extreme top or left on drawings, with
output flowing toward or terminating at the bottom or right hand
side, leaving the extreme right hand side open for notes (Fig.
11).

3. Equipment Drawings - Assembly or part drawings of equipment,
chassis, or components shall conform to Paragraph 4.1.

File:Gendraft DS-016-110-01-R 11 of 12
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GENERAL DRAFTING INSTRUCTIONS March 29, 1988
PROJECT ENGINEERING STANDARDS PREPARED by
STANFORD LINEAR ACCELERATOR CENTER Checked by

Standards Group App.

4.4 Architectural

Drawings and symbols shall conform to American Institute of Architects
"Architectural Graphic Standards".

4.5 Structural

Detail drawings shall conform to American Institute of Steel Construc-
tion "Structural Steel Detailing" and "Manual of Steel Construction"
(Fig. 12a and Fig. 12b). Concrete structural drawings shall conform

to American Concrete Institute "Manual of Standard Practice for
Detailing Reinforced Concrete Structures" (ACI-315).
File:Gendraft DS-016-110-01-R 12 of 12
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Appendix A.3: Quality Assurance Practices for the Survey and
Alignment Group
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Alignment at SLAC can be broken into two basic methods: that
which produces coordinates with redundant observations and that
which does not. In Method I observations are taken and then
mathematically adjusted to produce best estimates for point
coordinates. Method II entails the direct observation of
calculated offsets using surveying instruments and optical
tooling scales. The main aspects of quality assurance are
discussed below:

1. Controlling Quality

Method I relies on redundant and independent observations,
which are reduced as a group in a least-square adjustment.
The result is not only coordinates but also statistics
describing the quality of the whole survey and of each
individual observation. This data can be analyzed using well
established statistical methods, to determine if the data
conforms with the requirements.

Method II, which will be gradually replaced by Method I,

has no such statistical basis for error detection. In all
cases check observations are taken to detect errors in
measurements and calculations. In many cases extra reference
marks are provided on instrumentation which provide
independent checks. These are used whenever available.

2. Corrective Action

In Method I, blunder detection programs are utilized which
flag possible erroneous observations for further
examination. If no obvious problems can be found the
offending data is reobserved. If the observation procedure
is flawed, steps are taken to evaluate this and implement
the necessary changes.

In Method II, calculations and observations are checked
until a cause for the problem is found. After it is
corrected, procedures are examined and corrected as
necessary. If possible, further checking proceddres are
established.

Observational, computational and checking procedures are
evaluated for both methods after failure occurs. If changes
are warranted they are instituted immediately, if possible.

3. Worker Motivation

In both cases, an organized effort with clearcut goals and
purposes must be maintained. The workers are motivated by
not only an understanding for the need of guality assurance
but more importantly by their pride in a job well done. This
feeling can be fostered and maintained by a staff which
approaches a project or problem in a systematic and logical
manner with realistic short term and long term goals clearly
stated.

19



Evaluation of Effectiveness

If the program is working, standardized methods have fewer
problems with better results and less time expended, and the
workload of old problems is kept to a minimum.

Alignment and surveying methods can be presented for
evaluation, including computational as well as observational
methods. Also, paper as well as computer records of past
projects can be examined for proper form and corrections of
ongoing problems.

20



Appendix A.4: Examples of Documentation In Production

Shop Traveler Document (1)

SLAC Metal Stores Work Order (1)

Daily Time Report - Light Fabrication Shop (1)
Vacuum Lab Traveler (1)

Vacuum Process and Testing Traveler (1)

Job Description Form - Fabrication Shop (1)

Job Card, Plating Shop - Vacuum (1)

Job Card, Plating Shop - General (1)

Overtime Request -~ Mechanical Fabrication Shops (1)

Transport Box Specification - Plating Shop (1)

21



(CIC) CARLS IN CHARSE

Page Wo. 2
01/20/68

JOB/TASE ROUTE BHEET
Shop Traveler Docusent
Tasks by Sequence Nusber

Job Title SLO-CENT.ORIFT CHAM.TRAY ASSY. (393

Cus No ELD Cus Nage SLD GROUP Contact J GRAMDOV x31hé

Job Mo 002472 Ref Code W.0. ¥ 22-1376-8 Coord KNIEHT

fssemble into Job - Mo sub-assesblies ©

Seg  Hork

Jab Open 01/19/68
Releasa 01/19/88

Pue Date 02/29/82

Priority 3521
Jab Oty 1
Est Start  02/02/88

Est Finish 02/17/88

Task Bty Tise Estimated

No. Center Dperation Description Bty Tofo U/M To Bo Start Date  Comments

0150 LIGHT FAB. KACH. PF 241-314-15-C0 1 I EA 1.5 02/0B/BE GIVE PART 10 RERUESTOR
AYLE, ROLLER

0160 LIGHT FAE. HACH. PE 241-314-16-C0 1 1 EA 2.0 02/03/88 GIVE PART TD REQUESTOR
LEYER, CRIHP

017¢ LIGHT FAB. HACK, PF 241-316-17-00 1 1 EA 1.5 02/09/88 BIVE PART TO REQUESTOR
ARM, TENSION ADJUST.

0189 LIGHT FAB. MACH. PE 241-314-18-00 i 1 EA &0 02/69/88  GIVE PART TO REQUESTOR

; YOKE,, CRINP

0195 LIGHT FAB. NACH. FE 241-314-19-00 i { EA 1.0 02/16/63  GIVE PART 10 REQUESTOR
AXEL,SPOOL

0200 LIGHT FAE. HACH, SA 241-314-20-C0 ! t EA 1.5 02/10/88  BIVE PART 10 REGUESTOR
BLOCK, ROLLER

0210 LISHT FAB, MACH. P 241-314-21-C0 1 I EA 1.0 02/10/B2 MAT. ORDERED,BIVE PART TO
ROLLER RERUESTOR

0220 LIGHT FAE. MACH. PF 241-316~22-C0 1 I EA 3.0 02/11/88 BIVE PART TO REQUESTOR
FRAME, MOURTINS

0230 LIBHT FAE. NACH. PF 241-316-23-L0 2 2 EA 4.0 0/11/83  GIVE PART TO REBUESTOR
SUARD, SPOBL

0240 LIGHT FAE. HACH. PE 241-315-24-L0 1 { EA 1.0 02/12/88 GIVE PART 10 REQUESTOR
CAP, ROLLER

0250 LIGHT FAR. MACH, FE 241-314-25-50 ! t EA 0.8 02/12/83  BIVE PART TD RESUESTOR
BRACKET *A*,MOTOR

0260 LISHT FAB. HACH, PF 241-318-26-C0 2 2 EA 1.5 02/12/98  GIVE PARTS T0 REQUESTOR
BRACKET *B", MDTOR

0270 LIBHT FAR. HACH. PF 241-315-27-C0 1 { EA 3.0 02/12/E9  GIVE PART TO REQUESTOR
BRACYET,MTS. PLATE

0230 LIGHT FAB. MACH. P 241-318-28-L0 1 1 EA 1.0 02/15/89 GIVE FART TD REQUESTOR

SLEEVE  BUSHING
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SLAC METAL STORES

ISSUE—CUTTING ORDER

Work Order Account No. Date
(] pickup
Requested by [] Deliver to STORES
- USE ONLY
NO. PIECES MATERIAL UNIT DIMENSIONS
_ Date Required Received by
lssued by Date Staff No. Voucher No.
37713 10m GfOUP No. Metal Stores

23



DAILY TIME REPDRT SHOP 07E DATE:

LIGHT FABRICATION

NAXE: o STAFF NO.:____
vacaTIoN 0 S PERSINAL OTHER
JOB NUMBER PRINT DR SKETCH NUMBER ITEN ND | HOURS | % cowp
COMMENTS: e

24



o sor , VACUUM LABD TRAVELER e s

BLDG 031 EXT. 2021

This traveler contains information about vacuim group assemblies and parts. Please fill it out
rcomp]etely_aﬁd log the infarmation in the traveler log book. Keep this traveler with the assy.
r\or part while it is being processed, or when it gets placed in storage.

DESCRIPTION OF PART: - DATE RCVD:

QrY: ~_PART PRINT #: éART 10#
PROJECT NAME: WORK ORDER#
ORIGINATOR/PROJECT ENGR: | PH.EXT.#
TECHS: -

ASSIMBLY INFORMATION: Write in date, tech initials, information requested, etc.

' SIGN-OFF;
HATERIAL: MACHINED:

JISUAL INSPECTION: QC:

TLEANING: PRE-ASSY:

séAz;NG: WELD [:

LK CHK 1: i COMPLETE ASSY:

Jer 1 LK CHK 11:

3, "‘:/UT( Note temp, fragile parts, time, pressura, etc. Remember to make a plot
{2 PURGE and fill out bakeout logsheet and give it to the project engr.):

JUMPOOWN : VENT :

JTHER SPECIAL INFORMATION TO BE NOTED:
CLECTRONIC TESTING:

CALI3RATION:

ALJGHMENT :

TOMMENTS:

SUPERVISOR SIGN-OFF: DATE:

1# assy/part is complete, fill in completed assy date and description of part saction of this form.

1 assy/part is removed from from lab to be insta]led; write date removed:

:y/parc is stored, indicate where stored:

ssy/part is removed from lab to go to another shop, indicate what shop:

dzcz removed: removed by whom:

Oncs assy/part has been removed from lab, make a copy of this traveler, file the copy in the trav-
elz- log book and LEAVE THIS TRAVELER WiT# THE assy/part! Thank You.

25



VACUUM GROUP | PROCESS v+ TEST‘NG

BIN 13 GRP 03 - o -
s . ° . TRAVELER

11 outside groups. requestnng work from the vacuum group, please fl]l out the upper
portion of this form. -

DESCRIPTION OF PARTS: QUANTITY:

PART PRINT#: W.0.4:

PROJECT NAME:

REQUESTER/ORIGINATOR: GROUP:
PHONE EXT- BEEFVERMRLETE
DATE SUBMITTED: DATE REQUIRED:

OPERATION TO BE PERFORMED BY VACUUM GROUP:

INSTRUCTIONS: (Note temperature, baking time, delicate parts, acceptable leak check rates, etc,

=~ ~—This portion to be completed by the vacuum group ~—— —

TECHNICIAN: VISUAL INSPECTION:
DATE STARTED: DATE COMPLETE:
SUPERVISOR SIGN-OFF: DELIVER TO (PICK-UP BY):

NOTES: {(Leak check data, weld notes, remarks for shop, problems, etc.)

Once processing is complete, please make a copy of this traveler for your supervisor, and
I2ave this document with the part.

26



FABRICATION SHOP
JOB DESCRIPTION FORM

JOB #
FABRICATING SHOP DATE REQ'D
JOB SUBMITTED BY EXT. PAGE 1~
DELIVERY TO OR NOTIFY EXT. PAGE 1~
WORK ORDER NO. DATE SUBMITTED
NG.
e DRAWING NUMBER DESCRIPTION
PARTS & MATERIALS SUPPLIED BY REQUESTOR
ABOVE DRAWING NUMBER gs%xg: DESCRIPTION

ADDIT. INFO:

27




FOR PLATING SHOP USE ONLY

JOB CARD PLATING SHOP

TAG NO:

SUBMITTED BY: EXT. DATE:
DELIVER TO: EXT. BLDG:
ACCOUNT NO.: W.O. NO.

EXPLANATION OF WORK:

a. DEGREASING ONLY VACUUM
GROUP

b. CLEAN FOR VACUUM

c. TYPE OF METAL TO BE CLEANED

d. TYPE OF BASE METAL TO BE PLATED

e. TYPE OF PLATING DESIRED

f. THICKNESS OF PLATING DESIRED

g. APPROXIMATE TIME REQUIRED

h. ADDITIONAL INSTRUCTIONS OR REMARKS

28




SUBMITTED BY:

FOR PLATING SHOP USE ONLY

DELIVERED TO:

PLATING SHOP JOB CARD TIME BY
EXT: DATE:
EXT. BLDG:
W.0. NO:

ACCOUNT NO:

EXPLANATION OF WORK:

a. DEGREASING ONLY

CHECK GROUP

CRYOGENICS ——————~

b. CLEAN FOR VACUUM

ELECTRONICS ——————

TYPE OF METAL TO BE CLEANED

o

INJECTION LAB-——-

d. TYPE OF BASE METAL TO BE PLATED

e. TYPE OF PLATING DESIRED

MECH. ENG.-——=-——-
PEL

SPRL

f. THICKNESS OF PLATING DESIRED

SSRL
TUBE SHOP-——-———--

g. APPROX. TIME REQUIRED

VACUUM GROUP ~——-—-

h. ADDITIONAL INSTRUCTIONS OR REMARKS

OTHER :

WELD SHOP ———————- :

[

Ooouood
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0¢

Employee Name

Hours To Be
Worked

MECHANICAL FABRICATION SHOPS

OVERTIME REQUEST

Charged to W.0.
or Acct. No.

Job Description

Date O.T.

Worked

SUPERVISOR:

APPROVED BY:




From: CLEANING AND PLATING SHOP - MFS Department

TO OUR CUSTOMERS

To prevent the possibility of damage, we would like to suggest that
you transport parts to be cleaned in fiberglass tote boxes. These

boxes are very durable and can easily be cleaned before loading them
with your cleaned parts.

The sizes listed below will fit our storage shelves and are recommended.

LEWIS "STACK-N-NEST" TOTE BOXES

PRICE OF BOXES PRICE OF COVERS

(1-19 quantities) (each)
Code # SN 1610-5 - 16" x 10" x 5" deep $9.32 ea #C0 1610-1 - $6.28 ea
Code # SN 12-6 - 18" x 12" x 6" deep 11.31 ea #C0O 1812-1 6.53 "
Code # SN 1812-8 18" x 12" x 8" deep 12.94 ea #C0 2013-1 6.53 "
éode # SN 2217-10 22" x 17" X 10" deep 19.62 ea #C0 2217-1 10.66 "

TOTE BOXES ARE AVAILABE FROM:

Advanced Handiihg Systems of Northern California
526 Laurelwood Road

Santa Clara, California 95051

Phone: (408) 988-1833

COLORS AVAILABLE ARE: GREEN, GRAY, BLUE, AND RED.
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Appendix A.5: Examples of MOSG Installation and Removal
Procedures
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9.4" ACCELERATOR SECTION INSTALLATION PROCEDURE

Robert B. Wurstier

March 10, 1986
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1)

2)

3)

4)

5)

6)

7

8)

9)

10)

0.4 ACCELERATOR SECTION INSTALLATION
PROCEDURE MANUAL
{REFER TO DRAWING ID 238-010-59
iD 802-675-52 RO
SA 750-214-05)

Assemble all tools required per ACCELERATOR INSTALLATION
TOOL LIST.

Yerify that the sector is under N2 purge. {A sintered bronze
exit should be provided.)

Yerify 'Z" location of downstream accelerator support belly
band. {The distance from center of welded mount toc center of
belly band on the light-pipe will be the same as the distance
between end support centers on the 9.4 accelerator section
being installed.)

Fit belly band to Tight pipe and install hardware finger-tight.
{This will allow adjustment in "Z" if necessary.) All hardware
will be secured during alignment process.

Insiall alignment mounting hardware finger-tight.

Yerify serial number and orientation of 9.4 accelerator
section to be installed.

Place ({stongback) locating tool *1 on light pipe just
upstream of belly band.

Place (stongback) locating tool ¥#2 on light pipe at upstream
end of installation location. MOTE: GREAT CARE MUST BE
TAKEN TO INSURE THAT THE LOCATING TOOLS ARE LEVEL AHND
CENTERED SECURELY ON THE LIGHT PIPE.

THE FOLLOWING PROCEDURE WILL REQUIRE ULTRA-CLEAN
CONDITIONS AND THE USE OF CLEAN GLOVES {(WHERE NOTED).

¥ith foil ready, remove upstream eyelet peeli-off from

accelerator section to be instalied and foil over exposed
yaCuum.

Place 9.4" accelerator section on locating tools as far down-
stream as possible, using accelerator 1ifting fixture and the

large hoist. SEE NOTE. ;
4



11}

12)

13}

14)

16}

17}

18)

3

NOTE: IT MAY BE NECESSARY TO REMOVYE BLANK FLANGES FROM

BOTH THE INPUT WAVEGUIDE AND THE 9.4° ACCELERATOR INPUT
TRANSITION T0 ALLOYW THE REQUIRED AMOUNT OF 7

MOVEMENT. FOIL, BAG AMD TAPE OPEN FLANGES.

Remove foil and lint-free from upstream eyeleils, place
engagement ring on upsiream accelerator section {properly
oriented with scribed arrow up and pointed downstiream) and
roil 9.4 accelerator seclion upsiream as far as possible
{eyelets touching). HOTE: Some rough alignment using

sirongback alignment tosls may be reguired to allow
engagement of ring.

Secure alignment hardware between 9.4 accelerator end
supports and light pipe mount/belly band.

THE FOLLOWING S5TEPS REQUIRES THE USE OF CLEAN GLOVES.

¥hile wearing clean gloves, install wavegquide load with

.clean gasket per Waveguide Flange Assembly Procedure.

NOTE: 2 BOLTS ON EACH FLANGE ADJACENT TO EACH OTHEE
Wil BE INSTALLED BACKWARDS TGO ALLOW CLEARAMCE FOR
FUTURE INSTALLATIONS (SEF DRAWING * ID-902-675-52 RO
Note 2).

Install Waveguide load sheet metal support bracket. Safety
wire 1pad to support.

Align 9.4° accelerator section. (TO BE PERFORMED BY THE
PRECISION ALIGNMENT TEAM.)

install load transfer blocks between 9.4 accelerator section
and upsiream accelerator section. Brass shim washers must
be inserted between load transfer blocks and accelerator end
supports {on the upper bolts only).

Check alignment of upstream accelerator section and adjust

as regquired. {TO BE PERFORMED BY THE PRECISION ALIGNMENT
TEAM.)

When alignment is completed, remove all strongback locating

ifoels.
35



19}

20}

21)

22}

23)

24)

4

wWeld eyelet joining the 9.4° accelerator section with the
upstream accelerater section. Inspect weld twice.

Remove foil from input wavegquide flange and accelerator
input transition flange.

PROCEED IMMEDIATELY TO NEXT STEP

Using hardware on the yacuum manifold Y’ supports nearest
the input waveguide pump-out, align the input waveguide
flange and the accelerator input transition flange.

THE FOLLOWING PROCEDURE WILL REQUIRE ULTRA-CLEAN
CONDITIONS AND THE USE OF CLEAN GLOVES.

Using clean gloves and gasket, secure Skarpaas flanges
between 9.4 accelerator section and input waveguide per
Yaveguide Flange Assembiy Procedure.

Fit a OE magnet support belly band at the downstiream end of

the 9.4 accelerator seciion per drawing (D 238-010-59.
Install hardware finger-tight. (MOTE: Hardware will be
secured during the alignment process.)

Downstream accelerator sections must now be realigned in
7" {The dimension beiween "A° input and 'C" input /7 "B input
and ‘D" input must be returned to original settings taken
during the Accelerator Removal Procedure.)

TYPICAL GIRDER

INPUT [ BD o
N, . R
i Dimension
'\.‘ﬂ ‘ n
| ASection | B Section | € Section | D Section |
U L, .
! l“‘-\
'\\-
L—————. AC * . HBUT
Dimension
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25}

9

FOR QE/BPMO INSTALLATION, REMOVE EYELET PEEL-OFF FROM
DOWNSTREAM END OF 0.4° ACCELERATOR SECTION, FOIL OVER
EXPOSED EYELET AND PROCEED IMMEDIATELY TO STEP 25 OF

THE  7SLC INTER-GIRDER  BPMO/QUAD INGTALLATION
PROCEDURE™ AND COMPLETE THAT MANUAL.

RETURN TO STEP 25 OF THIS MANUAL AFTER COMPLETION OF
THE QE/BPMO INSTALLATION PROCEDURE MANUAL.

Align entire girder. {TO BE PERFORMED BY THE PRECISION
ALIGNMENT TEAM.)
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STATIONT

BEFA AL S#4F "oz
bDate Fach

/) Verirty that secior is yventad snd under
purge.
2} Tag shut off H28 supply end retura.

I} Lul drein K2R Jines 87 Ace szd /5

o} Tag remaye W/E fosd end hisnk off.

3} Lahel discopnect wiring

&} Measure A /8D dimensions sngd recerd

7} Mackine, deburr syeletis) per Procedure
Henusl.
&) linholt input W/E.

) Remayve Acec. rection per Fracedure
Henusif
2} Boraoscoape Acc. sperivres.

11} Insisll Bally-hend end Jevel

12} Verify new Acc. serisi number/eyeiel
Messurements.
£3) tastsil Acc. sectisn

1) Insigil W/E Josd

15} Align Acc. secitian.

18} Weid eyelelis) snd inspect iwice

/7} Bait-up fnpul WG o0 tap cosiings.

18} Flumir H280 Jines ia Acc &nd w/E

789} Furn ap HZG supply sad relurn, remaye
tegs and check for Jlegks
20)  Coappect wiring.

NN N NN N N NN NN NN NN N N N NN

Al imensionr _____ B fimepsign__ 0 ALLF
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ACCELERATOR SECTION REMOVYAL PROCEDURE

Bobert R. Wurster

March 12, 1986
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1)

2}

3)

4)

)

6)

7)

g)

9)

10}

ACCELERATOR SECTION REMOVAL PROCEDURE
(REFER TO DRAWING AD 771-001-R1)

Assemble all tools per ACCELERATOR REMOVAL/INSTALLATION
TOOL LIST.

Tag demagnitizing power plug {located at the last fiat rack
in each sector) "OUT OF SERVICE™. Date and sign tag.

Tag and turn off power supply to any and all magnets / beam
line egquipment located within the designated work area
{girder, sector, etc.). NOTE: The supervisor at sector 10 {Ext.
2133) will take responsibility for this step.

Tag “0UT OF SERVICE™ and shut off all supply cooling H20 to
accelerator sections, magnetls and beamline equipment to be
removed. Date and sign tag.

Tag "OUT OF SERVICE™ and shut off all return H20 from items
in previous step. Date and sign tag.

.Label all electrical leads on magnets and beamline equipment

designated for removal. Disconnect leads.

Cut demagnitizing jumper wires between accelerator sec-
tions to be removed or modified.

THE FOLLOWING STEPS COYER THE PROCEDURE FOR EACH
ACCELERATOR SECTION TO BE REMOYED.

Tag {with location information) and disconnect pipe union at
the valve on return header. Drain H20 away from beam pipe
into container for disposal. {THERE IS ONE (1) RETURH LINE
FROM EVERY OTHER INPUT WAVYEGUIDE AND EVYERY OTHER
¥WAVEGUIDE LOAD WITH THE ORDER OF OCCURENCE CHANGING
EVERY GIRDER. eg. Input, Load, Input, Load -- Load, Input,
Load, Input etc.}

Tube cut or hack saw return flex line at the waveguide load
or input wave guide leaving a length of straight pipe and an
elbow on the flex.

Place loose flex line in a safe storage area until time for

reinstallation. 40



Accelerator Removal con'd 3

11}

12}

13)

14}

15)

16)

Tube cut or hack saw supply line at accelerator allowing
enough lead-out pipe for easy solder reconnection but not so
much so as to cause an inconvenient protrusien whiie

handling accelerator section. Drain H20 away from beam pipe
inie container for disposal.

Secure supply flex line away from beam pipe.

Cut water jumpers between accelerator and waveguide load,
and/or waveguide load and input waveguide, with the latter
cut being made reasocnably close to the input waveguide.
{This will allow clearance when removing the accelerator
section.}

Cork, bag and tape all open H20 lines to prevent accidental
contamination ef vacuum systems.

verify that the sector is vented and under N2 purge. (A
sintered bronze exit should be provided.}

WHERE AN "A° "B, OR 'C° SECTION IS TO BE REMOVED AN

ACCURATE MEASUREMENT 1M 7" MUST BE TAKEM TO INGURE

THAT ACCELERATOR SECTIONS MOYED FOR THE PURPOSE OF

CLEARANCE OMLY, BE RETURNED T0O THEIR ORIGINAL POSITIOHNS.
FOLLOW STEPS 16 OF THIS MANUAL.

WHERE ONLY THE 'D° SECTION i5 DESIGNATED FOR REMOVAL ON
A GIYEN GIRDER PROCEED TO STEP 19 OF THIS MANUAL.
{MEASUREMENT 15 NOT REQUIRED).

Using & 100" tape, measure the distance between "A” input and
‘C’ input {from side of inpult waveguide transition to side of
input waveguide transition) and record. Repeat for ‘B input
to 'D” input dimension and record. ACCURACY 1S5 [MPORTANT
TO A TOLERANCE OF +/- 1/32 inch. {GEE DRAWING BELOW.)

TYPICAL GIRDER

HEUT., I BD A
. { Dimension !
) in]
l & Section i B Section 1 { Section | D Section
O L,
™
*-._\.
* AC * " jput
Dimension
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Accelerator Removal con'd 4

17)

18)

19}

20}

21)

22)

23)

24)

25}

Cut the wire that secures the load to the sheet metal support
bracket. Remove suppori and store for future installation.

Remove all but two (2) bolts {(opposite each other) from the
waveguide load to accelerator flanged connection.

THE FOLLOWING PROCEDURE WIiLL REGUIRE ULTRA-CLEAN
CONDITIONS AND THE USE OF CLEAN GLOVES (WHERE NOTED).

With foil, blanking flanges and blank gaskels ready, remove
the load and foil both the accelerator and the load.

PROCEED IMMEDIATELY TO THE NEXT STEP

While wearing clean gloves, install blank gasket and flange
on both the accelerator and the waveguide load. {(Refer {o
FLANGE ASSEMBLY PROCEDURE.)

FOR REMOVAL OF ACCELERATOR SECTIONS BEGINNING A GIRDER
{"A” SECTION) OR ENDING A GIRDER {'D" SECTION},
COMPLETE STEP *7 THRU *24 IN THE
"SLC INTER-GIRDER BPHMO & QUAD INSTALLATION PROCEDURE"
PROCEED TO STEP 21 OF THIS MANUAL UPON COMPLETION OF
THE AFCRE MENTIONED STEPS.

FOR REMOYAL OF ALL OTHERS ("B’ & 'C" SECTIONS) PROCEED TO
STEP 21 OF THIS MANUAL.

Wash down accelerator eyelets and surrounding area using
ethyl aicehel or equivalent.

Cover any nearby magnets, components, efc. that metal chips
could damage.

Remove the four {4) bolts that surround the welded eyelet,
securing the accelerator end supports.

Remove four (4) bolis, tag and remove the top castings of the
accelerator to wavequide support {to allow access).

Using & hend held cutting burr {pencil tupe), carefully
machine eyelet. Cut just deep enough to separate eyelet
using a degreased knife and a small ball-peen hammer 1o
assist. { 070 inch has been set as a standard depth of cut.)
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Accelerator Removal con'd 5

26}

27}

28}

29)

30)

31}

WHERE ONE (1) ACCELERATOR SECTION IS TO BE REMOVED, TWO

EYELETS MUST BE CUT. WHERE TwWO0O (2) ACCELERATOR

SECTIONS IN SUCCESSION ARE TO BE REMOVED, THREE (3)
EYELETS MUST BE CUT. ETC.

After eyelet is separated, deburr the outside edges of the
eyelet using a degreased file {6-8" flat).

Cover each eyelet with foil after deburring to prevent
accidental contamination of the vacuum system.

IN ORDER TO REMOVE AN ACCELERATOR SECTION, ALL
SECTIONS LOCATED DOWHMSTREAM WITHIN THAT GIRDER MUST
BE SHIFTED DOWNSTREAM TO ALLOW THE DISENGAGEMENT OF
THE ALIGNMENT RING LOCATED BETWEEN SECTIONS.

IF THE ‘D" SECTION IS SLATED FOR REMOVYAL, (BEING THE LAST
SECTION OH THE GIRDER) ONLY IT WILL MOVYE, ALLOWING THE
REMOVAL OF THE RING BETWEEN SECTION 'D° AND SECTION °C.

IF THE "B° SECTION IS SLATED FOR REMOVAL, SECTIONS 'C &

‘D" MUST BE SHIFTED DOWNSTREAM AND THE RING BETWEEN
SECTIONS "B & 'C° REMOVED. THEN SHIFT SECTION 'B° DOWN-
STREAM ARD REMOVE THE RING BETWEEN SECTIONS "A" & B

Place (strongback) locating tool *1 under the downsiream

- end o©of the accelerator section to be removed and the

downstream end of the accelerator section immediately
upstream {WHERE THE "B, 'C’ OR D" SECTION IS TO BE
REMOVYED).

Place {strongback) locating tool *2 under the upstream end
of the accelerator section to be removed and both ends of any
sections located downstream within that girder.

Carefully align and level all locating tools before proceeding
to next step. NOTE: GREAT CARE MUST BE TAKEN TO INSURE
THAT THE L GCATING TOOLS ARE CENTERED ON THE LIGHT PIPE
{30 INCH DIAMETER ALUMINUM WELDED PIPE) AND FIRMLY
SUPPORTING THE ACCELERATOR STRONGBACK.

Remove alignment hardware securing the accelerator
sections (to be moved and/or removed) to the light pipe.
Retain hardware for reinstaliation.
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Accelerator Removal con'd 6

32)

33)

34}

35)

36)

38)

NO ACCELERATOR SECTIONS SHALL REMAIN ON THE LOCATING
TOOLS UNATTENDED

Loosen four {4) each bolts securing the strongback alignment
end plates {on the section to be removed) with the
compression blocks located between two (2) adjacent
strongbacks as foliows:

‘A" section - downsiream end of section only.

‘B” section - both ends of section.

‘C" section - both ends of section.

‘D’ section - upstream end of section only.
DO NOT AT THIS TIME REMOVE ANY BOLTS OR BRASS SHIM

YASHERS.

Make a foil basket under the eyelets of the accelerator
section to be removed. {This is a safety measure to prevent
the accidental dropping of the engagement ring located
between accelerator sections within a girder.)

Locate 8 screw-jack between accelerator section to be

REMOYED {(downstiream end) and the section(s) to be MOVED. In
the case of a D’ section, locate the screw-jack at the
upstream end.

Remove loosened bolis and brass shim washers from
compression blocks beiween accelerator sections. Document
location of shims for fulture installation.

Removye all but the top bolt on the input waveguide to
accelerator flanged connection on the section{s) to be MOVED
{if any) and the section{s) to be REMOVED.

Wrap a large quanity of foil loosely around the flange{s)} as
the last bolt is removed. This will retain the gasket betwesen
the flanges and serve as a cushion during the {(re)moving
sequence.

THE FOLLOWING PROCEDURE REQUIRES THE USE OF CLEAHN
GLOYES {WHERE NOTED).

with one {1) person {in clean gloves) holding a degreased
scribe tool, and & second person operating the screw-jack,
slowly separate the eyelets (APPROXIMATELY 1/4 INCH) until
the engagement ring can be seen.
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Accelerator Removal con'd Fi

39)

40}

41)

42}

43}

44)

45)

Carefully insert the point of the scribe into one of the holes
on either side of the ring while continuing to jack the
accelerator sections apart. As soon as the ring can clear the
step that it is resting on, stop jacking and remove the ring.
NOTE: (THIS SHOULD BE NO MORE THAN A 3/4 IHCH
SEPARATION)

OB5SERYE AND MARK ORIENTATIONM, BEAM DIRECTION (AN
ARROYW ON TOP POINTING DOWNSTREAM) AND LOCATION OF THE
RING.

Wrap the ring in lint-free and foil. Label with the lccation
and place in a zip-lok plastic bag.

Foil over all exposed vacuum {eyelets}.
IN THE CASE OF THE A" SECTION, A TEMPDRARY ALIGHNMENT

SUPPORT IS INSTALLED BETWEEN THE ACCELERATOR AND THE
STRONGBACK APPROXIMATELY FOUR (4) INCHES FROM THE

-UPSTREAM END. THE STRONGBACK IS THEN CUT JUST UPSTREAM

OF THE SUPPORT. THIS ALLOWS THE LASER ALIGNMENT PLATE
TO REMAIN ON THE GIRDER.

Place a 030 inch {approximateiy) sheet of stainiess steel
between eyelets. Lift out the accelerator section(s) slated
for removal using the Accelerator Lifting fixture and a large
engine hoist.
USE EXTREME CAUTION.
DD NOT BUMP EYELETS OR FLANGE FACES.

As soon as the accelerator section is clear of the light pipe,
place in @ transport tote and secure.

PROCEED IMMEDIATELY TO NEXT STEP.

¥hile wearing CLEAN GLOVES, blank off the accelerator input
transition flange and the input waveguide flange. {Refer to
FLANGE ASSEMBLY PROCEDURE)

Carefully remove the foil from the eyelet(s) to be deburred
(both on and off the light pipe) and while wearing CLEAN
GLOVYES carefully plug the accelerator aperture{s}) with

lint-free.
45



Accelerator Removal con'd 8

46)

47)
48}

49)

50}

51}

52}

53)

Deburr accelerator eyelet{s) using a degreased file.
NOTE: TAKE CARE NOT TO SCRATCH THE COPPER FACE OF THE
ACCELERATOR END OR BUMP THE LINT-FREE PLUG.

Cover eyelet(s) with foil.

Yacuum up all metal chips. THIS HUST BE A THORGUGH JOB.

Remove foil and while wearing CLEAN GLOVES carefully pull
out the lint-free plug{s). Watch for any evidence of metal
chips.

THE FOLLOWING STEP REQUIRES ULTRA-CLEAN CONDITIONS AND
THE USE OF CLEAN GLOVES.

Yiew apertures and 1st three (3) accelerator cavities using a
clean Boroscope. NOTIFY SUPERYISOR OF ANY CONTAMINATION.

FOIL, BAG AND TAPE ALL EYELETS (BOTH OM AND OFF THE

LIGHT PIPE).

Use furnitfure dollies to transport section(s) to a designated
site for removal by crane.

Any sections that are remaining on the light pipe should be
moved back upstream and resecured with the alignment
hardware.

MO ACCELERATOR SECTIOM SHALL REMAIN ON THE LOCATING
TOOLS UNATTENDED.
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Appendix A.6: Example of a Weekly Status Report (MFD)
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LIRAC STAIUS REPORI

-Page Koo i
e
SHOP ¥ORK STATUS REPORY
CORPUTER ESTINATED 1 COWP
11E8 PART XANE o FILE CHARGE NUKBER PRIORITY  ENBINEER RELEASE  SHOP(SI REQUESTED  CONPLETION  COMPLETION o LABOR SIANS
X0, HUMBER RESPONSIBLE DATE  RESPONSIBLE . DUE DAIE PAlE DATE ESIN  COST
01 FAST VALYE CONVERSION 8 000823  K.0. § 0b~7128-0 201 € PERKINS 09715786 VKEX 157301886 02/29/88 ] 0 RECONSIDER AFTER DOXR
22974
01  SHOP XORX 10 SUPPORT L 001287 .G, b 04-BIOI-C 202 #L LISIX Q2/20487  THEN EXEM 10701787 02724788 CLOSED 7 8448 CLOSED
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APPENDIX B

Quality Assurance Policies and Standards in Klystron &
Microwave Department
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Appendix B.1: Quality Assurance Procedures for Incoming
Materials
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a.) This section refers to general Q.C. procedures for
raw materials (e.g. copper bar, stainless forgings,
stainless tube and pipe, cupro nickel sheet, etc.)
used for Klystron component gabufzcturing

b.) TRACEBILITY:
All incoming materials are assigned a lot number, used
for internal traceabllity. Thils number has the form
KXXXX.YY; where XXXX is an assigned number unique to
the manufacturerer’'s heat lot number, and .YY is a
number used to distingulsh between separate bars,
sheets, tubes, etc, of the same heat.
All pieces are stamped or labeled with the lot number
upon receiving. Traceability is maintained through-
out manufacturing processes and vendors return
finished parts identified with appropriate lot
number. Components are serialized during mechanical
inspection, and at that time the lot number is
recorded us.serial number along uitﬁ other data on
the mechanical inspection report. The lot number
is also recorded on the shipping order, shop order
log, receiving inspection cover sheet, and daily
shipping Teport, which allows various cross checks
in the event of error or omission.

c.) TESTING

A1l incoining waterials are subjacted to acceptaace
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tests. These tests vary depending upon material
type and applicaticn, but usually cenecist of
independent chemical analysis and metallographic
examination. Samples for te§ting are cut when
material is received and are identified with the
assigned lot number. Test results are accumulated
in a file established for each 1ot number along with
copies of the manufacturers’ test reports and
certifications and copies of the purchase requisition.
This file is then consulted prior to issuing material
to verify acceptance.
Tests are performed on some specific materials of
importance are as follows:
1.) COPPER
Copper currently being used in SLAC klystorns
is purchased from Hitachi (through Copper &
Brass Sales). The material is oxygen-free
electronic grade certified to ASTM F68-82,
Metallographic Class I.
Chemical composition must conform to ASTM F&8,
Table 1 (copy attached). However independent
chemical analysis is not currently part of our
acceptance procedure. The contaminant of:most
concern is oxygen. At the start of 5045
production, quantitative analysis for cxygen.
was performed on many.coppér samples by

by different i.bs wWith jaconsisient resuils.,



We feel that metallographic examination is 2
reliable method for determining the presence
harmful levels of oxygen. Metallographic
examinations are performed on eight (8)
samples taken from each copper bar. Samples
are cleaned, fired at 950 degrees centigrade
for twenty (20) minutes in .Hydrogen, polished,
etched, and examined at 100x. Samples must
conform to ASTM F68, Metallographic Class I.

The most common cause for rejectlon is porosity

(usually resulting from oxygen
contamination).

STAINLESS STEEL: (Sheet, plate, tube, bar

and forgings) 1s purchased from a variety of
domestic and foreign mills depending on price
and availability. The acceptance criteria as
indicated below vary somewhat depending upon
the application within the tube. Forgings or
vacuum melted material is used instead of
wrought forms whenever the major work direction
of the wrought form could result in elongated
defects which coincide with the directién of
a possible leak path. In addition, vacuum
melted (specifically, consumable electrode
vacuum arc remelted) material i1s used for all

stainless components near the cathode heater

53



vhich are in a more crtical position relative
to potential outgassing. Type 304L is used

in all locations except for the focus electrode
and focus electrode support cup, which are made
from 317L vacuum melted.

Samples of each plece of stainless purchased
for use in klystrons (excluding some external
parts, water fittings, etc.) are sent to an
independent test lab for chemical analysis.
Carbon and sulfur are analyzed by quantitative
techniques, other elements by spectrographic
analyéis. Chemical composition must meet
chemical requirements listed in the applicable
ASTM specification and compare with chemical
test reports supplied by the material
manufacturer.

The material used for the focus electrode

and focus electrode cup is type 317L modified.
It is a non-standard grade and has the
following composition.

Aluminum (A1)

0.02%
Carbon (o)) 0.014
Chromium cm 20.43%
Cobalt (Co) 0.14%
Columbium cv) 0.11%
Copper (Cu) 0.30%
Manganese (Mn) 1.565%
Molybdenum (Mo) 4.09%
Nickel (N1) 19.83%
Prosphorus P 0.022%
Silicon (si) 0.26%
Sulfur (s) 0.005%
Titanium (T1) 0.01%
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Vanadium W 0.09%

Zirconium (Zr) 0.005%

Alloy Type 317L Modified
Also metallographic examinations are performed at SLAC of two (2)
or more samples from each plece of stalnless steel used in the
klystron (excluding external parts). The .inclusion content of
the steel is rated in accordance with ASTM E45-84 method D. For
the more critical klystron components such as anode housing,

anode plate, cathode parts and window flanges, the maximum allo-

wable inclusion content is as follows:

Type A B C D
Heavy 11/2 1 11/2 1
Thin 1 11/2 1 11/2

These requirements are usually met only by vacuum melted
material.

For less critical parts, those exposed to vacuum but not in high
temperature or high field areas, the maximum allowable inclusion

content 1s as follows:

A B c D
Heavy 11/2 2 11/2 2
Thin 2 21/2 2 2 1/2

3.) CUPRO-NICKEL
A good grade of 70-30 cupro-nickel has
has been purchased from Amax Special
Metals Division and also from a European
source through Copper & Brass Sales.

Cupro-nickel 1s used for all the
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welding eyelets.

Samples from each shipment are sent to

an independent test lad for chemical
analysis. The following is the chemical
compostion of recent samples from copper &

brass sales and Amax:

CaB AMAX
AL .005 % .001
C .076 .025
Cb . .020 NA
co .005 .001
Cm 70.9 €9.5
Fe .005 NA
Pb .005 .001
Mn .37 NA
Ni 28.9 30.3
P .002 .003
Si .02 .005
S .0086 .002
Ti .02 .001
Zn .08 .001

Both of these chemistries are acceptable

for klystron use.

Test welds and test brazes are performed on
cupro-nickel samples to verify weldability

and brazeability. These sampleé are then
mounted, polished, etched and examined at 100x.
Possible causes for rejection are excessive
porosity or inclusions, poor braze wettability
(high contact angle), porosity or cracking in

weld.
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Appendix B.2: Summary of QA Activities During Different Stages
of Tube Manufacturing
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I. MATERIALS

A. Certification required.

B. Chemistry tests performed as required.

C. Metallographic tests performed as required.
D. Materials numbered for traceability.

II. MANUFACTURING

A. Engineering drawings required.

B. Process documentation.

C. Mechanical inspection of parts with traceability numbers.
D. Travelers used.

IIT.TUBE ASSEMBLY

A. Detailed assembly drawings required.

B. All parts traced and logged.

C. Manufacturing parts required for assembly.
D. Travelers used.

E. Strong supervision required.

IV.BAKE PROCESSING

A. Detailed manufacturing rates required.
B. Computer controlled bake processing.
C. Equivment maintenance schedule.

D. Travelers used.

V. MECHANICAL ASSEMBLY

A. Manufacturing notes regquired.
B. Extensive final inspection.
C. Travelers used.

D. Strong supervision required.
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Appendix B.3: Quality Assurance in Klystron Manufacturing
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MANUFACTURING COMPONENTS:

a.)

b.)

This section refers to general QC procedures used
for all manufactured klystron components, excluding
windows, HV seals, cathodes, and electromagnets.
MECHANICAL INSPECTION: All incoming fabricated
components must pass mechanical inspection prior
to being placed in inventory. An inspection report
is written for each lot of parts received and this
Teport is retained in 2 permanent manufacturing
and inspection history file.

Parts which have an electrical function are
inspected 100%. Mechanical parts, fittings,

water Jackets, etc. are sampled. If
discrepancies are found in a sample the lot is
inspected 100%. All descrepancies are noted on
the inspection report and the affected parts are
rejected. In some cases parts may be held
pending possible MRB action.

c.) MATERIAL REVIEW BOARD (MRB)

If a part has a discrepancy which 1s judged

to be minor or not affecting tube performance

or life, it may be presented to the MRB committee
for disposition. The committee consists of the
production manager, tube engineer, manufacturing
manager, and QC supervisof, Tﬁe committee decides
whether the parts in question will be used as is,

reworked, or scrapped. Discrepant parts not
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d.)

brought before MRB are either reworked or scrapped.
Reworked parts are relnspected.

TRACEABILITY:

All parts are given 2 serial number or lot number
when inspected. This number is recorded on the
inspection report along with material lot number
and inspection data. The part serlal numbers are
also recorded tube number during assembly. Thus,
given the tube number, complete data including
component inspection reports, discrepancies,

material test reports, etc., can be obtained.
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Appendix B.4: Quality Assurance Procedures in Klystron Testing
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Klystron Testing operations are governed by a set of Testing Notes that cover all
procedures associated with klystron processing and data accumulation. All operators are
familiar with these notes, and use them in processing tubes. Each tube is delivered with
a travel folder from manufacturing which contains the history of the tube as it proceeded
through the manufacturing process. The pulse transformer tank to which the tube is
mated has undergone a set of quality assurance checks and pulse modulator testing before
being delivered for use with a tube. The tube is mated to a focus magnet which has a
separate quality assurance check program, is dressed with plumbing according to a written
procedure, and the tank is filled with oil from 2 carefully monitored oil processing station.
A final inspection of the completed tank-tube assembly is conducted by the mechanical
group supervisor. Tank, magnet, and assembly information is added to the tube folder.

The tube assembly is installed in the 1 pusec test stand, the installation is inspected
by the assigned test stand operator, and the tube processing commences according to the
processing notes. On completion of initial 1 psec processing, the tube is moved to a 3.5
, psec test stand for final processing, and a full power, 180 PPS heat run. Varlous data
logging sheets are used to record each test, and the results. Performance of the tube as
recorded by the operator is reviewed by the shift supervisor. All data sheets are kept in
the tube travel folder. Any unusual or non-spec performance of a tube is brought to the
attention of the shift supervisor, acd then to a tube engineer. A program of additional
testing is agreed on, and the new procedures are carried out. Most of these additional
procedures are documented in the Testing Notes manual.

When a tube has completed all prescribed tests satisfactorily, the data is presented to
a tube engineer for acceptance. The tube engineer may request additional testing, or sign
off on the tube for Gallery use, sometimes with some limitations which are noted on the
data card that goes with the tube. Tubes that are rejected are sent back to manufacturing
for autopsy, and possible rebuilding.

The standardized data taken for each tube is entered into the SPIRES manufacturing
data base, a tube card containing operating settings is attached to the tube, and the
traveler folder containing all manufacturing and testing data is {iled in the master klystron
file. The tube is moved to a storage area and is available for Gallery use.

The overall operation of the Test Lab testing facility is summarized in the morning
report which is distributed and discussed at the daily 8:30 AM management meeting, These
discussions sometimes generate additional engineering ana operational meetings to solve
problems as they come up. On a weekly basis, a report of completed testing operations is
generated, and used to update Klystron Task Force master data files.
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Appendix B.5: Documentation Process for a Single Part (Anode

W W W w w w w

w

.5d:
.Se:
.5f:
.5g:
.5h:
.5i:
.5]:

.5k:

Housing) in Klystron & Microwave Department

Material Specifications
Material Certification and Testing

Part Purchase Requisition to an Outside Vendor and
Machining Specifications

Part Inspection and QC Reports
Tube Manufacturing Reports
Tube Assembly Reports

Tube Bake Processing Reports
Klystron Test Reports

Failure Reports

Part Non-Conformance Report

Engineering Change Order
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Appendix B.5a: Material Specifications

Specifications for Stainless Steel (2)

Other Specifications for Materials: (not included here)
Standard Specification for Forged or Rolled Alloy-Steel Pipe
Flanges, Forged Fittings, and Valves and Parts for High-
Temperature Service, ASTM A 182 (p. 93-106)

Standard Practice for Determining the Inclusion Content of
Steel, ASTM E 45 (p. 61-73)
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LI. Stainless Steel
a.) General:

Stainless steel (sheet, plate, tube, bar & forgings) is purchased from a
variety of domestic & foreign mills depending on price and availability.
The acceptance criteria as indicated below vary somewhat depending

upon the application within the tube. Forgings or vacuum melted
material is used instead of wrought forms whenever the major work
direction of the wrought form could result in elongated defects which
would coincide with the direction of a possible leak path. In addition,
vacuum melted (specifically, consumable electrode vacuum arc remelted)
material is used for all stainless components near the cathode heater
which are in a more critical position relative to potential outgassing.
Type 394L is used in all locations except for the focus electrode

and focus electrode support cup, which are made from 317L vacuum

melted.

b.) Chemistry

Samples of each piece of stainless purchased for use in klystrons
(excluding some external parts, water fittings, etc.) are sent

to an independent test lab for chemical analysis. Carbon & sulfur
are analyzed by quantitative techniques, other elements by
spectrographic analysis. Cnemical composition must meet chemical
requirements listed in the applicable ASTM specification (attached)
and compare with chemical test reports supplied by the material
manufacturer.

The material used for the focus electrode and focus electrode cup
is type 317L modified. It 1s a non-standard grade and has the following
composition.

Aluminum - (A1) p.02%
Carbon (C) ' U.014%
Chromiun (Cr) 20.43%
Cobalt (Co) B.1l4as
Columbium (Cb) b.ll%s
Copper (Cu) B.30%
Manganese {Mn) 1.55%
Molybdenum (Mo) 4.09%
Nickel (N1) 19.85%
Phosphorus (P) P.B22%
Silicon (61) U.26%
Sulfur (8) 0.085%
Titanium (i) ' V.01%
Vanadium (V) U.0Y%
Zirconium (Zr) B.0U5%
Alloy Type " 317 mModified

c.) Metallographic Yesting

SLAC performs metallographic examinations of 2 or more samples from
each piece of stainless steel used in the klystron (excluding external
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parts). “The inclusion content of the steel is rated in accordance
with ASTM E45-84 method D (attached). For the more critical klystron
components such as anode housing, anode plate, cathode parts and
window flanges, the maximum allowable inclusion content is as follows:

Type A = B C D
Heavy 1% 1 1% 1
Thin 1 1% 1 1%

These requirements are usually met only by vacuum melted material.

those exposed to vacuum but not in high

For less critical parts,
the maximum allowable inclusion

temperature or high field areas,
content is as follows:

A B C D
Heavy 1% 2 1% 2
Thin 2 2% 2 2%

rhoto-micrograpis are attached illustrating some of these conditions.
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Appendix B.5b: Material Certification and Testing

Material Purchase Requisition (1)

Request for Order Shipping (1)

Laboratory Certificate - Anamet Laboratories, Inc. (1)
Materials Characterization (1)

Test Photographs (1)

Material Certification - Western Forge & Flange Co. (1)
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PURCHASE REQUISIT N
STANFORD UNIVERSITY

JOrderDate T T T
R o
. " . . - |

Requvsmon No. ™

74094 [

CENTE Expedite tnspection Required Amxg: Terms-
STANFORD LINEAR ACCELERATOR CENTER L Oves o | Oves xave EYa f]'\
iginator Bin No.[Phone Ext. {Group Code ‘ \ Reporting Code -
t P s .
earson/LEvy 30| 2433 | KLY [08A L \
: - Authorization Req’'n. Date . Date Required A, { ' ~ .
. L
.. 05-08-85 10-01-85 ‘ L
sount Title Account No, Work Order No. . a - R
.} 08-7030-6 Rafer Inquires To [J2575 Sand Hill Rs

zific Delivery Point |Object ﬁ:::,?;t“l . | Approved By Sove i (ODS;R;L_- Sp”.'fy
'\] ys. /Mfg . : . Telephone Authorization Purchasing

o, Levy . (Business Services Oniy}l - ) '

es Requisition involve Hazardous Materiai?
Explosives Otasers [J Radiocactive Mat"1.

] ves mNo ~- Must Be Checked

Ox- -Ray Equip. O Toxic, Coucswe or Flammable

item
Material

Equipment is a Re-placemem

Special Mandling or
Packaging Requirement

L]

Vendor Name

Delivery Date Ship Via F.0.B. Confirming To

Terms P.0O. Number

Dest. Shp Pr

o Nol Quantity Unit 1tem{s) Not Available in SLAC Stores Di Complete Description of Materials Estimated Cost DO NOT USE
Cross Forged 304L Vacuum Arc Remelted Uylindeérs, Rough
Machined as follows:
1 100 ea |8 7/8" 0D x 6 3/8" ID x 6 5/8" Long 0$363.00 36,300.00
NOTE: 1) Certification of conformance to ASTM Al182-F, and actual chemical
test reports traceable to the mITT heat Tot number, must accompamy
each shipment.
2) |5Send additional copies of’cert1f1cat1ons and test reports Via 05
Mail; Attn: Irwin Levy, Bin 30. :
3) [ATT pieces to be from the same material heat Tot. 5
4) |Heat lot and billet number to be stamped on each piege. g
5) [Final inspection and acceptanCe Will D& at tne SLAC,[MEn1o Park, £
CA. Non-conforming materials will be rejected. <
6] |ATT tolerances ¥ 17167 =. U.:(0D); ¥ U™ = 17167 (10): s
7) |Maximum allowable inclision content. rating shall be: 3
TYPE > ~THIN HEAVY 3
A o 1 L o
B I I
C 1 A
. b s I
. as defined in ASTM E-45, Method "D".
8) [No welding or other repair perintited.
9) |Recommended Vendors:

a) Coulter Steel, Wayne, §-b653-72517
b) Viking Metallugrigal, Steve, 9-800-648-3768

c)- Western Forge & Flange, Bi1T, 5-727-7000

36,300.00

«~'t. Contract No. If Other Than “515"

Remarks

:1 Suaqgesied Vendors Below. ]

"REF:
T

Housing, Anode PF-700-867-42

PURCHASING CHOICE

Previous REQ: 9460

T, [l el

Requisition No.

74094 -C
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DECPrPARNTMEHY

12-0871 ‘ Klystron Bob Hoshida ."E 2433 “54261£D
. ' : : : . xt.

REQUEST FOR m 'm-ainl
SHIPPlNG ORDER |

P TO. (COMPLETE ADORESS) . . VENDOR

XE RAME A8 BmIs TO

Anamet Laboratories Inc. - .
2827 Seventh St. -
Berke1ey3 CA 94710

sECIAL INSTRUCTIONS FOR ORIGINATOR:

A. CONTAINS NO HAZARDOUS MAT'L. (XKSTATEMENT Ot UIQ°N ( ) VERIFIED 8Y —___.. UNLESS CHECKED BELOW
( )exm.oswe ( JLASER ( ) RADIOACTIVE { }JFLAMABLE { ) POISONOUS { )connosws { ) X-RAY EQUIP
{ ) OTHER RESTRICTED MATERIAL NOT LISTED/SPECIFVY;

-
B. ( )} OELICATE/FRAGILE MAT'L_—SPECIFY. .
C. ( )} FOR NON-GOVERNMENT USERS ONLY — AMOUNT OF INSURANCE REQUESTED,

3. BUSCONMTRACY WO, BrIr ViA BHIFMINT VENOOR RCTURN AUTHQRIZATION CATL wmiTTEN
US 511370"MB recraic{cocizc : -t )
ST NG.FOR CHES. L. -’6‘ /fg
BESt wa-y XX { )5HOW ON LABEL
Bl NP 4 10 g DEuCRIFTION /7 IURIAL WO, 7 DOENQ - Arraox.

wT b SZ, RCABON FOR BriPMEMT

1) 1 lot /&j?/ /{ﬁg 4L41 M F7~\;7E347/C:}4/ Quantitative analysis for carbon

and sulfur (Teco) emission
21 1 Tot jfa/'or/ “ s vy Py spectographic analysis.

3| V| et [T S24L X~ papge s’ Sea0/€
s 1| 1ot K23 [/ D4. 304 Stryees 2]

1S<C
vl A,/
;ﬁZZ??“- 3;‘(jct?;L2>-!éV {Szgif’

A

CT LOCATION OF MATERIALL - FREICHT CHas, SHIPMENT AUTHORIZED BY
JR: . . : . . _ -
7 Material _Cheml C_@] [ raanrication Remarks to Expedi ting:
Analysis )
, CRLDIT y D LOAN
- REPLACEMONT : (O venoon raorcrry 20
'j WIWOIK. D WARRANKYY




LABORATORY CERTIFICATE

ANALYTICAL

Anamet Laboratories, Inc. |

METALLURGICAL

2827 SEVENTH STREET . BERKELEY. CALIFORNIA 94710 . 1415] 841-5771 HIGH TEMPERATURE

APPLIED RESEARCH
PHYSICAL TESTING

February 14, 19&6

LABORATORY NUMBER: 286.8%6 P.0. No. U.S. 515370—MB

Req. No. 64501D
Acct. No. 12-0871
S.C. No. 04126

SUBJECT: Four Metal Coupons for Chemical
Analysis ‘
MAERK: ‘KG11.1 & K911.2; 304L V.M. Forged

Cyl., K922; 204L Xx-Forged Sample,
K923; 1 1/4" Dia. 304L Stamping

- Disc.
DATE SUEBMITTED: February 7, 1586
REPORT TO: Stanford Linear Accelerator Center

2575 Sand BHill Road
Menlo Park, California G4025
Attn: Bob Boshida, EBin 30

CHEMICAL ANALYSIS

Mark: K911.1 kK911.2 K922 k23

Aluminum (A1) 0.006¢ 0.006% 0.009% 0.065%
Carbon (C) 0.069% 0.013% 0.014% 0.025%
Chromium (Cr) 18.9€1 18.90% 18.01% 16.61%
Cobalt (Co) 0.27% 0.268% 0.05% 0.10%
Columbium (Cb) 0.02% 0.02% <0.005% <0.005%
Copper (Cu) 0.34¢% 0.35% c.47¢% 0.16%
Manganese (Mg) 1.21% 1.22% - 1.60% 1.57%
Molybdenum (Mb) 0.49% 0.52% 0.22% 0.24%
Nickel (Ni) 10.65% 16.72% 10.56% 9.02%
Phosphorus: (F) 0.022¢% 0.024¢% 6.022¢% 0.025%
Silicon (Si) 0.41¢% 0.40% G.50% 0.29%
Sulfur (s) <0.002% <0.002% <0.002% 0.016%
Titanium (Ti) <0.005¢% 0.005% C.007% <0.005%
Vanadium (v) 0.12% 0.12% 0.05% 0.05%
Zirconium (Zr) <0.005% <0.005% <G.005% <0.005%
Alloy Type 504L 304L 304L 304L

These tests were performed in accordance with the purchase order.

Respectfully submitted,

ANAME1 LABCRATCRIES, INCCKPORATED
71

By S O e

E. A. Foreman
Manager, Cuality Control



N Sample Date

<

944 VM Qkﬂﬁ‘:ﬁ]{ﬁs CHARACTERIZATION 72 - 7’Xé
&

Account No. OB&OW /f,}«

Phone_  Ext. 2433 Sample No.

Submitted by  Bob Hoshida

Analysis to be performed:

Omo
O Emiss. Spec. O ﬁfa{slyp/
O SEM O Metallograph
O Inclusion O Microporosity
OEDAX O Auger
Ou—Probe O RBS

(D Esca (O other

Results:

Analyst: . - Mount No:

Reported: Date: By

Channel: Phone Memo Other
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~J
~

PACKING LIST

INVOICE
DATE INVOICE NO. :
WORK OKDER NO.
WESW@RM i FORGE & FLANGE CO. D 91268
780 REED STREET 95050 . ?:/-{V?(NE (dgg) 727-17000 DATE SHIPPED DATE WANTED
2}\%1?\03251? é%ﬁ%&zz;m TEthqalf-uféo” - 1/6/56
TN, #94-102298) ELN #62819212 CARRIER 58
6 WEP Trk Dest
u Stanford Lincar Accelerator Center f, game r\
H P.0. Box 4349 ) 2575 3Ssnd Hill Roed CARTONE EWT, SHIPVIA
0 Stanford, CA H4305 P #4enlo Park, CA 94025
’: Attn: Accts Payable T CHEM. & PHYSICAL MARK NO.
R 0 W/FLANGES W/INY.
ZUST. P.0. NO. DATE REC'D REC'D BY SALESMAN PARTIAL )| ResaLe 23
PO US 483959H 7/30/85 mail BF comnere AR |roomne O 1 1 RFQ 3713
ITEM NO. QUANTITY DESCRIPTION HEAT NO. PRICE AMOUNT
3. £X 68 | RINGS jCROSS FORGED & RHAO TO PIN: AlB2 F-304L VAR, 64278
8-7/8" 0.D. + 060 - ,000 WITH INCLUSION
6-3/8" I.D. + .000 - .060 RATING PER
6-5/8" Long + .060 - .0D00 ASTM E45
HETHOD D,
TERMS: Szghiooms OF SHIPMENT
CLAIMS FOR SHORTAGE BE MADE

After 30 days SERVICE CHARGE is computed by o PERIODIC RATE

ANNIIA]L PFRCFNTAGE RATE »f 18%,

]"/1'/9 per month which is

WITHIN 5 DAYS AFTERR

OF GOODS.



Appendix B.5c:

Part Purchase
Specification
Specification

Part Drawing,

Part Purchase Requisition to an Outside Vendor
and Machining Specifications

Requisition (1)
- Machining Lubricants (1)
-~ Machining, Polishing, Deburring (1)

Anode Housing (1)
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STANFORD UNIVERSITY
STANFORD LINEAR ACCELERATOR CENTER

BnNo. | Phone BExt. Gronsp i Codet
;nyARSOﬂ/:SEEBE 30 |3602 CJKLY |0BA
Guuphmw Lo Req'n. Date Dt Requirnd
' 12-02-85 03-061-87
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[ & 9
(]
L3
Ry
rregm
q

-
L
[

' |SEE mOTES
Spoeciic Delvory Poirt oot w o3
KLY/HFG. 2

Does RequisitionXavolve Hazardous

OExpiosives {Jlasers [J]Radicactive Mafl

Mater i“a

- Must Be Checked

O Toxic, Comrosive, or Flammable
Material

Special Handling or
Packaging Flequuemens

Hem(s) Not Avalable in SLAC Stores O]

Complete Description of Materials

Estimated Cost

1 50 ed

PF-700-857-42-R0_ANODE HOUSING (1682)

§
.43

Fal
e

8$376:00— $TT-50000~ [ERh

1) IS1AC wil pva

de all materials. SLAC will also pravide all stress

chemical|clean

Y

— 1ot tracéabl

mprp na ts

- land appljcable

RY¥XE

ing and p]an’ng if applicable. Vendor will provide material heat
y for each ! nart. Parts

elieving,

L nart numhels

material heat Tot number. Vendor will return residuall stock with-i'ﬂ'_

2) Paterial |must

Nuantitiss of

be rough machmed then stress reli
| must _be free from burrs, chips af

Material tetufned for

(ha Y'l’LPdﬂn“L

blus or minus five percent
Vendor will wse n 3

~-700-856-47-R4 and SC~700—066—1194

factured in gt;:lnt

will be accepged

3
3
S)lfarts—will beaman
Vendor wj1l provide a 100%

! L yendop
ithe deliyered
'!nd Iyt hiid]l 4dne

Ayt d o ranopde

E\ral workmanship certificate of

-1:1 *ncwi'inngn; -)-b-J hoet 10 of Lk
T I LA T T T

vﬂ‘{\ ubrdcants and abrasived nar

macM ning and polishi ng.

fie
A S -

{ons

complfiance. In

SER-E3E~a 7

T3t

harts. Parts inspected mﬂ be 1dent1f1ed by tag trac=ab]e to

n
TR Ot hNa

6) Paterial|suppl

pectIo—F sPUT s

-

fed by SLAC will be identified with a mater131 heat 1pt number.

ot s gy o 3 o

PO

‘EETIRECIILeIY )

O 3 I 29P-eoN

number 1% supp]

Eindehad ?an.mbz- wpec b Ao o]

-y

T 3§ Wil

fﬂa—tm‘

Yid}
AT W mubb“ulb L2 =14 ‘J uuuxucx [ KT

ied each part must be labeled with the heat lot numper of ti‘.::

C Ul\-ll

[y

12_1n32n

RITTUJ

. S "Mnn r 4
53%wef 08

4

2% wof 08- 7030—8

PPy |
AL Ld 1L VUTT

acct# 12-0877

GovL. Contract No. if Other Than “515

List Suggested Vendors Below

]

CHAMP (8) 379-6550
B> E () 227-7040

HOLZ (6) 943-9204

Requisiion No,

24284 -E

REQUESTOR (RETURN TO DEPT. AFTER
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Q|2y-L7-298-00L-08

PROPRICTARY DATA OF STANPORD UNIVERSITY AND/OR U. 3. DEFARTMENT OF ENEaCY,
RECIPIEMT SHALL NOT FUBLISH TME WITHIN IMFORMATION wWiTHOUT 3PECIPIC

PERMISSION OF STANPORD UMIVERSITY

REV. DESCRIPTION DRN. .| APP, | DATE

R4 | REVISED € REODRAWN H.5 Ve G | jonfit

The following list of lubricants is approved for use in machining and fabricating components which
will become part of a high vacuum system.

Relton A-9 Cimperial #1011

Tap Hagic Haloform CH-40

Tapmatic 11 Aqua Syn 55 (G-C Lubricants Co.)
Tapmatic #2 ‘ Dip Kool 862

Rapid Tap Trim Sol

Trim Tap : Trim 9106 CS

"Pearl" Kerosene by Chevron Chem. Co. CINDOL 3102

“Tool Saver" by Do All Corp. Penwalt #DP 1131

Cutzol EDM 220-30 Cold Stream Coolant by Johnson Wax Co.

Sunnen !lan-852 Honing 01
Vytron Concentrate
Rust-Lick G-25-J
tlheelmate #203

RD2-195

Dip Kool 868

Dip Kut 819H

Ho Sul #6871

Kool Mist #88

Cimcool 5 Star 40

LL

PREFIX|  BASE  |SUFFIX
ITEM l ] TITLE OR DESCRIPTION QTy.
SCALE: NO. STOCK OR PART NO. ]

UNLESS OTHERWISE SPECIFIED K

UNLESS OTHERWISE SPECIFIE DO NOT SCALE DRAWING NEXT ASSEMBLY:

YOLE ESt K -

e nens s 2037031 (1ANFORD LINEAR ACCELERATOR CENTER SPECIFICATION

FRACTIONS t US OIPARIMINT OF INIIGY v

DEC, .X STANTOID UNIVERSITY STANIORD. CALHIORNIA MA CH/N/NG L Ugﬁ/CANTS
o Treree w cwvonn | 2SS LY S TRON
XX N -~

ANGLES Y AL sures, v/ | oo R“:i-‘/_ A jﬁl ‘0\1\.% . SC"700"8 06'47’R4 B

SH  OF | M/F RY




7567900 -CO.- 00

RECIPIENT SHALL NOT TIBLISH THE WITRIN INFORMATION WITHOUT SPECIFIC

PROPRIETARY DAJA OF SIANMPORO UNIVERIITY ANO/OR U. 3. DIPARTMENT OF ENEAGY.
PERMISSION OF STANPORD UMIVERSITY.

REV. DESCRIPTION DRN.| CHK | APP | DATE
RI | REVIBED é REDRAWN BB [ rTn [fangy
Acceptable techniques and materials for use f{n the machining, deburring, and
polishing of klystron components.
1. Scope I11. Marerials
This specification is required for the finishing of all klystron components a. Flulds - Lubricants
vhich have surfaces communicating with the inside vacuum areas. The speci- Cutting flulds, lubricants, wetting agents, etc. for use in machining
fication is invoked by refercing to the specification number in the drawing or polishing are limited to those expresasly permitted per SLAC Spec.
notes, purchase order requirements, manufacturing notes, or work instructions. §C-700-866-47-R0.
I1. Techniques b.  Abrasives
a. Machining Abrasives for use in polishing klystron components are limited to the
The preferred technique for finishing i{s by machining only, {.e. no following:
abrasive or polishing compounds are to be used unless approved. All M Scotch Brite Type S, Silicon Carbide (Gray Color)
commonly available cutting tools are permitted. Metal removsl other
than by machining, such as grinding, honing, EDM, chem milling, etc. Type A, Aluminum Oxtde (Maroon Color)
are expressly forbidden. Note: Type § is available in ultra
b. Deburring fine (500 grit equiv.) while Type A
Deburring shall be'with file, deburring knife or permitted abrasive. ts available in very fine (240 grit
Deburting by abrasive vibrating or tumbling is permitted only if equiv.).
medium 18 silicon carbide in conjunction with fluids expresaly permitted . WetZii:Z Fabricut Aluminum oxide or silicon carbide
per SLAC Spec. SC-700-866-47-R0. Deburring by any other unspecified (avallable in 600 grit equiv.).
technique ig prohibited.
c. Polishing
If the surface finish requirements cannot be met by machining alone, then
polishing with approved abraasives may be permitted. Care must be taken
to avoid using excessive pressure during polishing so as to preclude
contamination of surfaces by imbedded abrasives. Avoid any burnishing
or excessive heating. Any evidence of imbedded contamination will be
cause for rejection.
\TEM |PREFIX|  BASE  |SUFFIX
SCALE: NO. STOCK OR PART NO. TITLE OR DESGRIPTION QTy.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TOLERANCES: BREAK EDGES 005015
INTERNAL CORNERS 0I5 R MAX
FRACTIONS ¥

DEC. X
XX
XXX

ANGLES £ ALL suaFs. vV

DO NOT SCALE DRAWING NEXT ASSEMBLY:

STANFORD LINEAR ACCELERATOR CENTER SPRECIFICATION
U3 DIPARIMINT OF ENERGY

STARIORD UNIVERSITY STANIORD. CALIFORMIA

KLYETRONS

MACHINING, POLISHING, DEBURRING

oris . BOH

wor COEARSON /:,rpvus
o BBOHL |/ Lo znal BC-7O0-BES 49 R

B

SH  OF {

M/




6L

+002 n0Q0
-000 ~Q02
2.0508 i 1.500¢ 65006
72504

\
—R.IST
BLEND

tois

— - 005 [, MAX,

ben - 2,290 ——|—]

\v'—.'-:‘/l.OOI ]AIBI——I' I

+
!

»000 |
1085 1232
722e 7.998¢ -
t 3254

JOTES:
1. ATREASD RELIEVE AT 932°-1002°C
FOR (0-20 MILJ, WITH FASET COOL
BEFORE FUJAL. MACHNINIG

VN

AL.I_ RADII MUST EE FULLY

& A BLEIICED - 1O FLATS, STESD OR
TOOL MARQKES LERMITTED

S USE OIILY ALAC APPIOVED MAZH'G
q FlLUIDS PER EC-700-8566-47

ODURFACES SLIOWIL WITH I\é/
O FUISIL TO BE POLISHED FER
SC 700 L6649
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REV, DESCRIPTION onN CH'(.IN’P. DATE
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e 5O
.140
//T.002]A
i | . -
}f‘ [ e S -_.._L_|1/|.ocz [aTe]
'1—'_ “—|rsloci jalB _ Jf}’///-/"/—/ e L-‘r
p— =2\

[ P 700-367-22-R1 | ¢

TUBE, 304l FORSED 23

ITEM [FREFIX BASE SUFFIX

NO. STOCK OR PAQT KO.

TITLE OR DESCRIPTION

QTY.

UKLES 0TSTAwIST SPECIFILD
BININSIONS ARE EN INCHED,
TOLTAAXRCLY:

SALAK LOCLY 003~ 018
IMTEANAL SOAXCAS 013 4 MAX
raactions &

[ 145 o
22010
X 005

’ 32
anoLes L V3% atL suarsy v

scaLE: //! DO NOT SCALE DRAWING

NEXT ASSEMBLY. SA. 725 3&7-4/

STANFORD LINEAR ACCELERATOR CENTER
V3 DUPARTMOND Of [NUIGT
STANFOLD UNIYIIQITY TTANIO10, CALITOENIA

PETPNEIANS CATA OF STARIORD LA L&; *y a5 T A w 3 OLPARTULHT ¥
LoIRLT REQir Ea? 33LL NOT PUBLISE “of NI ATCN NI Lrn (33
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Appendix B.5d: Part Inspection and QC Reports

Inspection Report, Anode Housing (2)
Cover Sheet, Lot Inspection Report (1)

Master Inspection Report in Master File (1)
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PART NaME HOW.SING, ANODE

l AssY. 5045

PF-700-8671- H2- RO

REPORT ff OB

REQ #

\LoRT

BATCH/SN #

IPF/SA ff

o

ty,

2% ‘Rej. o

IAccepc >

VENDOR

HoL2: PRtciSion

Insp'd By:

Ht. Lot

St Briowd

Date Page
5-2682 | /9F 2

7

SN_{#f —+

Dimensions ¢

TJol 4oz 903 ] Yow [405  J4ot_ | %7 | 4ot Jwod | wie lun | wez Lwrs oy | s | gie {92 |4e [«

30°% /a®

g8.00+ .ol0

7.250%.005

L.500F . 005

HAND MEA

UR

,Soizlzo

3 12%.0l0

NS £ .010

3,.00%F .0l10

.22 £ .0l0

b3 1. 004z

Obot. 008

B.560F 0%

Al. 002 [A]B

501.010R (3X

.§75 Fud Raviy
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[4}]

PART HAME HousING,ANODE [ASSY. 5045 [pF/SA ) PF-760-867-H2 = RO | prporr 4 0024
BEQ 7 . BATCH/SN {# ) Insp'd By: Ht. Lot Date Page
zof 2.

Qry, [Rej . lAccept VENDOR

SN # » Yp | Jor JHey | wey | yoS [ woe | ez |dow | qoy |qio |y | wie | win | wrf | ays | eie e | i | a9

Dimensionsg ¢

500 % ,005

/7. 002 ]A]

JHO £ .005 [ .=

//l.oozlAl

(0. 5(0F . 0051 ..
). 001 ]-A-

8.750 *.005] .
A7].001 JA[B]

~B-]

155 E 7750

.25+ .010
1.998 %:89%

AA].002Z AR

1.500 *:%2% 1
Al ool JAIB] v /oot
.22 E 010

1.394 *. 0058

// 1. 002 A]

8. 7150%.005

A7 .00l [A]B H ] —]




sEOP#| | (82 PART #| DF-T))()-B69~-42. R.O

EQ.#) 242 84-C | pEsSCRPT.| AooDe ¥O0US LK

po #| L1 9328S HI LT #] DA MR I I=D KA, KIS6

vENDOR | Noz PRar QI PL-#| sau/s- ¢

RECEIVING.- g.c. QTY DATE
DATE QTyY LoC DATZE BY ACC | REJ | RTV | RTUY

5450 28 |FLeor] sees? béi 2% =

A

Pl LI N ] e

(1) REMARKS

(23} REMARKS

(3) REMARKS

(4) REMARKS

‘0L

24

¥z OV
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4 .
ENGR. : ﬁ'fsz/f»n/ PARI. W/%arwf/ vsele PRT NO.: ). §6.7- 52
SPECIAL INSTRUCTIONSZ ‘ !:'-'aaz,e’@.,;-’ 3| SPECIAL GAUGING METHODS: ‘
See .EnC]OSEd Q.C. Blueprint. 1) Check all ’-/finish surfaces 100% vigual.
. RED: Level "A", 100% Inspection. Per note £2.
YELLOW: Level “B", 10% Inspection plus 100% when any Z) Check finish visually on all grooves.
discrepancies are found.
GREEN: Level "C", Visual plus 1% Inspection.
Asterisk indicates ‘discrepahcies must be disposi- FACSIMILE GALE FoR 1S, .SOR, \5° . IcoR
tioned by full MRB. i.e. Project Engineer, AND 2.290 IN BoX oN 'T‘OOl—Sh
__m ﬁZ?d‘éitl?Qp'éiTi?ﬁﬁédaES T s naveror o0 | BOHEEREI LY ZUSTOGEIVRET QC"AMPLFXTQ];&W
E310N G v ree e BPROFLEIGAMEERSE
M:LSTEK*‘"INSW EERTH LA IF Quesrzooﬂsce
- ad olwipe Frnrmom G5 s
o VENDOR £l seriaL REQ. | MeAT |cuass oF oerect | 15P- | inse. | mwser. D
TV 81 no. . | T wo. |oLoT % RESTT L T, " REMARKS
8 NO. A le | ¢
LA\ sttt Lo U ptan| [T\ 18 | S (082 el 2 oo 727 | Ak
2 CHamp 17-2¢ | /6 |5893¢ |r-235 | solossz (v 2r, 5
LY it 22:36 Y0 |<ziscleurs 101 oz | 774 e b
i lo-enf %nmo Z7-985\ 9 \seyteii-an— gV oot | F%0 70 Zver i -2l
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Appendix B.5e: Tube Manufacturing Reports

Bake Section Report (1)

Collector Section Report (1)

Klystron Autopsy Inspection (1)
Window Bake and Inspection Sheets (4)
Gun Section Report (1)

Cavity Section Report (1)

85



BAKE SECTION N
TUBE-NO 5045-_2{9.
=

TUBE-TYPE: XD S CATHODE-NO: < P——‘s 29 -5C_
BAKE-STN-NO : = DATE-ON: |/ ;S 80
AUTO-SCHL: 5O Y S MANUAL - SCHL :

AUTO-REY : D= MANUAL - DATE : / /

SPECIAL COMMENTS :

DATE TIME
o1, vent-stn |t 7 & Bt D
02. YESSEL-RGH | [{ 7+ D 7 |12 20
03. ACH-BakE-1| 11 7 Lo/ oY 0
04. FIN-BAKE-1| (L 7 U] 1 0% 40
os. start-coot |1 1121 {18 :) E |
06. LEAK-CHK [ 11 7 (37 teax? ves 2 Qu)

4 CMTS
07. HOT-SHOT MIN: /)

AMPS : &/ .

08 STRT-EMM | /) /)3 7 09:4% EXT-PROC-22Z hrse £ 7 A
09. FIN-EMM )} 7 1F 1 |o&: ol 76 mae [/ vots
10. FIN-APP APP-PUMP-CURRENT: + S yA
" PINCH-OFF
12. Remove |1/ “//ﬁz / DELIVERY TO: - 7 G-F
13. DELIVER e /‘]'/ . CERAMIC RES‘;% e f a
ey o ong o =%
ol e
HRS-BAKE-2 —> 34 BAKE-DISP wm> [P O

(05-04) = .
PROCESS-COMM-

‘—)

. . ‘ N
Ga2y 46wl\«¥5\ m}f:c»ﬁ "AAap
\% 7 7

¢

PROCESS-COMM-2==>

EXPER-NO =>

(Please separate numbers with commas)




"pmm»nmmmmmmwm»m»»»m»mmn»m»»mm

COLLECTOR SECTION
4 TUBE ~NO 5045- 3472

o«¢c««t«m«m«««««m«m«&m««««««(«««««««««mc«u«««(««(«m«(«&\

Mote : For each item, don't write the value if it is the same as the value given here.

SEGMENT | BASE DIAMETER ALPHA LENGTH
1.500 45 . 1.381
1
3.030 0o 3200
) .
3.030 ) , 2.200
3 ' :
2.030 ) , 3.600
4 , :
3.030 04 3.125
S .
2633 06 ' 3125
6 _ _
1996 15 1.875
5
. 1010 15 1527
8

COLL-COMMENTS

S A S A R R R T R A A A R T R R R R R TR R PR

OO B AR RO ORI

ASSEMBLY
READY-DATE /0 /2% / Sz WELD-DATE 76 [1a 495 by (lssee

. [Kinitials)
SPECIAL-CHAR :

EXPER-NO :

(Please separate numbers with commas)
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Tube /(/0- 34%a. .. . : T
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SC4S WINDAW

"'""""“*""'”‘é"i’ﬁi”"" Uoate Ring Testoed \ "\—“&_gg _____

W Qindow K *
P N P AL L R S o ()Ql

Fail ¢ )
mic maL'l:HquQES R R g T T P AP ST g
:Lv * approvad use  rejacted  date  inipzial »

PERA 251 NS ¢ et A -

B3 ?5"‘.'*S‘.’.’***1‘.-3‘?’:*‘2*‘5**ﬁ*ﬂ***ﬂ*ﬁ*k*i**k*#ﬁ' Yo ar AT 4

({1
—— &5
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a2rcing (yes) ‘@::'50”@ DagK SFES IN CER pm e
apubs Cres) ooy~ LOCKS OK

Bottom sicde: REMOVEDS sSvRFACE PART\CLES

edse arcinag Aves) ? ME DARK. SPOTS (N CERAMIC

TP~ guE simpl P MARK TOP S\DE. (S'g¥
defectin)  Bgv- MO DEFECS

discolora

;lt;n(s} . DIOLOR KYIeN OF CERAMIC DUE
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t
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< WINDOW SECTION R
4 TUBE-NO SCASE=34 T,

',

St i

~

plesse circle: LEFT A RIGHT AWINQQOW ISSUE-DATE : O / Q& 7 B

WINDOW -NO =>_alltl CERAMIC-MAT = =>

SLEEVE-MAT => Cu METALLIZING =>A[1 02
CERAMIC-EDGE =>__ Beveled / CSTreignt >

COAT-DATE =>_A-QN\-%(»  COoAT-TYPE => Tl
COAT-METHOO  =>D.C. apgtt TIME/SIDE => (5 (min 52D
COAT-PRESS =>%0.0 MTorr COAT-VOLTAGE =>Q.8 Kv
Citop-FrONT  =>___ Y Hz F-TOP-REAR  =>_ \3Q¥ Hz
F-BOTTOM-FRONT =>____ 2 Hz  F-BOTTOM-REAR =>__ 150 Hz
GAS-MIX == HOw of Nz ! O sorpg

RING-TEST-DATE =>___ 10 7/ 171/ s

CENTER TEMP,UNCOOLED,6 S UOMWIS 2 KW = 5 oC
CENTER TEMP UNCOOLED 615 60MW MKW = b oC
SLEEVE TEMP,UNCOOLEDY3 7KW => 55.% oC
SLEEVE TEMP UNCOOLEDGEEKYY = NN oC
RING OBSERVAT IONS => RRIGHT GREEN._Glawa v (SHORr Te<t)
POST TEST OBSERVATIONS =

RECOAT-DATE = RECOAT-TIME  =>_ (min sec)
RECOAT-CURRENT = RECOAT-RESULTS =

WINDQW-COMMENTS =>bhe Baken (007C  For Al hes

EXOER-NO =>

(Please separate numbers with commas)
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P w N Nx P A NN o n W

# Windowe # zh\a#i

[ T Ao Rk S B Rl

ceramic mat’l:H-qA5
sleeve mat’l :C\OQ
sleeve # s {0\

5045 WIMDCW
__EIMAL INSPECTIOM SEEET
Dote REing Testoed __J_O_:\_&_:_%b__

*ft*"ék‘(ﬂffi—*ﬁ***‘hﬂfé*‘rﬁ-*ﬁ*********#**ﬁf-‘ﬂ*"%-

P R O
* aczperoved use rejacted date inicial »#

= ¢ XD ) {eTR:>ER NN

i
FEE AN RN R RSB RN A R RN N A NN B ke

Microscoos_cexamination or braze area
Tos sids: REMOVED SUREACE PARTICLES.
edge a2rcing (yvas) 8 OME OARK SPoTs IN CERAMIC
src spota (res) ool LocK S Go0o D
Eottom side: RemoVED SURFACE  PRETICLES
edge arciny  (ves) ' COuPLE OF BURN SARTS Remov
ara spobs (yeu) SOME DARR SEETS 1A
Ceramic
' , Lo ks Coob
vimual_szsaionbiso oI bobh suriaces

di

T0D~ COUPLE OF DARK. SHAED PREAS ) Look s 0k uvDER
MicroSCcope

ECT- ONE DARK SHADED AREA, LGS ok U A DER.
MicRoscopc -

Loration(s)y : DCOWRATION OF CERAMIC
ouE O WATING

DpR%
SHEXO

P
To e

Botrom
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&7 WiNDOW SECTION
% TUSE-NO 5045-349p

please c,-rczezﬂzF}) RIGHT WINDOW Issue-DATE: 10/ 3% /%\0
WINDOW -NO => A\aN CERAMIC-MAT =>AL-495
SLEEVE-MAT =>_Cu METALLIZING =>NiOz
CERAMIC-EDGE =>__Beveled / Gﬁ%ﬁb

COAT-DATE => 10:2-%l  coaT-TveE =>—T;N
COAT-METHOD  =>D.¢ Soutt TIME/SIDE => (, A (mindZed
COAT-PRESS  =>H0.0 S_Tcgr‘ 'COAT-VOLTAGE =>Q.8 KV
F-TOP-FRONT => % Hz F-TOP-REAR => |59 Hz
F-BOTTOM-FRONT =>___ [0 1 Hz F-BOTTOM-REAR =>____ 119 Hz
GAS-MIX => Yo of Nz / (D= oF Ap
RING-TEST-DATE =>__\b 7/ & /7 o

LOSSES COCLED,6uS, 100MW, 108K Y =) 1o. (O Watts
CENTER TEMP,COOLED,61S, 100MW, 108KW = 54 | o
CENTER TEMP ,UNCGOLED,61S,SOMW,S4KW => 54 oC
CENTER TEMP,UNCCCLED 61S,25Mw,27KW => 4o oC
SLEEVE TEMP,UNCOGLED 54KW => 5& .2 oC
SLEEVE TEMP. UNCOOLED,27KW =) Yo (D oC
RING OBSERVATIONS =>MED RBLWOE Ences TRy (lone TEST§
POST TEST OBSERVATIONS =2 ]
RECOAT-DATE = RECOAT-TIME = (min-sec)
RECOAT-CURRENT = RECOAT-RESULTS =

WINDOW-COMMENTS => Pre Paken (0O0°C For ZY hes

EAPER-NO =>

(Please separate numbers with commas)
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XS

GUN SECTION

TUBE-NO 5045- -9 HQq

INMIVNNNRNNN RIININ FIDVRRNANIINNIDINNRIHNINNRRINN, .

I NOTE : Example of & value for Pressure 3.2E-8 (where 32E-8=3.2x1078)

CATHDDE NO L SF fﬂ? 54
L2 2 CATH-USED- lN —> N e
'_,’;_CATHODE “TYPE =5 § Can clcfc_
. CATH-AN- SPAC'—#, {87/ -
%/o/ 2y / yé
L 082 7 R

'FIN-PRESS- HOT
FIN-PRESS-COLD A;ﬂ /3 7
.é'_-VAC “FIRES S A > 49 b/
*f(:ONCENTR ' i B > A

':PARAL EL f

3

j"GUN COMMENTSA '

clsns e led e s (@ o
R IEETT I TR o m b AT Ra A ON / OFE

7 e | ON 7 (OFF

GUN AUTOPSY S

FE-COMMENTS=>
 CATH- COMMENTS—>
AUTO- CONCENTR——> o
AUTO- PARALLEL——>;
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S MHz
RECHECK

se separats nurnbers by commas)
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Appendix B.5f: Tube Assembly Reports

Klystron Final Assembly Procedure (4)

Anode Housing Assembly Sheets (2)
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1.

KLYSTRON FINAL ASSEMBLY PROCEDURE.

Uyeda/Sirois  Jan.85

Tube Serial No. 3./7/~£Q _ Dato Assombled _;/Q’é 5"59’6

Check sub-assemblies for serial numbers:

a. Inpﬁt. g—___CZ?——&:-/_—,.. e. Recombluner zgé’éj

b. Gain

c. Qutput

/%6
/97

d. Splivter S/ 5

f. Collector Q_—: /7’5

[~ d

Dimensions (ipdicate name ol persca doing the vork)

2. Gap btia. 23 2
. -Gap btwvn. Ba &
. Dim. 2.135* on
d. Dim. 2.122" on
e. Diz. 2.125% on

f. Dim. 2.122" ot

25

bt

23

1530

Install H,70 jackats on Gain

Clean stacking mandrel with

Clean csramic ring and place on mandrel

Stack Sub-Assemblies on pandrel, Check for

foreign objects, scratches, etc:

Reading Eneravine

- Anode - ) :M—__g//
o SAE 327 S . L

drift tubes . &&957

SWim THICK vt

drizt tubes :"0,,2/
arits vabe o2/ 3D
drifs tude ZI2C
drizc tuve o0 3O
drire tabe O /RO

Sub-Assambly

acetone and ether

b \
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: page 2

©00000000000600000000000000000000000000000000000000000000000000000000000000C0000

Note: 1. 2 peocple neoded, to gulde pieces.
2. All hellarc eyelets to be cleaned

vith ether before assembling.
B. Input section
b. Gain Section (Orlent correctly to Input)

c. Output Section (Orient correscily to Gain)

NI P

d. Bolt the 3 secti~us together

7. Lift Assezbly with nylon sling and placs on

"cold test'" carc (2 people reguired)

8. Bolt on 2 dumzy windows z2rnd the recozbiner sectlon

(3 bolts/flange snug fit - not torgued)

9. Irzpsport to Cold Test Arsa

10. Have Tube Englneer 1ndicate disposition of tube
with his signature

Accept Reject __

11, .Lift Assembly from cold test cart with nylon

sling and place on a tube stand (2 people reqﬁired)

i

12. Blow off flanges with Iiltcredl{z and remove

dumny windous ‘éz
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pzge 3
44040400 O0FC0000000000000660000000000000000000006000000000000000000000000000600
13.. Install permancnt windows:

x. . Racord serial no. or nos. O?{ /7 02/02/

b. Blov off fIsxces of window(s) vith N?

c. Blov off Recombimer flanges with N3

d. Bolt vindov(s) in placa:
1. Instzll 1 studsvwindov

2. Torque nuts to 17 I{1/lbs wvsing « 180°

crlss—-cross pattern

3. Use WG alignment tool 1or single windows

b. Blank off WG flzange

14. Ingtall Collector =nd veld Vielder: g'

15. Inxtall Collector Hy0 Jacket }%_
J\‘ - -
x. Add the Lifting Fixturs A z;glé;ﬂ;,w
16. Lift Asgermbly from tubs cart vith nylom sling gé::;f~
17. .Ysld holiarc seyelets
z. . Gain to Cutput Welder: p 7 .

| Vi
b. Gain to Ipput Welder: 5
18. ¥3ld icn pump flange . . Welder:

38, ¥Wel4 blenk-off disc on tnput Welder:
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page 4
0000000 OO000CO00000DO000VV00CH000000000VOVCV000000VV0V00VV00000000000COOD00000G0
20. 1Install Gun Assembly:

a. Visual check of drift tube for Icreign

objects, etc.

b. Clean znode pose with ether

c. Blov off Focus Electrode vith Ziltered NZ Z;LEi&i:;-‘ir',ﬁL(‘

d. Orient Gun Asseably with Inputz .ﬁﬁgfzz:;_.fé-zgé~
e. tYtach vith 4 studs %&Z //,é_
f. Weld eyslets Welder

21. Atzach 8 liter iom pucp. Orient properly to

leave room for its magnet gég 2

22. Leak check with He Leak Detector

a, Output side of windov(s) Naze:

b. Tube side of vindowv(s) Nenme: .
. ;_Zj S
23. Weld H,0 Jackets on Gain Section Weldex: 5 %é%f{
/ﬁ—zg A

24. Place tube back on a2 tube stand

25. Complets *Blue Shest® with Travol Folder \%j
26. Turn Tube =pd Travel Folder over to Bake Shop personnel <z::j§§§;____

Received
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SERIAL NO.

ANODE HOUSING

H- 21

UGed Arodt Didey.

£ ITEM

NO.

SERIAL NO.

PUMPOUT RING

PF-700-860-60

HELIARC RING (short)

PF-700-861-12

4/A
/

HELIARC RING (long)

PF-700-861-13

(?L

ANODE HOUSING PF-700-861-42 # 42 b
ANODE HOUSING RING PF-700-867-43 Sh- (l6-4
- 178 b . s
SERIAL NO. /Q H ! 78 [ H ¥
ITEM NO. SERTAL NO.
PUMPOUT RING PF-700-860-50 @j/ A
T
HELIARC RING (shorc) PF-700-861-12 A
~ HELIARC_RING (long) PF-700-851-13 7?L
ANODE HCUSING PF-700-861-42 SN -3]0

NODE HOUSING RING

PF-700-867-43

|

—
Fn
SERIAL NO.

P -3k

sSh-36e ﬁ/?\(r/?é

RQUJEﬂka&- Frow o 23ﬂ( /

ITEM

NO.

SERIAL NO.

PUMPOUT RING

PF-700-860-60

AR

PF-700-861-12

A”C;:—

HELIARC RING (short)
—

HELIARC RING (lene)

PF-700-861-13 -

&

ANODE HOUSING

PF-700-861-42

.:3}(.7 aLs

ANODE HUUSING RING

PF-700~-867-43

SA-28Fa-SN-24H4

SERIAL NO. . -

CAH- RV e

ITEM

NO.

SERIAL NO.

PUMPOUT RING

PF-700-860-60

# /63

PF-700-861-12

=2 G-

LIARC RING (short)

HELIARC RING (long) PF-700-861-13 i
ANODE HOUSING PF-700-861-42 P ;3\\
ANCDE HOUSING RING PF-700-367-43

100
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EXPERIMENT # OR6F 0y

ASSEMBLY SERIAL NO.
BASE B - 0/ -
CATHODE ASSY. S A- 395 | 7. 7 x //‘,/‘?f_‘g;
PELLET SP-4HY\g~-s</ E.C.
H.V. SEAL LT~ 56 %/Vuc/eafr@@ .
ANODE HOUSING FL B sk
: (@) . .-
INPUT ] 94
GAIN | 187 o
OUTPUT CAVITY WAVEGUIDE R O A
OUTPUT SPLITTER SV-4p,
WINDOW (LEFT) 2O 934.%”4/_‘/2,&7
WINDOW (RIGHT) L/ R L
OUTPUT RECOMBINER ,Q-V’77
ION PUMP H/A €099
COLLECTOR -1 7 2
TUBE NOo. 5 ¥ % a_
Jo— 2 & 56
ASSEMBLY SERIAL NO.
A— 44 )
CATHODE ASSY. S’/}, 316
PELLET S P~ 3FR7-5 <
H.V. SEAL ’ ) Z - 139 han Nuc(eafmr\,b

ANODE HOUSING

AHSL

INPUT Lo/
GAIN ,

OQUTPUT CAVITY WAVEGUIDE ;G 7

OUTPUT SPLITTER sSv- %9

' WINDOW (LEFT) Yo V7Y
WINDOW (RIGHT) U RY
OUTPUT RECOMBINER EL~99

ION PUMP o /7[/4 60;’5
COLLECTOR C / YA
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Appendix B.5g: Tube Bake Processing Reports

Klystron Processing Check List (4)
Processing Schedule Authorization (1)
Klystron Bake Processing Log (4)
Process Graphs (5)

Tube Process Report - Station Log (1)
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KLYSTRON PROCESSING CHECX LISTY
Revision 5/8/86 —- "BAKE LIST"

S/N & REWORK LEVEL =YY, STATION$ 5

TUBE TYPE

Eiia

AR
| ‘\?‘c{?

3
K
)

S

i

~
\
)

)
¥

S04 S DATE 4&5_&2

Station Preparation

Check station status and maintenance list

Ion guage spare filament available for tube & vessel
Cooling air and heat tape switches properly set ‘
Station vented and logged

Tube Preparation

Borescope Inspected

Input connector removed.

All tape and foreign matter removed

O'rings removed

Appendage pump orientation and bolt clearance okay
Appendage pump heat shield .installed and ground spring
removed :

Folder received from tube shop

Proper collector water jacket

Visual inspection

Tube Installation

Let-up fixture purged with nitrogen

‘Tube vented. Handle CAREFULLY

Pinch-off flange and station flange visually inspected
Tube valved-in and logged

Filament continuity normal (¥ @& ¥

All thermocouples working

Waveguide blown out using high pressure N2

Tube body not visually shorted to ground

Bellows restraint adjusted and plate installed

All thermocouples not shorted by visual inspection
Heat shields on gun, input, and appendage pump
Earthgquake restraints installed

Window pump started or leak rate < = 1lmT per second
All foreign matter cleared and base plate blown off
Wipe down O'ring

Window manifold number /L/

Second person visually check
103



T T e e e e e e

Vessel Installation

Vessel oven power cord connected (fan on Sta $5)
Groundstrap on vessel

Water lines connected

. Bake status switch correct

Interlocks complete; except = K‘

r<oe—, Vessel roughing and logged
=3 Schedule authorization obtained
Iy Paperwork initiated, folder obtained, schedule

authorization posted, summary sheet and graph
labeled

Log tube on calendar

Set-up fan on ion pump

Enter tube on computer and in logbook

Vessel vealved-in, interlocks complete and computer
normal

o

\S‘J

Before Leak Check

B4 Computer prompt "LEAK", or all TC's < = 150C
=y Vessel gate valve and bypass valve shut

=t o RGA tuned to helium

e Helium purged

f%é Readings logged

Leak Check

A4 Vent vessel

=z Log tube leak check status

A Log O/P waveguide leak status. Subsequent leak check
/ needed? Yes X No

A7 Wait until TC#3 < = 100 degree C

-Remove vessel _
Vent window manifold

LD Log through window leak status
L2 Appendage pumps started

eF Heat shields removed

V e 374 Start filament pre-stabilization

y Waveguide cover installed
Z’é_ Retorqued bolts .and -log
Before Emission

igifé Hot shot complete, and fil back to operating condition
WA

Record appendage pump current, then disconnect

Hook up high voltage equipment, and check visually for
shorted tube body
. 104



[SZ 2 Set up safety equipment. Clear ladder and
7 bystanders.

End Emission

ég%ég Pressure & emission current OK or notify supervisor
High voltage off (Fil. on)

" Appendage ion pump on (Fil. on)

W Log final readings with filament on

N2V

Filament off. Tube cooling for pinch

Before Pinéh-off

Bellows support properly adjusted
S Rubber grommet in place
Al Pinch-off tool properly centered and leveled
Pump-out tubing oiled
Second person checks set-up
Log pressure before pinch-off. Must be normal

After Pinch-off

Z;’ —
£AEL
_115
-7
- Log after pinch-off pressure
_Qf§7;;) Conclude computer processing and sign out logbook
p Leak check pinch-~off '
Epoxy
Pinch—-off cup installed :
Input installed and covered
Evaluate need for sandblasting. Sandblasted?
Yes % No

é” Gun .ceramic resistance check

6 g
Q.5 x 10 X (O X [O = 4Swo  ohnms
meter megohms switch volt meter
reading multiplier multiplier

6
Notify supervisor if resistance < 1 x 10 ohm.
Water jacket leak checked
O/P waveguide ledk checked if required. Checked?

, Yes No
NN O/P blown out using high pressure N2 and properly
sealed.
g&é9 Plastic bag over gun

Log tube off calendar
Final visual inspection by Mike or Chuck
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Delivery

gﬁiéié Tube delivered jﬁ(?eSt cege,; noted on blackboard;

Person notified;x
Tube delivered to Mechanical; Person notified-

g Appendage pump started and logged -
Paperwork complete; tube folder, processing folder

etc.

106



PROCESSING SCHEDULE AUTHORIZATION BAk%PfZF’L

STATION Moz =, PATE ONi )| / ) / g

Tupe TYPE: LAY S s 4G o

SPECIAL FEATURES °

CATHCoDE S/80:

S P—324-5s¢C

SCHEDULE - | Rev. NO:© &3

' Auromarep[N mManuar (]

PENEE N

= ;
Hl¢ H BArE TEMPERATURE : 5DC FILAMENT * 20. A

: ) F R BT NP —
L ow BAKE TeMFERATURE | ".IJ(_'bC" (—-,LAME,\JT:J‘!_/‘\

APPEIWVEL BY DATE _
el 2 ; |
s ,éﬁi( D\;:z:‘ﬁj : P -5-9lo

prL
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80T

i
1

S L A KLYSTRON BAKE STATION® =
nlafal s PROCESSING LOG ~ TUBE¥ _34%q DATE _1-S-5&
TIME FILAMENT | STATION | WINDOW TEMPERATURE °C EMI__SSION T TUBE VESSEL {INITS|{COMMENTS
JON PUMP | ION CURRENT H.V. "CURRENT |TAPES| PRESSURE| PRESSURE :
CURRENT [ APPENDAGE TRIAC | TRIAC | 'A*
AMPS |VOLTS ION CURRENT] TC1{TC2 |TC3 AVG. SET CURRENT/| AIR

11,00 St brdn) | ulete f L g2 801
15O L 75 mA Tube | 1d R 1A) 6.8 F B
12073 LG MA Ilr.:y Al
.20 Y veleslo. [Rakcahidsa o )
1300 Amhk DIP_ Valded VA 598 10> Al
mog lne | F | zsmi | 2 mA 4 ¢ % lzos |2

o0l ahsl oma | 4.7 me » Lo"> |4.5=°|A2
78 |09 |2t | /a3 luhe| fomn- Jeo |75 175 ¢ 122 |- |20-7 |eow |y | SFTST

ot | Lor |10k alilo gelivitlin. | (P2 KorAtier) Soi) 7
Y g (2.4} Afar | 38 par 2 R0 230 30 147 | T |30-¢ |Za—> 1V
ot Vst ] Lidland | losamAd | ssslea|stsl | 24 | ¥.] T 16> 2.5 |sB
Wy lon 075157 A | 4.2 ma 315555 IS7< f1 199 e e he s s
505 120.0 12 422 | 13 pep |SEOISSTSYE) 29 3.7 1T 12.8°% ¢v3°% |85
1020 1249 LzLoliad m| 1 ImpA- |SSOSSSEYO 27 |7.¢ |7 l3-e |32 2185
00 194 CLEE | Boma | qua_|5oST855d0 |20 | 2.0 [T 1[0 % Jou == 1
0255 1222 )2 |udama | Grom |36T|575]560 30 B.oo + ks 7 |5 ~&lrs
an | 748 128 L3 Zoah | 6 aan [asprolseol 1o 1. B (TN i 121
)55 1za 9 i3 1 7 2m4 | 27 SYSIESSBS 2 177 1 {7z He ™+ (68
1639 | 2949)[3.0| pSorA] 25 m A IO FITSC 1g | Sv3 — |72 1 597 |Cy
26s 120 12,9 | L Lomp| 170 pr_ Plolsccssc] |35 170 |1 113 T 337 |VN
000 |aa |1l | Al A /R0 O {50 M0 27 7.0 T |07 247 Ab)
10O\ DO 3 | T | SSua  [BOISESI55D ~7 1 7.9 | T1 78 -"8l20-1 =Tl
1560 129.91/3./ |- Ima_| _§0rca [560|BSIS5C S 75 |1 lng- 8la.g — 7 3T
1700 29903 | E8mal VS ia  SE0SBOIESO0 57 [ 75 [T |75-% o5~ | ROl
[800 |29 13.0| ,65min| “70.nalsBOl5S S50 | 7g |7y~ Flen =1 o
19001 209151 | .63rn | 690 60|65 1550 o | 131 T 7-& 127 110t
200012091 B 6ma | T6ua |S0/%5IFD | LA Tlen®lae BT




60T

S L A KLYSTRON BAKE STATION® 3 :
sl_allars PROCESSING LOG TUBE® 34N DATE . _1|-%- %%
TIME FILAMENT | STATION | WINOOW TEMPERATURE °C EMISSION 'T* TUBE VESSEL JINITS|COMMENTS
ION PUMP | ION CURRENT |_H.V. "| CURRENT|TAPES| PRESSURE| PRESSURE
CURRENT | APPENDACGE TRIAC TRIAC ‘A’
AMPS (VOLTS ION CURRENT! TCY|TC2 |TC3 AVG.| SET CURRENT/| AIR
2001299115 | ,58ma £0pa  \BO|BS|SSC 2L M T 143 8les-T]8
220cl2aal13. 1] 1 S5ma|  /EZua |560) %S5 U e | T 603812578
220|240 [’ |- SBwnl  gsun SEEERED 27 1 71 1T leQ8las 71t
toco 1246 03 [ omel  SAUA. |selsesED 27 | 7J |1 | =.80]257 |cC
Ao 1294 D2 )] - soma | DA - [CsEslERD 27| 72 117 |s3-8lz47 JLc.
Oz 1299 N2, b ATmn | gpus  [5DEBSIED 271 7 T |s=3237 [c,
PG 170) [-aGen | AT [DISE5BS 27 |73 T |bd & ]2277 <
~D e 13y |45 v | A8'Mp  [S601508 [s80 27 | 24 T »p27el2n7 LS
orolz@a 13, 1 Asmpl 43ma 8D ses 350 27 | 0 [ A lsace g7’ [Le
2500 |2n. 03y )| -4Sma] 40 up. | TQmDEFED 2. |70\ T 5@ |2,/ -7 |LL
oo 1219131 |e 43mvm | dOWta . |s60lE8 560 27 | =i +— [de-8l2-7 [(a.
1506 1298 [ 13.0]_Intet] e | stolsBS| T 2l e Tl4y-8l 207 R
1630120 U3 | Yma | “3Euea $EOISESI550 20 VA T 4T e 2T AT
7ol 2aal /20| [ 25wal  3Y7:a  lsbolse5ls 271 76 | T1es-S12,1-7T1&T
1st0| 2,91 /3,0]_ 32.maa Soua |s5cl5t0 1540 2l 68 [ l2.%x- % 1e-7 | At
1500 ZL [ Ii.\ 1 32 va SO,U«CL %)20 5 @ i 1T 5'%_ % /lg—‘r] (\))TN
207 2991120 | 32wz | Duca \F5E Y 22 | Gl Tl 18- BT
ol 7.3 01 awa | RDue |55a %ol 54 29 | .l 37-%| g1 )
o 122817201 2wa | 2040 E0l%0|5U0) ~<l 20 1T 1378 49-7 BT
2200 12001131 | -3ma | 259ur S0 %0 |54 0| 672 | v(3586| 187 e
oo\ 298 | 130 |zeva | 270w, 15D |Solsdo 220 73 | T 13478 [47-7 |L&
000 (200 131 |.720p | 25 un 5501560540 22 76 | |48 Tl L&
0200 |G 210 [ 28mn 127 p  |5Sukeblsdo 25| 20. | v |a3® V777 |l
DD |200- 11811 |,26mb |25 up 5D Isth|s0 25| 6.7 |y 200 W77 W
oA |20l 3 12280 | 2 s [FEOIE0|540 = | L0 | T B2 B 167 (Lc
0600 UG 12 |-25mA- | Z5pA.  rebisto 5AD 75| 61 |7 1307@ 1he7? e
260 (300 [ {25 ma | 25 A [BSOI5S5 540 27| 72 |1 1208 | le? |lu
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S .4 KLYSTRON BAKE STATION®*____ 2
alaaln pPROCESSING LOG  TUBE® _ 24 A DATE _)-(0-8%
TIME FILAMENT | STATION | WINDOW TEMPERATURE °C EMISSION T TUBE VESSEL |INITS|COMMENTS
ION PUMP | ION CURRENT H.V. | CURRENT|TAPES| PRESSURE| PRESSURE
CURRENT | APPENDAGE TRIAC TRIAC ‘A

AMPS [VOLTS ION CURRENT| TC1|TC2 [TC3 |aVG.| SET CURRENT] AIR
Cesol2q | 12O ZSUA- |23 MA  |850 |80 | S0 27 |7z |7 |2O78 |l677 |
159 120 1121 Zz&mal 29 s 15551560Is05| 12> | 2.4 | T |34°% |19 |&>
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KLYSTRON BAKE

STATION®__ 33

= PROCESSING LOG 24 e DATE _\1-\3-&o
TIME FILAMENT | STATION § WINDOW TEMPERATURE *C EMISSION ‘T TUBE VESSEL |INITSjCOMMENTS

ION PUMP | ION CURRENT H.V. | CURRENT|TAPES| PRESSURE| PRESSURE

CURRENT | APPENDAGE TRIAC TRIAC ‘A

VOLTS ION CURRENT SET CURRENT{ AIR
N5 b3 VA5 A0 A LN [ F6ma 9.4 A
e lo, 2|4 Fpse IKV_[ISmA 08 R
/195 lo. |4 bk | KV {FYmMa Lo ¥ Pl |7 27 4
m oot cRowsmd la Liovmel\ NGussy e lprxlectuee

(260 1754 S0, 4 A LKV TS5 ma L%« AL
e ERI{TA LY 57 2ot 12
o 171|127 o |y |97 mh 1.9- % 2P
(20 123+ 8 A | kv |39 mal 1197 o
[702 12.2 | 92 ariyenl /. 9-8 o
1282 (B 754 Jre | 9229 /6 -E 7"
0735, 17-6 126 1 ~— = 17 g ¥ lue 77 175
o P X Ky | 71 M4 15" % 2> 35 4
0" AN ITiEE //-& 2B '
S0 lo, ] | 3Bk R EEY 2.0 7 AR | kv _off
VOE,. IS e — | 7.5~ &/t ‘
IS |35.0]/6 -2z epmd | 6 ant 7.2 24 off
818 | —F— [1Tont| .2 ana 2.3-9 Rfe ,
104D {——t— | 1at | Bt 1.9-4 20 |Robro Puscht
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Tube 5045 Serial 0348A on Station 3 05-NOV-806

Filament Amps

0 50 100 150 200
Hours AFter Start Bake
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Tube 5045 Seri1al 0349A on Station 3 05-NOV-80

600

400

200

Tel,Tc2,Tc3 Degrees C

0 50 100 190 200
Hours AfFter Start Bake
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Tube 5045 Serial 0348A on Station 3 05-NOV-86

Average Temperature

600

400

200

50 100 150 200
Hours After Start Bake
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Tube 5045 Serial 0340A on Station 3 05-NOV-86

Oven Power Half Cycles

] i I ! l r ! | I -1 I I l
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T

-—

0 50 100 150
Hours After Start Bake
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Tube 5045 Serial 0349A on Station 3 05-NOV-36

Tube Pressure (Torr)

1077

1079

T llllll

T

|

| llllll|

|

llllllLl

50 100 150

Hours After Start Bake
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Tube Process Report
1 STATION LOG OD: [300,303]50450349A.KDL CREATED AT 13:16:29 05-NOV-86 BY PROCE

Temperature Tube Pressure Fllament
_Step Step Start Tlme Step Finish Time  Min Max Min Max Min Ma>

4 17:48 05-NOV-1986 09:49 07-NOV-1986 566.2 566.2 3.1E-07 3.1E-07 29.7 29.7
7 09:49 07-NOV-1986 10:25 11-NOV-1986 474.6 555.3 8.6E-09 2.5E-07 29.9 30.0
8 10:25 11-NOV-1986 09:40 12-NOV-1986 430.2 430.2 1.4E-08 1.4E-08 34.0 34.0
11 09:40 12-NOV-1986 17:42 12-NOV-1986 428.7 432.9 1.3E-08 1.4E-08 33.9 34.1

12 17:42 12-NOV-1986 22:34 12-NOV-1986 306.0 431.2 1.8E-09 1.3E-08 4.0 33.9
13 22:34 12-NOV-1986 03:22 13-NOV—-1986 155.8 1293.6 1.5E-09 1.8E-09 3.4 4.1
14 03:22 13-NOV-1986 09:00 13-NOV-1986 24.6 155.8 1.3E-09 1.5E-09 0.0 30.0
15 09:00 13-NOV-1986 09:26 13-NOV-1986 22.9 24.6 1.4E-09 4.3E-09 29.8 34.9

16 09:26 13-NOV-1986 09:58 13-NOV-1986 23.0 23.8 6.0E-09 8.9E-09 35:0 35.0
17 09:58 13-NOV-1986 10:18 13-NOV-1986 24.2 24.4 5.0E-08 6.0E-08 40.7 40.9
18 10:18 13-NOV-1986 10:34 13-NOV-1986 24.2 24.6 7.6E-09 9.3E-09 35.2 35.3

19 10:34 13-NOV-1986 10:36 13-NOV-1986 24.2 24.2 6.5E-09 6.5E-09 35.0 35.0
20 10:36 13-NOV-1986 10:54 13-NOV-1986 24.2 24.3 4.7E-09 6.5E-09 34.9 35.1
21 10:54 13-NOV-1986 08:32 14-NOV-1986 23.3 29.1 1.5E-09 1.8E-08 0.0 37.3
0 08:32 14-NOV-1986 08:32 14-NOV-1986 23.5 23.5 4.8E-09 4.8E-09 0.0 0.0
22 08:32 14-NOV-1986 10:54 14-NOV-1986 21.2 23.5 1.9E-09 4.8E-09 0.0 0.0
23 10:54 14-NOV-1986 10:54 14-NOV-1986 21.8 21.8 1.9E-09 1.9E-0% 0.0 0.0
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Appendix B.5h: Klystron Test Reports

Index of Klystron Test Notes (2)
Test Stand Summary Sheet (1)

Tube Data Summary Sheet (1)

Interlock and Safety Check (1)

Emission Check (1)

Process Performance Data Work Sheet (5)
Test Sheet (2)

Heat Run Sheet (1)

Acceptance Test Report (1)

Final Test Data Summary (1)
Specification Conformance Summary (1)
Klystron Checkoff Sheet (1)

Acceptance Performance Data Work Sheet (5)
Stability Check Form (2)

Acceptance test Report (1)
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The following is a 1list of material on klystron testing as of the above
date.

In addition, all operators are expected to be familiar with the material

listed under “TRAINING MATERIALS.”

KLYSTRON TESTING NOTES

TITLE DATE REVISED
01 Rev.40 Index of Klystron Test Notes 01/26/87
02 Rev.4 Load Installation Guidelilnes 08/21/86
03 Rev.3 General Test Stand Information 08/22/86
04 Rev.5 Engineering Data Graphs . 08/22/86
05 Cathode -Cooling/Load Vac. Let-up 08/22/86
06 Test Operator Skills 08/22/86
07 5045 Installation/Removal 08/22/86
08 Rev.14 5045 Pre-Processing (1us) 10/23/86
09 Rev.19 5045 Processing (3.5us) 01/26/87
10 Rev.5 T7T/L Check on 5045 Klystron 11/20/86
11 ‘ Magnet Supply Run-down 04/29/84
12 Rev.8 Round Tank Processing 01/26/87
13 Thyratron Ranging 09/11/84
14 Rev.2 5045 Stability Check 12/05/86
15 Magnet Mating Test 11/14/85
16 Rev.2 T/S Start-up & Shut-down 12710785
17 Rev.15 5045 Final Test ' 01/26/87
18 Rev.2 5045 CDR/ Check/Set Procedures 01/27/86
19 Epx/Mismatch Check 03/04/85
20 Operating Data on 5045 Klystron 04/19/84
21 Operating the CALF 11714784
22 Klystron Aging Room 02/04/85
23 Window Testing Procedure 02/04/85
24 Rev.4 5045 Break Up Check 11/11/85
25 Data Acquisition Procedure 05/05/85
26 Rev.3 Power Balance Calculation 08/714/86
27 Tube Interception Calculation 04,/02/85
28 XK5 Gallery Return Test 04/09/85
29 Rev.1l XK5 Final Test 07/08/85
30 Rev.4 5045 Gallery Return Test 04/11/86
31 E/M Focusing Interlock Protection 04/24/85
32 Rev.3 5045 Frequency Response Check 11/13/85
33 Window Thermocouple Installation 04/17/86
34 Sub-Booster Testing 05/12/86
35 Sub-Booster Power Out/Drive Curve 05/12/86
36 Rev.1 Barton Turbine Flow Measurements 08/27/86
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KTN-01 (Revision 40)

MAINTENANCE NOTES

TITLE

Index of Test Notes

DATE REVISED

MN 29 Removal and Installation of
Windows for Ring Testing

TRAINING MATERIALS

TECHNICAL SPECIFICATION SC-700-866-45-R3

Performance Data Work Sheet
Klystron Test Sheet

Heat Run Sheet

Radiation Check

Power Data Form

Installing a Klystron Tube
Slippery Perveance Test
Input VSWR Check

Stability Check (XK-5)
Acceptance Test Report
Thyratron Ranging

Klystron Emission Check
The Brazing Furnaces

05/23/85

SLAC 5045 KLYSTRON

Checking Breakdown Resistance of Pulse TransFormef-Oil

T/L Check

Breakup Check

Scope Sweep Linearity Check
Safety Memos
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EKLYSTRON TEST LRB FOoRN KTF-008R

{ T SECTION . N

' ‘ ! '
| TUBE-HD so«s_Q_’ﬂf{_____rzsr START - oan__[/_‘_Z_/__?/g____ TOTAL~HV-HOURS __{ /' C __ TOTAL-FIL- Houns__{f_z _d___

!

1= ! : : | : ! : t : ] 1 : : : - ]

| TEST | LORG ! TYPE { START IMRGHET iswmrrmnn FOCUS  CURRENT wuunnl EF /1% { EPY | PRF ! TRF | P=-0 | FAULT i AN
§ i NO. Y TEST | DATE l Ho. | ELRR BUCK YopP BorTon ! STRRT END { KV ! Hz i us tonu 1 HO . /HRS! Y-t
! ! : -4 ! ] 1 ! 1 : : ! : 1 i- (-

‘ Mo -gh ’}c }an‘[/ 2l- zf,:‘OoJ T2 R S Ha o0t 24500 Y jgo~t 1.0 6«4. ide b A/
1 [ et 1 1 + 1 g mm——— ""—I 1 1 l‘ [t

1 B HUH t IHD .GLI]’CH .RUBBER : BODY I BRERKUP! STABILITY i TUBE PRESSURE H WINDOU i TEST HOURS
i Y e N I I o LI R o t1delta tINO./NING . ' - { STARRT END ! COLOR | FLASH {LEFT T IRIGHT T H H FIL
H | mm—m——— ' :-— H ¢ i ' ' H -1 H -1 H -

g :---d/._f Al ar ,(/ﬂ ;__,1(,___:__,1_/[[1_2 2 o3 ol ol ::MRK AR TR P i ' N
i Sz

; ] : -t - : - : | : ! : ! ! ! :

{ TEST ! LOAD ! TYPE | START {HAGHET hommomu FOCUS CURREnr MRMHMHH Ef /1§ i EPY ! PRF i TRF ! P=0 1 FAULT ! AN
I STAND | HO. } TEST ¢ DRTE  HO, @ ELHA | BUCK § TOP 1BOTTOH ! STRRT END | KRV ! Hz i us 4 nu I NO./HRS! =N
! ! : ! ; ! ! : : ] 3] ! B s oy caat {emmemm
=. R A I o Rl i/ 9 0 A0 K EL O MR TS Tk s
i H | - €=~ i v el i =7 i

{ TNO  !GLITCH tRUBBER { BODY IBREAKUP! STRBILITY ! TUBE PRESSURE | HINDOU - H TEST HOURS
i y-H { ¥P-H ! ¥~H idelts £INO,. /7HIH! + 4 { START END { COLOR ! FLASH ILEFT T JRIGHT Tt HVY 1 FIL
: : : ! -t ! ! ! ' : -1 ] : ! :

: Moot W A tazs te— 4 2 43 toa 1oz v o 1t 4 322 1363 1305
: : : ! ! ! § : ! : ! ; ! : !

: \ ] 1~ ! ] - [ ; ] ! ! ] ] ! i :

¢ TEST ! LOAD - { TYPE STRRT MAGHET | Mrmmux FOCUS CURRENT mmsemmx] Ef /7 If t EPY | PRF | TRF | P~0 I FAULT | An
! STRHD ¢ HO. t TEST | DRT’E + HNo. ! ELRA | BUCK | TOP {BOTTOH | STRRT EHD | KV 1 Hz I ous 1] i HO. /KRS Y-H
: -t : : ; ! [ - : : [Ty ] ] ] !

: : ! : { S ! VT Aa A ) zad /80 Gk VSt W
H { | - 1 H i e tadudmnt t -1 H ~ =+ H

H H ; i ooy { BRERKUP} STHB!LXI’Y i TUBE PRESSURE | UINOOW i TEST HOURS
H i 1 tdelta (:HO /NXH. + i { STRRT END ! COLOR | FLASH ILEFT T IR!GHT‘ T HY H It
; ! 1 : : : ! ! | ! e : ! -1 "
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t CGRNENTS:

H .

] -t 1 ] : ] ! : 1 : : : ! ; ; ! !

¢ TEST ! LoRO ! TYPE STRART HAGHET | sme0nimn FOCUS CURRENT wrmxsxn] EfF ¢/ 1I¥ t EPY t PRF { TRF i P-0 | FAULT | An
{ STRHO 3 HO. + TEST | DATE | HO. { ELHAR | BUCK | TOP lBOTTOR | START EHD | KV ! Hze 1 us [ 1Y VRO ZHRS! Y-
1 ! : : : i ! : : t 1 ! : I ! | :

i : { i : i ! : ] ' ! t ! { i ! t

1 1 ] -1 ! ! : ! ; ] : ] 1 1 : ! !
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! ! ' {mmme et ! : : ! ] ! : : ! : 1
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H

}om {mm ! ! : ] 1 Ve ! ! ! ! : : ! t }

Y TEsr 1 LORD ¢ TYPE ! START IMAGHET !wmemwmwn FOCUS CURRENT Muswomwni Ef / IF i EPY | PRF i TRF | P-0 | FAULT i AN
1 STRHD § HNO. i TEST ! DATE | HO. ¢ ELHA ¢ BUCK ! YOop iBOTTOR i START EHD | KV ! H=z i us U tHO./HRST  ¥Y-H
3 i H H H { ' o ——— H H H { ‘ H H ' H
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T R {GLITCH {RUBBER ! BODY !BREAKUP! srnamrv | TUBE PRESSURE | HIHDOM ! TEST HOURS
b oyon 1 yeM =N weN 1 YN ldelta kINO./MINE 4 i ! START EMD | COLOR ! FLASH ILEFT T IRIGHT ¥ Hv ! FIL
! H H -4 ! H | == H H { {oomm H H ' ' H 1

: : : : : i ' ! : ! : { ! ! { : !
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':K L°YS- ONTEST LAB FORHMN KTF-008B  DATA SUMMARY |
?'/(. - R |
| TUBE-NO 5045__;1Z,;3;___0PERHTING EF__&_{;ZL~__ OPERATING 1¢__ "/ O |
{ . 1
|PULSE LENGTH___¢'5 ____ PPS _é}? ______ END-TUBE PRESSURE_() 7L ua !
! !
o R R [ R | |
{FOCUS CURRENTS | BUCK | TOP IBOTTOM | ELMR I !
t { | | ! | . !
| —m e R j I~ ! |- | ————— [ e R {mmmmm !
| EPY | Ik 1 Pave | Pout | uk | Pdr | GRIN | EFF | HUM @ dB8 |
{ KV 1 A 1 KW MW I W 4 osat L o# |
| P ! |- [ = [ == ! -1 —— n -—1
i 315 | I I l ! i | | | I
R - -1 | == | {~ —f—————— R | e | !
| AM @ dB | FRULT IMISSED ! If  ICHANGE ICHRNGE | WINDOW TEMPS |SUMMARY!
I INO./HRSIPULSES | @ TL 1IN Ik #1IN If | LEFT | RIGHT | BY |
R | m————— | mmmmm — | ————— | e | oo [ e [ e e !
I { i i I I I ! 1 Co)lE .
R R [ e [~ -1 R R | e |—>l————1
| EPY | Ik | Pave | Pout | wuk | Pdr | GRIN | EFF | HUM @ dB
fOKV. 1 AR 1 KWL MW I W L osat 1 # |
| m————— | == B Rt [ | e | o | e P |
I 820 | mow | 97 & VY72 1l o 9?7 Y9.7 1 a1~
[ mmme e R B [Fmmm e R | e P D | — e |
| AM @ d8 | FRULT IMISSED | IFf . ICHANGE ICHANGE | MWINDOMW TEMPS I>>>>>>>|
[ ING. /HRSIPULSES | @ TL 1IN Ik #IIN If | LEFT | RIGHT I>>>>>>>1
R R | p— R | —m————— [mmmm e [ e [ | mm—m e |
I mS e Ve o N T T e e |
| EPY | Ik | Pave | Pout 1| uk | Pdr | GAIN | EFF | HUM @ dB |
P KV 1 R 1 RN L MW (W | sat 1 2 |
P I - | | = R R e el R | = [
I 350 1 /R v ol L et 00 L TET 0 a0 T Y -2, 0 |
P P [ERRAR | mmm | o | e fmm S | =t e [ = e [ l
| BM @ dB8 | FRULT IMISSED | 1If  ICHAMGE ICHANGE | WINDOW TEMPS  1>>>>>>>|
1 INO./7HRSIPULSES | @ TL 1IN Ik ®IIN If | LEFT 1 RIGHT 1>>>>>>>I
- | - | - [ — P | em |
b, i 0ty /6r O b o§ L L9520l g .3 0
| T e [ e | = - e P |l lm ! -1 -
| COMMENTS : .
I
I
——————————————— l - l —— — ———— — i e e i B
| DISPOSITION 1| DATE | COMMENTS :
{ ! |
fmm—————e ! e Yttt e e !
| HOLD 1 | /'/‘,‘.//7 /,\, e I“"/'(",f'/ i
| e - P~ |- - _— - |
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P e [
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KLYSTRON TEST LAB REPORT KTF - 009

PROCESSING DATA SUMMARY

TUBE # 5T . TEST STAND # 7
MAGNET # SoofS HVRT 6.3
LOAD # Ho-% 3/-5
DATE IN yl 2o 58 DATE ouT S - 25 —F&
epy,KV ik Amps Pdr watts Pout MW Focus Current

315 J— 1 - BUCK

320 38 2- T3 Vo PR MAIN/ELMA| /%. ¥

350 Y13 36 2 £ S TOP _
WINDOW:  COLOR Fes ARCING 2 FLASHING. A/
MAXIMUM WINDOW TEMPERATURES: LEFT 3// RIGHT 32 4— PRR /&

F.F.E.  FAULTS:

350 KV 15/MIN 320KV 15/MIN 315xk 15/MIN

PULSE\STABILXTY :
350xj\;k1 320x§\q&zﬁa 315KV S
+2 dB +2 +2t;§\
-3 dB -3 d;\\_ 3 s\

N N
FAULT RATE: / 5/7[ L A Vf/rs

RADIATION: /’/,,-,, - / L - s f/ 7£ Z€ /O/tvc P v 4/ //twr/ 7ér7</

—

‘ABNORMALITIES:

COMMENTS : —

DISPOSITION: /ééﬂ:dJé %c;p‘%»m&

DATA SUMMARIZED BY: % ) APPROVED BY:

S
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pATE_//-24-5C

FIL.CONTINUITY

WATER FLOW
(Low Limit)

VAC 10N SUPPLIES

(High Limit)

FOrUs SUPPLIES

FILAMENT

TUBE

TANK

EHIELDING

INTERLOCK AND SAFETY CHECK

TUBE Qf/_{q___ TEST STAND #_O07
Before test dé STD After test
Cminimum) UNITS (set)
Tube __15_GPM [P ____ [0
TIRIE

Load___15_GPM SO GPM____45.0

TRIP
XFMR */_ L Flow ol
(maximum) .
Tube 1_X_10-7 [ x10-7_ _: 220
, 7RID
Load__1 X_10=%(0=270KV__ ] xto-6______
7RI P
Load__4 X_1077¢270-320KV) S X10~7___~276 ___
; JZIP
Klixon Connected_____ f:i____Body Connected____f:i _____
Under Current Amps ___Q{f ______ Polarity_ _jf/ _

Enter Focus Settings S LD o

(Bucking) (Middle) (Upper)
Zero Reset « Time Delay O m vl

By ] 2l o S D B I S G Ve Wk Dt B i Bty OO

0il Level

s o e Y e ik WS et e, st -

fizesto e
Callector

/ Collector Cap ' C//

s
ﬂn:’=l¥=ﬂ=n_ T St S v e Bt S

Magnet: 8ides ==Lé:,\ Top oo Bucking Coil

Cheek Vae Isn Cables = Tiead Down U//

- v o,

Ground Clip Connectad v

e vn wn v v

Interisck Lamps = Replace if Needed_ Ao

Cemmentsy  ,  QOperator__/fo
All moé:VS Z‘cwcop
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ETF10.85
5045 KLYSTRON EMISSION CHECK Tech. -SIE

STATION_O7 TUBE 2Y%_ DATE_//24-7 HVRTMAZ45.9  FRTM 70921

PRR_(O A~ INITIAL I~ 20.00 FINAL I, 220 Focus — £5.0 —

Ps SATURATION DATA

Er 19, /2.7 s | j0.2
I, 32.0 30.0 7.0 a6.0
Fil. W 4g 37| =) 265

en, KV 330

iv A 417 415 407 2¢0
pK .l 0,00 147 1.3

Y

P+ pa 6.8 -0l 0.l “0.|
Stbl Rng ?/13 te -, fﬁ{é} +%/13

Time O iz e ) 0S| pann

Comments:

T Y : 1T 18 6 6 SR
[ & gt — 1 000 6 SR I8 5 SN LA NS
—r T L T o - T3
-1 T AL YSRGS PERE U S L e
T 8 +r ~ +rdrt S
) T ream s, = —
i e T H e . Iaa gR e
: Ju s RrTne R RO RR A TR S n T
T Tt + ;
: T YRS Ny p ,
420__ T T T o iy W enn el
R AN IR T LI O et e
L. F R Ly Ll . w11 1L P LRI
Tt I R T T L NS ERANE SR
e 11 it i + IRAS
T TS M P AR § 0 SR B A B WA TR
11h T ME S0 AR Gwiy ju e Ba s
o 8 O An BENER D e i 06 KSA AN LAS BT 41
¥ 1 + -+ - = g +T
T T T 1T —r T PSTN S T B
400 . T T T 1T e
+F LT T T
- T 1 et i 3t
21  RREARS S e L a6 S0G nanEe e nal
Y T ?
T T+ ynan) D T T ot
1§ GRS SN e T Tt LT
++ e T IsamETUERNEER S T
1 o s
T : T a8 et rus kuaey
—_— T i ~+
I 280 e P e
i Tt + v v TP ITTT :
— 4 b [ : :
1 t s Lu S SR 14
++ ISR SIS0 NS YS SEENAAANT I
360 1 NS AR FEERREN SRR Tt +
—_ 1 s b TN .E B T+t
T o IRuan 9t T T —
it T L8 RS QUN S RSN GA N AN SRR N
IRAS T St R ENeSEAKass Enau
T T T T S s R R 1oy
+ ~+={ trtr M e a
T T aaso o LOw 8 SN N ey
1 AAReE fvndsen rdsatastryidnanadvana;
e (NS PN TS S TANEY B OO e
340— H B PR e T
T rary g
FILIS O SN B 8 TR I W § LN R AR — o i e
b sum navkd new LSS AN SUESY IWEARSEASA 1§ LS RS A
N NSSANS FELSS EREPE §iI INnesas e SEAE R Tans
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STANFORD LINEAR ACCELERATOR CENTER Page No. éj)

PER‘:gnggggEgAfA Date f4-5¢
(KTF003)
INITIAL (1pus) ROUND TANK ONLY TUBE # \3'1/70'
/] Proc. (3.5us) PTT Vsl MAGNET SO0
ACCEPTANCE PT | 51 - 2353 . LOAD w0 b
FINAL CDR ij/a'?,'/ T/ # o7
(OTHER) NEW CDR OPERATOR | 57>
INSTALLED KVRTM: 2 744/ 5~ FRTM: SL£5%.5 TOTAL FRTM: TOTAL HVRTM:
STAR;\% SHIFT|HVRTM EF—M;rLR,é, Er/:?rgu’z Ii%'BR I\F}—&%JE PRR,
R P ey B T b i e e
oous| Tubvlocle clerk coml fete ﬁ/// au, BoRY, //:‘74,07,0&:/«(
0100 | P1ISKY, 1204, 2057k - S el o o S s ra L
ol fo?00ﬁ{/ /z</4Lo?oéb/< Tl BAT=.65 iré ;-e lpe l l :
020 | RRRTKY. r;/m@z Q3uk- s ExT=.02 Mot =S : © :Q:Qa ;g:a;; ;a/,s/
o145 ﬁx,oz«uguﬂz Dyoc/,géva! Far= .02 , & .6, 6 .,
QOO fd{-CK”o??//(Lo/O‘/b/(\ﬂ)& L2703 : 4 :gfé ;2;»(/ f,,—;.é ;/7
x5 fo?/OK/Zg/%{L,o?O‘/,y/( ol EaT< oz ‘ 5 ‘L-é i < ;‘; 2 .326 ::(/C/
RO fxfc/t/\,qu c>o</NL f Exizo3 : < :1“9 ; < l,a&? N =T
D5 ;ﬂa?/)ﬁﬂww,cw/pé 2l PAT:05 o o e i s30 24T
A=Q0 MXUQJ\}&O\B/J/@[@T_ 05‘1 6: I O &2,5/\;'(/,@/0
Az fJ/OK {3500, 2,00 ole =), BAT:, Ctr QL‘A: -&- dd&f&ﬁgjp«/ 7
Q330 pr%éAo?OJ);J@T- I6 Gy 5, ié» i 3Qvio’adi&/ s
as4s /‘is:DKl/dio?&,o? Oa?utéqu Lat=. b (B 0O Aol
0400 | £340K Y 57A 2 ou_Jk = ExT= .06 G O s3] T
o415~ \pb/{(/&ﬁ LOCDcx/z;cmcétcﬂ’vauﬂLi © 6 ifr - IL i
Q3| zs0K V- el T/(_ bl +94I0—i~é¥ o?’a.lio?é.q io”e/,,]
e S 4 V- N ‘
doek Twlle "R . [
7a . & =1 I | ]
<2744, ! 1 L L ! !

HURT o




STANFORD LINEAR ACCELERATOR CENTER Page No 2
WORK SHEET
PERFORMANCE DATA Date / /oe/r
(KTF0O03) /7
INITIAL (1ps) ROUND TANK ONLY TUBE #
1Y 94
ROC. (3.5us PTT MAGNET
PROC ( us) //q Jﬁ‘e’x{
CEPTANCE PT LOAD .
ACCE $7-722 AL IE
CDR
FINAL <7/2 / T/S # 7
OTHER) NEW CDR OPERATOR —
( 7
INSTALLED HVRTM: FRTM: TOTAL FRTM: TOTAL HVRTM:
START OF SHIFT|HVRTM Ef-MTR EF-TRUE |If-MTR If-TRUE |PRR
. 2709 VA s 200 | ¥ 220 | B oo
TIME | TUBE VAC | LOAD VAC FOC”S/ EOLC|R/E|HVOC|WINDOW C° |H,0
o0 <0,/ M | ey KA S0 FLTS FLTS|LEFT RIGHT|IN °C
T
Ao | Ta26 A jp/m (’Oﬁ ///-ﬂ»n/;/d »-/7“ 795~ |4,//|7,7: i »
Orn // 7/ /‘/é '[:/‘ 20 ﬁ/‘/L‘/[?/‘ - 73)/9/4-/,25{'-/ - I(/‘n/f'xT_ } +
e |
,, s ‘//? , T — —
v (Tlowv U Z2¢8 3tza L Z.CO L S S 260 25T =03
~ 1 7 1 | I
fezs |T320KV. 3794 L \.61‘16 Jrf**rr s ETagc 293 22
i | i
wlg M=oy 29¢s wKoy.a6e- el 2
8 , P I B S I i T
O Wasadte dizg w15 i < i~€‘ E ],?c s’izl 7_i72,4
w5t ¥ 20w - PeR =5 70 D= =5 | 32.2 227
1 N R— T !
115 |zecied T 301l 3dda €143 .r%“jréﬁé’ JEI'ZIL?/J i1?./
| I
220 |ty N zzole/ 201 mk 1990 ,“6“’6"‘“ 321,328 22.¢
A ] 1 1 — f |
1300 3zos<u’P 2301V 37784k 1.9¢9 , é‘—e——c* 32%, 3') 7,728
l l t —
1328 330\ @doy 233a ok 1972 '6“-6—‘—-—6- zs < 3u ¢ 227
\1
555 |2dovd T 350 410w sk 1970 f et 5{{0‘&‘3 227
]U/L,§ ’7’{&, \—/AO E V. q:‘_’?/ l\C/L/V LT — ; i L 1 Il AIL
. I |
; I { -
QD(Z- CV\&-—C/?\_/ /,\qu,,.—fl-Q @ l J"O 1 1 ) ! 1 1
1 T T I ]
) I 1 1 1 1 1
1 (— n q i
1 i 1 1 | 1.
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STANFORD LINEAR ACCELERATOR CENTER ge No. %
WORK SHEET ]
PERFORMANCE DATA Date _/./ o VA O 7l
(KTF003) ,
INITIAL (1ps) ROUND TANK ONLY TUBE # > 1/-7,,
v~ | PROC. (3.5us) PTT 19 MAGNET SAZ
PT 7 - > OAD P AUy,
ACCEPTANCE 2% L FrL -4,
FINAL COR 5;/2’ v T/S # »Tfr—
(OTHER) NEW CDR OPERATOR | 77 -~
/7
INSTALLED HVRTM: 5= ;00 7 FRTM: TOTAL FRTM: TOTAL HVRTM: ”}l_
START OF SHIFT|HVRTM  __ |Ef-MTR _ EF-TRUE [IF-MTR IfF~TRUE |PRR
AN 7a ) 2 FLT . — R . oL T | AL )T~
TIME | TUBE VAC | LOAD vac | FOCUS . EOLC|R/E|HVOC|WINDOW C° [Hp0 | |
2 - Lz °Cl/+
2, kA | g pa FLTS FLTS|LEFT RIGHT|IN °C)7r .
= T
N / N el ' “ PRy < ~ = - -
15_’;? 27 3*\ 4 i) 7 oty //’ 7N ,,/; l“}:‘ B L e e s -
T m T I | T
2227 | 353 ¢¢ L or f ///r / ’mm Eed , , , . ,
1 T I i i x
P ol s
f?am*' 26 -_/ l/((v"‘d:'.f/, . | . , ‘ ,
N ) [ L | T T
A —-= -~ I d
’.’-"/z//é V//f/-'-" '/‘ et " 5’5 /U//( //?ﬁ"gﬁ‘ ~—r’ \ ! ! 1
. P L /., 1 0 T i -
22'{@ jﬁt‘fjf’ Pl o & 2 ,//—' "\ m 3 & AT g ;3.' - e
] | i T r
[} 1 1] ! L
] ] 1 | il
] 1 } 1 I )
I I ; T T
. ! [N 1 ! i
l T 1 | I |
i 1 1 1 i1 ) I
i | T i [ l
! L 1 ! 1 1
I T 0 | T
] 1 ! 1 ! L
i R [ i T
1 | 1 ! 1 !
i | 1 1
1 ! 1 | - I }
i l T i T
1 1 1 1 i [
] | 0 | i T
1 L i S ] ]
i 1 I | i ]
- - i 1 ! | 1
| ] i 1 I 1
! 1 1 i ] 1
i | I ! ] |
1 1 i - 1 | -
[ | | i | I
1 1 ' ] I |
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STANFORD LINEAR ACCELERATOR CENTER Page No. Y
WORK SHEET
PERFORMANCE DATA Date _Jj-25 56
(KTF003)
ROUND TANK ONLY TUBE #
INITIAL (1ps) 34%a
) TT _
|~| PROC. (3 Sus) P /49 MAGNET S-0
CEPTANCE PT LOAD
AC ST-03 . ALO-Y
AL CDR , T/5 #
FIN 5312/ .
NEW CDR ; OPERATOR -
(OTHER) S190: / Rl
INSTALLED HVRTM: FRTM: TOTAL FRTM: TOTAL HVRTM:
START OF SHIFT|HVRTM Ef-MT EF-TRUE |If-MIR If-TRUE | PRR
230D 2v6ée g i So.0| 20.p | /o
TIME | TUBE VAC | LOAD vac | FOCUS EOLC|R/E| HVOC|WINDOW C° |H,0
Ly ka pa | JSH__ FLTS FLTS|LEFT RIGHT|IN °C
T
CRR___check Npes  ro?  Seem rall ]L/muc éep,«,{ i
Dpoa’f (jeﬁ ~OTP /)ﬂol' 2o Tame I‘/25> \ 1 \
v { | i (u_l,cd A aoea’s %)
fovad tiell  taden -’/é’//ﬂsye MNee CiDD i.S‘/H_O l{ ; Il
220 /,wsTeA/e_ + .56 nr 250KV Lo«/a{ IEILT Clvi?/? + i
O30 | ISOKY 434Yn 4k 205 1 @ 1 9‘1 < | 2/ 1 7497 4_241
o130 " (O 2 @4$¥T37q221
l
0220 ’7 9 e 337 Ese s ?73
]
0220 JD i 9 © .339 0j 20
1
o4z 1.@ ie—,reilzg?j.zi? 223
"
0530 &u,fcly To //af /’&a ie' IL—Qi 6%‘7"0‘%3:3 J[_Q7U
fower balnrce oEF, +6.9% Su.s,.dejcé i i i L X
hold fox Funtber ) ./e:fr,qaf/'ofvajl % i e +
3
0630 350 %@4{@“{?’—‘-‘3 3 Y-t 353
1 ! 1 [ i 1
l I ] | ] i
1 L [l 1 1 | -
| | ] | l 1
1 1 i ! ! 1
l 1 1 x | 1
1 1 i - 1 -
l | T | ! T
[l 1 [l . | I 1
l l f I | 0
1 g 1 1 i 1
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STANFORD LINEAR ACCELERATOR CENTER Page No. ﬁ

WORK SHEET
PERFORMANCE DATA Date
(KTF003)
INITIAL (1ps) ROUND TANK ONLY TUBE # 399
1 PROC. (3.5mus) PTT /)< MAGNET <ol
ACCEPTANCE PT T LOAD Com ik
FINAL CDR ‘::L:j.,f__—*v T/S # ¢ 7
Y .
(OTHER) NEW CDR =/24 OPERATOR e
INSTALLED HVRTM: FRTM: TOTAL FRTM: TOTAL HVRTM:
START OF SHIFT|[HVRTM =~ [EF-MTR _  [EfF-TRUE |If-MIR_|If-TRUE |PRR
~E 2774 ¥ /2= /2.2 2L 27 0
TIME | TUBE VAC | LOAD vac | FOCUS EOLC|R/E|HVOC|WINDOW C° |H,0
c.z ma | /0.5 ua /5 ( FLTS FLTS|LEFT RIGHT|IN °C
: ; I
— o S oL !
,?‘)0/(‘/ /(M(//J(/l 50 Th A 1 ! ) ) ) |
S . | — r 1 l
Wy &) 279 Ef 700 )80 ,
l 1 | ! l
A e G S Sy ral
AT Fe 3 STz s L , l 1
! I f r [
1 1 1 | I ! b
i I [ |
1 ! ! ] ! i
| — 1 | ;
i | ! ! { 1
N R ; i I
i ! ! ! 1 i
I — 1 l !
1 1 1 1 1 1
| 1 1 ! I
! 1] i3 1 A 1
| I J I |
! ] ! ) 1 !
! — 1 I !
] 1 ! 1 ! i
1 1 | ! !
1 i 1 1 1 !
I N | ! I
1 1 1 i 1 1
! 1 i | !
1 ! 1 11 1 1.
1 I 1 | |
] 1 ! 1 — L i
l 1 ! 1 1
! 1 1 ! 1 !
1 1 ! 1 !
i L 1 ] ] !
l — 1 | !
i 1 i ] 1 1
T 1 1 ! !
1 1 1 L 1 1
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KLYSTRON TEST LAB FORM KTF-002R 5045 TEST SHEET page#_ (/)

Tuses, 149 LOAD# 40 Y, MAGNET# -0Q<~  TANK# )/ T/s#_0 )
ST

1. Vg volts| £.7 [l . aue 12.5 ' ' !

2. 1f Amps | .20.0 28 N : .

3. Vheam KV 330 LY = A0 ?ZO '§§.D )

4. Ipeam Amps [ >cC, 415~ 320 6z | W3

5. Pream (Peak) MW JL?(L (45,5 949. 0 NS 7 4y G

6. Ppeam (Av9) KW ITD Y1.5~ LT 757 A

7. pk D03 anl 2-¢06 | 1995

8. Vf‘ocuq Volts| // \ 217, 2 2! 2

9. Ifocus Amps 450 150 &, O /S0

10. Bucking I4 Amps ,/ Va oz —

11. Main I, Amps [ / e -

12. Upper 13 Amps |~ [ ~ o~

13. Frequency MHZ REL [ SAME ' 2% (- 1856

14. PRR Hz | 120 (2o /20

15. Tpeamfcurrent)ius Xl | 5.4 S 5, 7S

16. Trf ys 10 ’5{ 3.5 3-S5

17. Py(fwd) mw Roxill o5 | oSt 52 134

i8. Pnuf(FWd) mw .[;QC, A0 N.s3 %0 115

19. Poytlrefl) mw & - —_— Nk WO/

20. Tube Flow GPM 1.5~ 9.0 [R.61 1 1§05 /7. 30

21. Tube deltaTl °C T4 o 17 Z.9 5.3

22. Body deltaT °C .05~ 07 8.04 69 1 2S5

23. Load Flow GPM /‘m:j 1935 19 %¢ | \8. 25 19.00

24. Load deltaT °C /2] 2.7 2.7 5oy

25. Total H70 pwr KW Z/ifg <, 7 =21 2 éz.;{ Y

26. Focus Pwr(-) KW 2 A =2 .2~ 3.4l 3.180

27. Real H,0 pwr KW q0.0 | 8T L7 | 9. | 57.¢%

28. PoyutfAva) KW XA | 113 1.4 27./

29. PoyutlPeak) MW I1A vz 332.% us. o ¢4 8

30. Pg(Peak) w2l slbiwatts| suq 422 e X e

31. Efficlency % 50.(~ TED S0. 2 325.9 HY (s

32. Galn db 0.5 J2 4 47.¢f V2] 57.5

33. Stable Range + +2 -+ 2 20 Z.0 2.0

34. Stable Range = ) -2 2 3.0 3.0

35. Glitches A/ pati 4] NiO NO

36. RF Breakup v A/ yi G Mo

37. Tube Pressure |uA -~ ol o o.1 0.2 6. %

38. Load Pressure |uA .9 g2 192.d 135 jg .S

39. Interception % 6.3%n 0.L% N2 = )i 223

40. L. Wind. Temp.|°C oL, o ] 2= 4 25 . % A1

41. R. Wind. Temp.|°C <2d3.87 o2 27 A7.6 293 2.1

42. Window Color n4RL Zalkk BRT &g . Aalow 4l W

43. H,0 in Temp. °C =2.0 N 217 22-0 2.7

44, Power Balance |% ©.1% 73% 4] +d Uz | +337

45. Date 1-24-5C | 12d-2¢ ’ N-Z4% | jf-24-Eb

46. Time &240 o420 Ness | 1020 40

47. Operator 012 =7F T le Jiz

Comments:
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KLYSTRON TEST LAB FORM

KTF-002R

Tuse# 349n  LonD# MG /lh  MAGNET#S-60S  TANK#_//9 T/s# 07
51401
1. V¢ Valts| 124 129 12,2
2. Ir Amps 20 .0 206.0 9.0
3. Vpeam KV 370 350 257
4. Tpea Amps | 3£ (o Yo U
5. Ppeam (Peak) MW T 3.5 Iy
6. Ppeam (Avg) KW w3 3 140.¢ 194
7. pk .a9¢4 \ T80V 2.05°
8. Vrocus Voltsi 2.2 21T 273
9. Ifocus Amps 15. 0 \S5 0 /4.8
10. Bucking I, Amps - /
11. Main 1, Amps / /
12. Upper Is Amps /| /
13. Frequency MHzZ 28< 6 2554 8 Sh
14. PRR Hz 1 50 14N 180
15. Tpeamfcurrent)ius 5 .S S.d< S Y-S
16. Tr¢ us 3-S 3.5 3.3
17. Pgq(fwd) mw ed L lo! 29
18. Poyutflfwd) mw |\ 1179 1.8%
19. Pout(refl) mw W 6C %7 Cp2td
20. Tube Flow GPM 1542 19-S0 IR
21. Tube deltaT °C 1.3 22.3 ay, o
22. Body deltaT °C o\ & ' B8 S
23. Load Flow GPM 14.07 1.7 19.07
24. Load deltaT °C S ) 3.% EXD
25. Total H,0 pwr |KW 122-S jds.d 160
26. Focus Pwr(-) KW 3.150 31050 |25
27. Real H,0 pwr KW T g 2o 156
28. Poutf{Ava) KW z5 -7 37-< 92.7
29. Pout(Peak) MW 4s.g 116 | 477
30. Pgy(Peak) Watts| 454 4zs 277
31. Efficiency % 37 4 yz.L Yys, 9
32. Gain db 50.0 s/ L 52.9
33. Stable Range + 2.© 2.¢ 2
34. Stable Range - 3.0 3.0 2
35, Glitches No NG ~
36. RF Breakup MO pC ~
37. Tube Pressure |pA 6.2 6.0~ i
38. Load Pressure |pA \7.4 \9.0 17
39, Interception |% .49 129 2,43
40. L. Wind. Temp.|°C 32.7 34.5  14%,7
41. R. Wind. Temp.|°C 336 33 yg. O
42. Window Color alél) glew Y
43, H,0 in Temp. °C 228 231 S0
44. Power Balance n 3.03" 6.9
45. Date 11-24-86 | I—2d-80 | 1A s &4
46. Time 1360 1425 e Sy
47. Operator ¥ e 24
Comments:
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teT

STANFORD LINEAR RCCELERATOR CENTER TUBE SERIAL ¢ 3‘(q& SHEET ¢ @ (e

HEAT RUN SHEET TEST STRHD ¢ 37 DATE (/-3 %5~
SLAC 5045 KLYSTRON EH #_ S-S LORD 3_ 270 j[&__
TIHE | TINE ! BEARH ! BEAH ! PRR ' RFIN 1§ RF OUT | FAULTS ~ . | HINDOH TEHP. ! INPUT ! BODY | FOcus

HOURS  HOURS ! UOLTAGE! CURRENT! : ! RERC ! : : : ! MATER ! DELTR

ELAPSED! ACTUAL ! KV ! AMPS ! H2 ! onw Ponu JEOLC tHUOC | RE | LEFT ! RIGHT ! TEWP. ! T ! BUCK ! HIDDLE ! TOP

-

——t - o —— [ [ _— ' -
— H H -

U 7EB0 1 550 1 HPE B bl | Ay i i sgp i 30 22,6 | 35 1 = i

_______ /é-_ﬁ TP RG0S s (@) i s 3 A 22,711 AT L T

K>

~ -

____________________

________ 7 521 550 129 /52 y.f.-iii/.-f@.-iJ.ﬁ__j:_é__';_3_2;_‘_7__2ié‘_;j?_i__z_é_'_ZLl 320 T
LZ v Y 15 i 5K G 1yp i) ol I REEY kLN Tht B T

T Wy

N

_______ 1759 257 Jé--lJX_f/_)_'_r_b_’_f/‘_i_ll_‘:_ié_ilihi:‘f-_)._f‘rf_’ SR ELT s DA L AWl /DN e

(-3

________ (19_/_9 --_é’p__ .//.é_,_./gﬁ) ,-LQQ-?/J-?%.?]/?.?Q ?9 >' }[//ff 2.}.5 ";gﬂ _/ VAR N s

{'T‘f{

"f

) 3
__-_f__ 2154 *’i? /Zf_f e Sl 1 §_22_‘._@__§§Q__';?.?_'__-_ S#pi22.7%) ,5;4 e \

VA

N

8 2> "’@_- A IR Al )‘ & AR /1_7_(_-5Z?_'__i‘_'z___i_é)__§~ﬁ7‘.5 /7"/ 7Z:27/ L 3F / Y7, ; T

n
o




STANFORD LINEAR ACCELERATOR CENTER
ACCEFTANCE TEST REFORT
SLAC S045 KLYSTRCN
RADIATION SURVEY
77 9 — _
[ 1B

OFERATING CONDITIONS:

—
TURE No. 34Ya  tesT 2O fksr

— S
epy_ 3.5 PAY crer. el
2/ A
vate // /l/_'_/ %2 TEST eTanD_ D 7
7o

SRUARE TANK 4 AN
OUERD Aanh
i L — SPE&HS

.
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KLYSTRON TEST L A

F ORM

KTF ~ 005

STANFORD LINEAR ACCELERATOR CENTER
5045 KLYSTRON FINAL TEST DATA SUMMARY

TUBE #_ 39T
LoaD #_4/6—4b
MAGNETH S -60S
TEST STAND #_(G7/
aver_ - hrs
FRT 4;0-‘7 hrs
FILAMENT VOLTAGE_ /Z./
FILAMENT CURRENT 227.0

L
% %\%b

pate /N =26 - SF

TANK # /g
TRANSFORMER # S+ 733

DIVIDER RATIO 520!/

FOCUS (350kv) /Y. 7

FOCUS (320kv) /4.7

SHUNT (¥) (8D — =@

SHUNT BOX LABEL VES
—VES

SUMMARIZED BY < ¥

epy KV ik Amps Pdr Watts Pout MW Stbl + Stbl -
1
358 363 497 /7.3 2.0 | 3.0
75° |
320~ /3 327 LS O Z0 | 3.0
COMMENTS

Faulting:@‘:o(/(/ g ZO/W/-*/ (/) Ecl /M// &/‘;v!'/
- /

. ! |
Po Pulse Quality: ﬂ,ﬂj_m.\’z@jg}—% 2,043 @ b::-'Ux;jfalé\j s z20kl/

it

. { N4 4 1 , , : .
W < SAZ 4m s HHy @ B Th 35Ol § 326  F 250 Poaweda

H -~
! - s

Lo TL 98, 0w
w0l e 5 2.Ca

)

4

Emission Check: DL«C ST a2 0 AN V4

CJ\WL. a 1e MB.% ﬂ.ikm
: /
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K*LYSTRON TEST LAB FORM /% : KTF -~ 006
SLAC 5045 KLYSTRON !ZU
SPECIFICATION CONFORMANCE SUMMARY l7/'
P
cuBE_ FY G COMPLIED WITH SPECS: YES NO
ITEM AREA COMMENTS LOG PG.
epy,KV lik,Amps Pdr,w Pout,MW {Focus,lI
1 Pout
315
Pdr '
g 320 3¢3 | 447 | 473 ] 147 1o
350 H13 327 LSO U7
2 PULSE STABLE RANGE +_7.C dB -_3.0 dB 5-9
STABILITY z.odB. 304R
3 TESTS NOT PERFORMED
PHASE
AMPLITUDE DRIFT
NOISE
4 SHUNT { NoO YES__ ~ Q
e
SHUNT BOX LABEL ATTACHED? _ \/£Y
/
5 SPURIOUS FAST FORWARD ENERGY FAULTS (BREAK UP)
SIGNALS /d 8/ 25012V “
3/ u@ 320 ¢V -
6 HEAT RUN C£>zogc..uafr’zp/Lu%;/Q;)zbccf S Gt
tyqe . Jo @
7 WINDOW | oL V17 R &b -
CONDITION | M h%f5 i ) il
Qoto R < ¥*5”
\ /
8 IONIZING |Tos &= y (tonk #RPER) 3. SV“?{;:‘szs ok !
T Mirmt, A G c)
RADIATION|.shoutD HWE LEAD SKIRT BessW g B atiutr. & BN NP
INSTALLED IN MAGNET # c—ocS DATE: N’;;o ~6é DATA ‘BY:_ .\
INSTALLED ON PULSE TANK #__ \\9 REVIEWED By:égggzé

COMMENTS :

See_

7]
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KTF-~-001
KLYSTRON TEST L AB FORM

KLYSTRON CHECKOFF SHEET Tube # %/9.
i1 usec Pre-processing =~ T T T T TS To o T T oo ==
Initials Check Initials _///-'/ Check
Interlock check (] — 4,/"R"af£|’1:stlon ]
Process to 350Kv/60~ [:—_]/ Heat Run :I
Process to fﬂq,xv/mof/ ] Yellow Sheet ]
Pw_g,,dat‘:?{/ 320kv/350Ky L] Summary ]

._._.—.._—....———.—-_._.___-—-._._.._._.__.—_..-_._.——_.-_.._.._.—......_.._.._.—.__—

3.5 usec Processing

. ggﬁ Interlock check

Radiation Survey

—
Zi-/’ Heat Run

51D Process to 350Kv/60~
(4 hr. minimum)
571’:['7/71 T/L check (® 3.5 usec)
:‘/ ’. !\- N
— )
o Process to 350Kv/120~ D Yellow Sheet
Y, ‘
[ Process to 350Kv/180~ [:J -Process Summary

Acceptance (Input water @ 35.0°C, T.r @ 3.5usec)

% Breakup check E] Heat Run [———]
s _I - Stabllity Ej Yellow Sheet [-——:l
L= Acceptance Test Report E] Acceptance Summary I:—'
s Eng. Rundown Graphs L——:] Acceptance Data CardD

Z_ Freq. Response Check l::] Hold For Acpt. Card l:]
_f-:i;x—a-}j ———————————————————————————————————

Interlock Check D Heat Run ® 350Kv [:]
T/L Check [:l g:eza(a)kup @ 350Kv [::I
CDR Check @\ ngy:ary Sheet l:]
Radiation Survey [::] Final Data Card [—:—]
Power Data 320Kv [:] Shunt Box Lébel [:]
Power Data 350Kv E-_—] Tank Data Card D
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/

STANFORD LINEAR ACCELERATOR CENTER Page No.
WORK SHEET -
PERFORMANCE DATA pate /| 25 5%
(KTF003) R —
INITIAL (1ipgs) ROUND TANK ONLY TUBE # _374/94\
PROC. (3.5us) PTT I MAGNET §-co <
b T
| ACCEPTANCE PT s T35 LOAD A6 - Wh
FINAL CDR s57,o T/S # c 7
(OTHER) NEW CDR S50 OPERATOR e
INSTALLED HVRTM:2 /f/ 'S FRTM: $7,8 ( TOTAL FRTM: TOTAL HVRTM:
START OF SHIFT HVRTM Ef~MTR Ef-TRUE If-MTR_ If-TRUE PRR
o Toe e /:), 2 2. 2 ¢‘7'b 76, /U /
TIME | TUBE VAC | Loap vac | FOCUS , EOLC|R/E|HVOC|WINDOW C°® |H,0
0.2 pa | /5. ua J4.g FLTS FLTS|LEFT RIGHT|IN °C
— K /’ ,}I /-7 P I
O 71"\/ =5 8y 4% ;':7/7.,{/1 St ,//C’ -,‘//_.'.\» 1 N ! i ! 1
7 | i I i T i
7T,05 v 1035 VT vy = 255 kY ! 1 ,
~ , i i i i T I
< ! el N — -
D T S g e Yo om e ZoeT SN 1 s ! ! !
< , i | | | i T
(Ll Moo 282 2290 , 1 t ! 1 ! 1
1 I . - .. .'"‘ ] ‘ i T r
;"1'75(- }' e -7 ' - 3 - .! — 1 L 1 1 1
_— ) 1 1 J i i
: ,1‘ /'-/t ) Sate I s o~ —
0%05 R0 S e A LS A e : ! t 1 l !
Ny oar, , L I I ] f T
— hel 3 1 ;
‘(7__:1' y | \} < ‘ r ? ~ "L\ 1 1 ! 1 1
~ i | T i T
78 T . ! ;
DQ"’) D u \/ /'))? —"f‘ § \\~"f; —‘J e a"\_) <;'?r'\,‘..\\_ca L\‘-‘-]Q‘ { 1 1 1 |
. o i i i T m 1
AN fl’\x/t\.'-f\ Q"""\Q)\A.) i i IL i i i
_ ' o 4
‘3.1‘!5 R\/ 0\\' e h/’ 88} Tbu'r ;::i e ) 1 ' 1 ! 1
i [ i | i
;UU {‘\(UU G"— LI 40 5({7“\ ! 1 ! ! ) i
/T 0 \/ i i ] i
)Jv C\)’ “","'\ :,' L4 :‘f' - JJ / .&‘»‘.g-'/.(‘!.‘\f\l"l ,"‘ f\‘L i i i i; i
1 i .
g Heolc u—«/’ 4 leosd 2l . : ; ; . 1
N = I ] ! 1 ! i
J}(;&A-— Vu. gt A, [ apml o 0 I y S !
J i T 1 i i B!
W A P 1 1 1 1 1 $
¥ _ | ! ! T | g
Lot s S o b ! y | ! 1 I
R T : i 1 I I I a
! [ f - ..
vﬁ/ s =T, T fldor o i Tl |[ i ; i
bentll -T':- ~'/ .IA;' »:‘ £ s '
k Yrctare st pen T ad Jendd 1 ) | ] !
- - l 1 I 1 |
AN 4l 1 ! L 1 1 !
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STANFORD LINEAR ACCELERATOR CENTER Page No. 2
WORK SHEET ° -
PERFORMANCE DATA Date //-25 9L
(KTF003)
ROUN
INITIAL (1ips) D TANK ONLY TUBE # _?5/?&
PROC. (3.5us) PTT T, MAGNET S —cc§
-, oo , L
v~ | ACCEPTANCE PT <; 7T LOAD fQ/é"’yb
FINAL CDR 5155 T/S # o7
(OTHER) NEW CDR 57400 ) OPERATOR Je
INSTALLED HVRTM: FRTM: TOTAL FRTM: TOTAL HVRTM:
START OF SHIFT|HVRTM EF-MTR EF-TRUE | If-MIR IfF-TRUE | PRR
L7960 27787 )2 /22— 27.0 27.¢ | 110
TIME | TUBE VAC | LOAD vAc | FOCUS EOLC|R/E|HVOC|WINDOW C° |H,0
, 2~ wa | /7.0 ua 147 FLTS FLTS|LEFT RIGHT|IN °C
i
1210|350l ~ z S = TS q/;>z 3
— —
320 Pﬂ/o&;“ j4oéé;~i; ¢$& Hz0 EséiAxéa.cL — ' " i
f\}
w o o Yeem ceA e BE L L L
1 i 1 —
\*}\ ‘\kld '-)"; 1i ‘a' )JL/.\ Qh f\ 1"’\-('\__9 IR 1 1 1.
’ N l'.“} | I | 1
NAT  STAT 162\ PANETER G o L‘/JL, TR | .
- Y ! I 'b
Beconte -0 B Gl e Was/a ged, B!
| 7 | 1
130 }{\/owggbb/ chowna e Boel o | e
A T R 1
,J H oY !
o~ Moy
lo UUBqem  plow b o
Lo
e R T —
1 1 ] 1 1
! 7 1 | 1
1 1 l - N 1
| 1 | i |
1 1. H 1 { }
1 1 u | |
— ] | —1 i 1.
T n l i
| 1 ! i 1 i
l 1 | 1 ]
- 1 1 1 | . [l
l B i | |
] 1 ! ! 1 1
N R ! | !
1 1 i 1 1 IR

139




STANFORD LINEAR ACCELERATOR CENTER

WORK SHEET
PERFORMANCE DATA Date )/ /2o [SE
(KTF003)
INITIAL (1us) ROUND TANK ONLY TUBE # 34,
PROC. (3.5us) PTT //4 MAGNET S. A2
—| ACCEPTANCE PT ;f,- ;733 LOAD Hxﬁ"/é
FINAL CDR 5/93) )/ T/S # e
(OTHER) NEW CDR 5)_%&,'/ OPERATOR | £~
INSTALLED HVRTM: >774-&£ FRTM: &7 /&-0 T0TAL FRTM: TOTAL HVRTM:
START OF SHIFT|HVRTM Ef-MTR EF-TRUE |If-MTR IF-TRUE |PRR
100 27%1.7 /2.2 24.0 '¥o
TIME | TUBE VAC | LOAD VAC FOCUSH EOLC|R/E|HVOC|WINDOW C° [H,0
5 pa | 4.0 pa - 7= FLTS FLTS|LEFT RIGHT|IN °C
T
Sop |3sorV e o  © . .
] | T ] | |
6o |Regine BIV cleck . A
=)=
18 30 Céw/f/4JC 6;/(/ Gcc,é S/L’ g%!'/lﬁ C/fez-l r 1 [
VAR I T ]
\ 708 CQ L/ 4 0/ /ccs'{!‘lz—\/z 7-:—&‘71' ri‘/l’sr‘llhﬁ = ;—'3 1 | {
1 | | T I
1730 Co p/"z Z:nau Jé.wa/ov»\/ cl"a Jle 1_6 ! ! 1
i T = ]
7490 @‘QA'V\( F:c‘;t Qti/[’dnfcg i 5 i <, C 1 1 |
] l 1 i
UVTGZL ‘7zd S+ @ Zﬁgd/”ZL i i ;r IL ; i
yna//c 72:’ S""L 6) 2?66 ZZ/XL ![ ]! } i ] !
I i i T
ﬂﬂél/ 7)— S. 4 ~) 2%6844/*‘—— i i lT i i i
ua// -},. S-ﬁ" /d@ 287’j]/l¢ i i tr i ;[[ i
1510 Co--— /')' O/ ;:eﬁl Ef;‘,f’?:nsc 7:?.7,' im i@ S ! 1
~ T i I T
1815~ p/ﬁcfc’/ Ons jc:zp arce /Jgﬂ"/' ﬁb"\/ ! 1 ' 1 ) !
/ i ! ) | 7 |
1 1 ! 1 1 }
i | 1 1 T |
] 1. H ! 1
] | 7 | ] 1
] ! ! 1 1 1
] | B | 1 |
1 1 ! ! 1 !
I | I I l l
i (R | 1 1 ]
] i I ] ! ]
i 3 ! 1 { i
i 1 ! | |
! 1 1 1 1 1
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PN
ge No. 3 C/&!j

STANFORD LINEAR ACCELERATOR CENTER Pa
WORK SHEET
PERFORMANCE DATA Date 4)-26-5¢
(KTF003)
INITIAL (1us) ROUND TANK ONLY TUBE # 209
aQ
PROC. (3.5us PTT MAGNET
(3-513) /9 S-oas~
[ ACCEPTANCE PT S7. 533 LOAD ALo-y
FINAL CDR 550 / T/5 # o
(OTHER) NEW COR | Gy ) OPERATOR RUG
INSTALLED HVRTM: 5un4 o FRTM: TOTAL FRTM: TOTAL HVRTM: ) o
b /
START OF SHIFT|HVRTM Ef-MTR EF-TRUE |If-MTR If-TRUE |PRR
(o) 7896 12.2 29.0 9 0 Y.
TIME | TUBE VAC | LOAD vac | FOCUS EOLC|R/E|HVOC|WINDOW C° |H,0
3 pua ‘7 pa | 245 : FLTS FLTS|LEFT RIGHT|IN °C
1
(‘0/1/7/4/Uf Aé’ﬂf 2oar ; i 11 i ]1 i
5| STB ficve . ~ gcz\z(wut— /L/ZZ 1 L ' . |
[ T 1 T | 0
I 1 i 1 ] l
| 7 1 l l
i i 1 1 H i
i | — i | i
{ 1 1 i ] N
! ] | I i 1
1. 1 1] 1 1 1
| | B | | 1
! 1 1 1 !
1 L — 1 I |
1 ! ! 1 Al !
1 I | I T
1 ] ] 1 1 A
| — | - |
H L . 1 ! ) !
] — | l I
1 1 1 1 1 1
I 1 i T |
! 1 1 ] ] i
l — : T 1
! ] ! 1 ] 1l
| T l ] x
— ! ] 1 1 1
i T i i ]
1 1 ] 1 ] 1.
l T l 1 |
1 ] ! ! i |
| T I T I
1 [ 1 I ] 1
l +— j = |
1 ] 1 | 1 1
| T l T l
1 ] 1 . 1 1
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STANFORD LINEAR ACCELERATOR CENTER

Page No.

//

;
(¥ .
() s

—

—_—

WORK SHEET =
PERFORMANCE DATA Date //-26 -84
(KTF003)
INITIAL (ius) ROUND TANK ONLY TUBE # f/ZL
PROC. (3.5us) PTT "y MAGNET S.0c§
y| ACCEPTANCE PT #7323, LOAD Lle - H
x| FINAL CDR 57 T/S # 57
(OTHER) NEW CDR OPERATOR 9%
INSTALLED HVRTM: FRTM: TOTAL FRTM: TOTAL HVRTM:
START OF SHIFT|HVRTM EF-MTR_ EF~TRUE |If-MIR If-TRUE | PRR
G700 127977 /7. 122 b S _R7 o /50
TIME | TUBE VAC | LOAD vac | FOCUS EOLC|R/E|HVOC|WINDOW C° |H,0
s.2 wa | (.0 ua 147 FLTS FLTS|LEFT RIGHT|IN °C
. ~ B T
G700 12500/ YAt Lo N e ! ! 1 ] ! 1
| I— i 1 T
1 — — 1
oo |y oK 4. L e .
) — | ! l
HVZTyw zeol. o FURTM ¢747.9, L , , ,
_ | E— 1 f
Nl e ze.r
l — 1 T
1 ! ] ] 1 1
L [ 1
i | ] ! ! 1
T — i 1 i
! ! | - } i !
T ! 1 1
] ] ! 1 -1 1
1 — | ! 1
! 1 i ] 1 1
! | — I | l
)] ! 1 1 ] ]
T t I 1
! 3 L ] { ]
! I 1 l T
! t | - ! ! i
1 I— 1 | ]
1 1 j— 1 I !
1 I 3 | T
1' — i I
1 1 i 1 ! ]
T I 1 T
! 1 ! ! |
] 1=
! !
] T
1 1
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5

e

KTF014 SBTABILITY CHECK FORM DATE /-2 S8

5045 KLYBTRON

TECH. & <—

TUBE# 279~
Beam voltage (circle one) 270 315 ZBZ(% 350
Optimum focus I1_T_ 12/7-7 13__ PRR_Z 5

Saturation drive (Peak) 777 W Bet input H20 temp at 35.00 C.(2.50)
Pulse width___ ="~  us Peak Power Out_ 77 < MW
Body Interception_ O- % \

DESCRIPTION OF PULSE: (Inatabllities, type, percentage of pulse, etc.)

————— . ——— " —— T — A — - T — " " - " T e . - —— T —— " T — A o —— - = B G S W= e - —

=
SBtable from: + to - -S ab.
Saturation: A AM O~
A Hum <o-/
At Max Stable overdriven condition (+__Z2—- db) s ay {o-/
% Hum €9/
At Max Stable underdriven condition (-__— db) N AM_£C.)
% Hum O-2

- S B ——— e = . . S S - - . o - e = e A S - - e S e n A - S M T e S e S - a - t— an -

Comments: /ﬂvé—c /s 5{4_ d% 4//-& SQ"V‘LJ /z/"/&‘.
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KTF014 B8TABILITY CHECK FORM DATR_//-25-&v
5045 KLYSTRON
TECH._ £ <
TuBed ___ 29 9.
Beam voltage (circle onae) 270 315 320 350
optimum focus 11— 12/%.7 13 PRR__/5¢/

Saturation drive (Peak) 3 279 Bet input H20 temp at 35.00 C.(2.59)

Pulse width 2-S us Peak Power Out_ 6S-C Mw
Body Interception /Y L 3

DESCRIPTION OF PULSE: (Instablilities, type, percentage of pulse, etc.)

- —— —— b o —— - W ——— S _ ——— —— —— — — S - me M e s A S S Sus - ——— — - — Y L = Y S A S e . S A R -

Stable from: +_ < to -__ =2 _ab.

S8aturation: s AM <o/
% Hum ~ 2-l

At Max Stable overdriven condition (+ 2Z- db) S AM__ o &
% Hum_<O-/

At Max Stable underdriven condition (-~ = db) s aM_< o/

s e e A he e o S e e T T —— T —— V" T o T — o ——— " S T — o fan M " - - . = — - - ——

Comments: /240 < Cl,»-/ Z # 4’// a’/Sche / 4&: 4
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ETFOQO. ATR STANFORD LINEAR ACCELERATOR CENTER /(é‘ \

ACCEPTANCE TEST REPORT — 5045 KLYSTRON -
Tupe 3972 MAGNET S 0o S LOAD_{Z{”__’_’_Z_A_ TEST STAND 7~ __
TECH. __£6— REVIEWED BY____ DATE/-Z2S- 26
DRIVE ATTN. 25 ~§b FIL E/Z-/ FIL 1.27-< _
PRR_J €0 Focus v 27¢ Focus 1/7-7

1. BEAM VOLTAGE o[\ 815 / 320 350
‘2. BEAM CURRENT AMPS L / z 9%
3. PERVEANCE pK \ / 2.ce P
4. TUBE PRESSURE pA \ / b2 0. 2
S. AVE. DRIVE PWR. il \ 7 . Y6
6. LOAD FLOW GPM \ ;4. 14 e
7. LOAD aT o \ / 5.5 =

8. TURE FLOW GFM \ / ;2.5 Zeo.o
9. TUBE AT °C l ’7-/ VA4
10. BODY aT oC /f\ o-1% o3
11. WINDOW TEMP.L/R | °C I 7 7 > 413 1 437
12. FK. BEAM FOWER MU [ e = Iy
13. AVE. BEAM POWER KW / \ e 1431
14. PEAK DRIVE watts | | 457 T2 7
15. AVE. RF OUT KW | \ P wo .4
16. PEAK RF OUT M| \ 473 cs-0
17. TUBE WATER PWR: K || }

18. TOTAL WATER PWR | ki | | \ oW VY4 o
19. FOCUS POWER kW || \ | z.07 .04
20. EFFICIENCY || \ o7 vy, 4
21. GAIN db | \ o5 5 5.2
22. BODY INTERCEPTION % \ 0.8 [.H
23. FOWER BALANCE % ). 2. -o. 1
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Appendix B.5i: Failure Reports

Trouble-Failure/Modification Report (1)
Window Inspection Data Sheet (1)
Klystron Failure Report (1)

Reject Klystron Tube Inspection (1)

Autopsy Report (1)
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SYSTEM NO.

"; _~ STANFORD LINEAR ACCELERATOR CENTER

TROUBLE - FAILURE/MODIFICATION REPORT

A,?L'//,"/( CONTROL NO. 84

No. 3781

TROUBLE GBSERVED ; DATE TIME OBSERVED : TOCATION - STATION REFERENCE NO..
' : ' i !
(¥4 7 -
/ A { 198 7 1/60 /-3
MONTH DAY YEAR 24 HOUR SYSTEM "
PRIORITY CODE: ]
D EMERGENCY @nounne D MODIFICATION/ENGINEERING CHANGE

TROUBLE DESCRIPTION:

N e, : ; e JISSIKLLT BRI o
’) Ikt KAy A XY/ (/ TS
. . ) , L{/' o B S SRR LY
Ls ! . ; TN
J) Iaf s 7 0546 plumin. FTH b
ACIION: SUB-SYSTEM
RIM:
FiLA HY
COMPONENT REMOVED INSTALLED ‘ SYMBOL
: ) Sarial No. Mfg. Serial No.
/\/A\/ 3 TAPO A | 27? Ve Sz | 5 54 H 52/4’6 |
| : | J-15%7) |
| , : I l
| ! |
BATE COMPLETED ) ; TIME COMPLETED
. ; i
! i 198
T MONITR DAY YEAR 24 HOUR SYSTEM
— NAME(S)

é{(‘ /J/‘ /\/’

Trouble Reported By

Person Notified

Trouble Repoired By

AOG Accepiance

Ploas 364 roverse sids for istructions *

ACCELERATOR COPY #1
147
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5045 KLYSTRORE
WINDOW INSPECTION DATA SHEET

Tube Number: . 346? & ' Inspection Number: [26

Time Inspectad:
- ' ',_,/_:'v e g i TN ’ v e

LOC;thU :. é)"' /L,{}.«: Q(jp _‘d/)//vk I{/

Dater /224 -7 Initials:t (@)

Right Window Numbexr:

Left Window Number:

Inspected By:‘CZZD

Right Window .. Left Window

YJ /no -yes(§0 A)

Blow off Reg'd.

Numher of Times
Me 1lic Particles Found
Spots Founa

Eold Window

Rzturn to Tube Shop (Yes/No) Rehmnricprcved Bv:
Pazrticulatas Recoverad (Yes/No) Dzte:

Generzl Comnents:

Left Right
Nindow Window
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KLYSTRON FAILURE REPORT

tuse 3992 Tank 111 MAGNET 5-095 pare | o =57
FroMm sTaTioN L6 =5 ELAPSED FRTM 44%6-7 ELAPSED HVRTM2. S £
REASON FOR RETURN (FROM TROUBLE REPORT):

AP\_’CJ\\A% T~ wé(, Uelue

o . ; ,
INITIAL INSPECTION: TUBE VACUUM /’ﬂ__.._/{ OIL BKDN 3__ ?______.' - BORESCOPED ™|

................................................................................................

..............................

PRIMARY RESPONSIBILITY: KLYSTRON 0O, MAGNET 0O, TANK O a
ACTION TO FOLLOW: :

- BHEISCOPE
[esT~ KBS .

LeaK Ohacla 'H/\mru—c;“ W"\UCL:LU MEL 3,3’ OR. o(,d—?ud”,
usec. TP bl dalector. . CIso ntiemacl. o Lu@RaidT

heekobye o0 Shb P 2%@&)&0@&\0&2 WLepe ael<
e Bt o Lo ERTT IPA YR,
ol f cpprex Awmin Aeakiol up £ 1.5 pn do 2o 304 | B8

ﬂmhamﬂ,@a/ﬁ-wmw %Wﬁéfw
P /.s;m,mwéfﬁ open T atm o P dhps T
< pa L/Zl«w/ém:a/w M PT M

"/Kw’e"“’{’é’/f/ft’ﬁj . ﬁpﬁﬁ@tﬁrz'z,w{ﬁﬂ

<2 C

/PREVENTIVE ACTI:/I\L!: . TP Z %

!

45/ Fovnd Loak womg L/ At . _ / - s

1 TG i i 2 e e prsiglof b 125

23~ Seme wwdacodio® ws pC . Lyeeft wht Bleneo LT with M= m%"wk:
ASSEMBLIES OK FOR REUSE n\%{%u_afv KLYSTRON O MAGNET O  TANK O

FaiLURe cone _05 1 sienaTuRE DATE _3-13-37

COPIES: TUBE—WHITE: TANK—BLUE: DEP. REP.—PINK; DEFT. FILE~YELLOW: CLOSEQUT—BUFF
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Reject Klystron Tube Inspection

Tentative date tube is to be opened _Z2 - § -Y7 poyp
Confirmed by Garwin, Hoyt, etc. héa/ _/A///,u

Tube No. 34 %a Type 5@475

Gun Date

Serial No. §’/‘.>__3,3622_5<_ Type _Scampaz<c
.Vacuum Firing 9;”_,'/7502_ 1t Varian
" RF Firing Duration o2 . Hrs.

Final Pressure (HOT) 9.7, & Torr

Window Data
Serial No. 55{,‘2 ' Tvpe A - 955

Change Window Ion Pump . Collector

Brazed in Horizoﬁtal v Bell Furnace-

Sleeve Mat'l Ceramic-Sleeve braz -
45,:_: _ 4 e alloy 35-65

Sleeve-Housing braze mat'l. 54-52

Type of coating 7., Alresac Method used /).C. S'grlé

Cleaning method » et blast  #” Chemical °

/ __ Mater Pik

L Other (specify)

Window temps. during operation at various power levels.

_Bake Daca

Date on bake 54_/5435 Date Pinched-off //é/gﬂ

Max teuwp. '5/53 °°C For /2% hrs.

Pressure Z2- ~¥ Torr and Emission Current 76 ma @ 1 kv
Pinch-off pressure 4% %
Plans
Rework . Scrap Authorized by

Other (specify)

' - _Test Data e
R SUMMARY Operating E, ) I
Ik [ Poyg| vk | Py |Input VSHR | Gain |EFF| HumZ | AM 2| Fault/| Missed|E. | alk, [Wirs
Anp | Mw W w/o w DST }Sat. SSI'% |'@db)@db|8 hrs.| Pulses|@TL | AE, |Tem:
‘ 1
OSITION: Date: Conments/Reasons:
ot rmens | 1/Z20/97 | Wivoor Sticorse—
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AUTOPSY REPORT

Tube No 3494 Date Failed /=20-97 F.E. a
. Re <6 J.P°.
Failure mode Ao g L"A dar Inspected by +~ £ H
Date Z-S5-%7
0404530042820 SFIPS TR P44 6633643 B2CILIH00 0P339 0420439034000004 e ‘o0
Cathode
INSPECT /
Gun
Smell of C2H2: Strong (s) Weak (W) [ Absent (A) [] Housing
Comments: Measurements: a) ,42‘31
b) w23
Cathode No: Y5 %e_sz Clean: U [J Mottled: U [J c) D3¢
N [T N3
. — Sronil
Comments: Sltehl malboag s~ lwae NeFas Gum ALL
t:
_NEAL ED6L un Atrgnmen g C -
LOI2 7;/’/‘ / oncentrici
—
7 LR
Focus Electrode: Many: (M) [] few: (F) [ ,Ctgé
Arcs Tiny: (T) [ Heavy: (H) [] + 00]2 Pavrall
Arcs on Radius (lles) 7 (No) [IR 2012 75yn/ //I/M ///
Arcs on Outside (Yes) [J (no) [Jf * Iotal Indicator Runout
Comments: o FEU“) Tinrr  Ano Frw /'/z_nr/‘/ ARes Comments:
§.S8. Housing: Arcs: FI/FH [ or MI/MH []
Comments: Somg HEH\/‘/ /SFECS’{A&”%#vZ‘ /(/C(_'.S'
ot L) isreds /&l:”‘-’-f o7 Cptpnra JL¢//. Recommendations for gun assembly a
Signature:
Ceramic Standoff Condition H.V.S. & ZI-/3%

Pl i
Clean (C) [] Puncture (P) [] Breakdown (’f ease check one of the following

Comments: /-PVQL( ,W ,Z)/é— Of{lﬁéilj
(Hv)
LMMU( it ikadiadd phg = zd)

[A7Z”] Reprocess and reuse on n

tube and or use on tube

[B7 ] Use as is on next availab

on tube No.

Anode Nose Many Tiny (MT) [J Many Heavy (MH) []
Arcs
Few Tiny (FI) [] few Meavy (FH) [T Scrap
Coating Heavy (H) 7 Light (L)

Comments: A/L%f/ér\ f\,ﬁr&{‘gz,d)
JM B g oS o fT p (s3)

Other Notes:

ﬁ/-V.S’ex/ &ﬁf,‘ /F&z,p %ér D AP
Yt B K /{flzf?fa ]

Beam Interception @ 360 N S |

Tomments: W i,
Lot Pl w g oyl Tapes
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Appendix B.5j: Part Non-Conformance Report
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- NON—-CONFOBMANCE REPORT
KLYSTRON TUBE SHOP

Explain nature of non~conformance in detail and illustrate if necessary.

7/-5/; Qﬁ(-/ﬂfé, gz‘?wezn 2Tt Fpeces A Qa?é@)é
/é / d A;uni/é (ﬂ‘ﬂ‘%?@f’ ,Z%/?/f Iv Ol osET  THNANS
7—_/€rA/u-=QJ ///N C.pova 2 %>

T oo o /(ﬁmaéé JR-ILG S/PP-LS S mﬂ&n_;y_' .',ﬂfé).
153’7/

Name of person who first detected the problem. Kf//f/,d’ é/![’}
/

acce ted ;
Non—conformance part p Z{ M (Cognizant engineer)

Steps taken to keep this problem from re-occurring

Part used in tube # 4??@
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Appendix B.5k: Engineering Change Order
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™

CHANGE ORDER NO. O 25 4

TITLE _GASKET. TUBE SEAL

DATE _10-28-87

DWG./SPEC. NO._PF-700-758-01

R 5

NEXT ASSY

ORIGINATOR _ M-Regan

APPROVAL g7 ¥ 1l . DATE (/[a]97-

W.0./ACCT. NO. 0 &—RI136—-%

DATE REQUIRED

REASON FOR CHG: +/ | MFG. RELEASE NO. _

DESIGN CHG. X | TUBE/SERIAL Npy

MFG. CHG. ﬂ//——ﬁ/CCEP ANCE --

CORRECTION * MFG. /K A | DATE Jp-zz-c
AS BUILT * TUBE DATE
DOCUMENTATION * FINAL DATE

OTHER

DESCRIPTION PLEASE MAKE THE FOLLOWING CHANGES (REF ATTACHED REDLINE DWG)

CHANGE FROM: 2. SURFACE MUST BE FREE OF SCRATCHES,DEEPER THAN .001.

TO:. 2. SURFACE MUST BE FREE OF SCRATCHES,NICKS OR IRREGULARITIES.

CHANGE FROM: 32 FINISH (BLOCK TOLERANCE)

TO: 125 FINISH (BLOCK TOLERANCE)

~ADD: 32 FINISH AND:NOTE::2. TO

.080+.005 DIMENSION,BOTH SURFACES

ADD: .005 FLATNESS (.080+.005)

* THIS TYPE OF CHG. WILL NOT REQUIRE APPRQOVAL O
1 [=17=& 7 sy égggfk

L1

DATE COMPLETED

ACCEPTANCE

SHT. OF
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APPENDIX C

Quality Assurance Policies and Standards in Electronics
Department
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Appendix C.1: List of Procedures and Standards In Electronics
Production

157



SLAC MEMORANDUM March 1, 1988

To: J. Oijala - 07
From: F. Generali

Subject: ELD/EPC QC WORKMANSHIP STANDARDS AND PROCEDURES USED

The following list of documents are the present practices and procedures
which our EPC groups use.

SPECIFICATION TITLE
1. QC-119-100-00-R6 Production of Printed Circuit Boards
(F. Generali 02/24/81)
2. QC-140-561-00—-R3 Component Installation of Printed Circuit
Boards :

(F. Generali 11/09/73)

3. QC-140-697-00-RO Electronics Fabrication Workmanship Standards
(F. Generali 04/05/74) .

4. Shop Handbook Printed Circuit Board Processing Procedure
(F. Generali 04/01/74)

5. Shop Handbook Printed Circuit Board Design and Drafting
Procedure

(F. Generali 01/27/88)

6. Evaluation Procedure Outside Vendor's Qualifications to Perform
SLAC PC Design Work
(F. Generali 02/22/88)

7. Evaluation Procedure Outside Vendor's Qualifications to Perform
SLAC P/C Fabrication Work
(F. Generali 02/22/88)

8. Evaluation Procedure Outside Vendor's Qualifications to Perform
SLAC P/C Assembly Work
(F. Generali 02/22/88)

9. Evaluation Procedure Outside Vendor's Qualifications to Perform

SLAC Chassis Work
(F. Generali 02/22/88)
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ELD/EPC QC WORKMANSHIP STANDARDS AND PROCEDURES USED

10. EPC Work Processing Forms

EPC Job Completed — Customer Review Sheet

Printed Circuit Job-Flow Sheet -

EPC Labor Cost Estimate Sheet

ELD/EPC Job Order Sheet

Suggested Documentation & Prototype Unit Revision Job-Flow Sheet

P/C Board Estimation Sheet

. Job Order Additional Charges (Customer Approval) Sheet

CNC EPC Standard Drill Toocl Number Sheet

Engineering Change Request Sheet

QC-034-100-01—-R3

FP-027-100-01-R1

DS-016-110-01-R6

DS-016—310-01-R12

SLAC/Quality Control Workmanship Standards

SLAC/Plating Standard for Corrosion
Protection ‘

SLAC General Drafting Instructions
(Presently under review by the SLAC
Standards Committee)

Engineering Document Numbering System
(Presently under review by the SLAC
Standards Committee)

page 2

a.
b.
c.
d.
e.
f.
g
h.
i.

11.

12.

13.

14.

FG/jbn

Copies:

M. Allen
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Appendix C.2: Examples of Documentation in Electronics
Department

Customer Feedback Report (1)
Engineering Change Request (1)
Electronics Department Job Order (1)
Additional Work Request (1)

P/C Job-Flow Sheet (1)

Revision Summary Sheet (1)
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OFEICE MEMORANDUM e STANFORD UNIVERSITY e OFFICE MEMORANDUM o STANFORD UNIVERSITY o OFFICE MEMORANDUN

Date:

To

From : F. Generali - Elect. Fab. Shop

SusiecT:  Job Order #

After you have carefully analyzed the above subject job order
which our shop has just completed for you, I would greatly appreciate
your comments of the findings.

The information given, will aid our shop in personal job satis-
faction; to better understand our customers' needs and to perform a
better job in the future.

EXCELLENT () coop () POOR ()

SPECIFIC COMMENTS:
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Please mail to F. Generali, Bin No. 51 Thank you.



ENGINEERING CHANGE REQUEST EC
STANFORD UNIVERSITY
STANFORD LINEAR ACCELERATOR CENTER

Page 1 of
‘| RIGINATOR EXT. DATE ORIG(GROUP): W/0.No
ACC.No
REQUEST DATE PRIORITY 1. TO(GROUP) : JOB ORDER No
32:
NOW IN PROTOTYPE: __ ¥ _ N ‘NOW IN PRODUCTION: _ Y _ N
Recommended CHANGE _ Y _ N ByTResp. Engineer:

AUTHORIZED BY:

SYSTEM TITLE:
APPLICABLE DRAWING NUMBER:
REASON ENGINEERING CHANGE REQUIRED:

DESCRIPTION OF CHANGE:

INTERNAL USE ONLY: . -ASSOC. DRAWINGS
AFFECTED AREAS (DISTRIBUTION) PL ED
SD FL
COORDINATION (SUPV) PF ST
DESIGN/DRAFTING (SUPV), ML, OTHER
—p/C DESIGN (SUPV) sa” -
" PRODUCTION/ WD
__ MANUFACTURING (SUPV) R
DATE COMPL: | cOMPL BY: |ENG ACCEPT:
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ETECTROMICS DEPARTMENT JOB ORCER

Tob title WO number |JO number

Enginear/criginator |Extension |Coord ccdajicct number

~

zée |Rcvé date |Rgst date (Shep ccde  |Pricrity

EATT

Aprcrovad Inspectad Quantity ‘curs est |

E= mimsioplys
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Date:

TO:
EPC Customer's Name Bin #
FROM:
EPC Group Supervisor Bin # Phone #
SUBJECT: :
EPC Job # Job Title

Drawing #

This is to inform you that additional charges have been imposed on your work order

2 for the following reasons:

Original Additional Charges
Hrs. Hrs. $/Hr. Cost

1. Additional work requested by
originator.

2. Additional work which was not forseen
during initial estimate.

3. Syste&s or process problems.

(Specific Problem)

TOTAL '

Please review this form, return to the above group.supervisor with your comments,
and sign so that we may take the appropriate dction. Thank you.

/7 Continue the work. /7 Stop all work.

Originator's Comments:

Customer®s Signature (Date)

cc: F. Generali
B. Barrera 2/88
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P/C JOB-FLOW SHEET

OB TITLE:
JOB NUMBER

I
I

PROCESS

W/0,

ACC. NUMBER

PHOTOFAB. REC. DATE

INSP.

DUE DATE

DATE

FILMS ENCLOSED

MYLARS ENCLOSED

OPTICAL PROGR.

N/C DRILL TAPE AVAILABLE

INNER LAYERS

LAMINATE

DRIE N/C [DRILL q{ANUAL '

FIRST ARTICLE

SAND /CLEAN

STEP I

PHOTORESIST

SOLDER-REFLOW

SOLDER MASK

ISILKSCREEN

SPECIAL INSTRUCTIONS
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BOARDS QTY

SINGLE
SIDED

/7 BD.

THICK

DOUBLE
SIDED

/7 BD.

MULTI-

IAYER /7 BD.

THICK

SPECIAL /~7 BD.
MATERIAL

THICK



Lrecmeonvscs
A BRICH7r o DATE

SHio Jo =2

Jo8 vhve

Svaacsten Documenrarion ¢ Feororyee Lir Kewsons :
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APPENDIX D

Quality Assurance Policies and Standards in Plant Engineering
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Appendix D.1: Quality Assurance Plans and Policies of
Different Groups in Plant Engineering

Quality Assurance Plans:

Electrical Engineering Group (2)
Plant Maintenance Shops (1)
Design Drafting Group (2)

Architectural/Civil/Structural
Group (2)

Mechanical Group (1)
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QUALITY ASSURANCE PLAN IN ELECTRICAL ENGINEERING GROUP

PLANT ENGINEERING DEPARTMENT

The work performed by this group can be broadly divided into three

categories:
1.
2.

3.

New installations by outside subcontractors.

New installations or modifications by in-house personnel.

Maintenance, trouble shooting, etc.

Each category is described below.

1.

a.

e.

New installation by the Subcontractor:

The drawings and specifications are prepared by an

engineer/designer assigned to the project. Whenever pos-
sible or whenever it is very critical, the design is
checked by another engineer. They are reviewed and

approved by the group leader.

During construction engineers make frequent field inspec-

tions to check for compliance with drawings and specifica-
tions.

Subcontractors are required to perform testing, e.g. hipot
and megger witnessed by the engineer.

After the job is completed, a functional test is performed
to ensure proper operation.

"As built" mark-ups are returned to drafting.

New Installation by In-house:

a.

A work order is prepared by the engineer with an engineer-
ing sketch that describes the work to be done. This is
sent to PMS. The work order and sketch are reviewed and
approved by the group leader.

The engineer makes site visits to explain the details to
the electricians assigned to the project.

Hipot and/or megger tests are performed by the electri-
cians and witnessed by the engineer.

After the job is completed a functional test is performed
to ensure operation.
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e. "As built" markups are returned to the Drafting Depart-
ment.

Maintenance:

a. Trouble calls are received and attended by the shop (PMS).
Engineering support is provided as needed. Electricians
are supervised by their supervisors for safety and quali-
ty.

b. Preventive maintenance items are scheduled and performed
whenever manpower and shutdown of equipment are available.

c. A new computerized system is being developed which will

help in keeping precise records and better planning.

170



QUALITY ASSURANCE PLAN -
PLANT MAINTENANCE SHOPS

Carpenter

SLAC has two journeyman level carpenters, one carpenter laborer, and
two journeyman level job shoppers.

All the carpenters are familiar with SLAC policies, safety progranms,
and building codes.

They can handle all carpenter related needs. All work orders are
reviewed, estimated, material ordered, and coordinated by the Carpen-
try Supervisor. Small jobs are checked at least once, while in prog-

ress, and checked with the requestor on completion. Larger jobs are
checked at least daily.

Paint Shop

The paint shop has three painters. One man works in spray booth
painting electronic racks, panels, and stains items that come from the
carpenter shop. The other two men do mud, tape, and paint offices,

hall ways, rest rooms, or anything that can be painted with rollers or
brushes.

Labor Pool

The labor pool has five people plus a supervisor. They cut weeds,
clean up around the site, move furniture, dig trenches, drive the bus,
and deliver materials.

Mechanics

The Mechanic Shop has seven journeymen. Two work full time on heavy
equipment, diesel powered equipment, two pettibones, two diesel pow-
ered forktrucks, tractors, a backhoe, a flatbed trailer, the Letour-
neau, and generators. One man is on long term loan to IR-2 doing
steel fabrication work. The other four men do metal fabrication jobs,
crane repair, installation of HVAC units and duct work, earthquaking
of equipment, removal and installation of pumps, overhaul of pumps,
installation and repair of fans, and test runs, and preventive mainte-
nance of M.G. sets.

All jobs are estimated and priorities are set. Most of the mechanic
jobs are short term. The supervisor checks the jobs at least daily.
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Quality Assurance Plan, Design Drafting Group,
Plant Engineering Department

The primary responsibility of +this group is to provide design and
drafting services for new facilities and for modifications to existing
facilities which are engineered by the Plant Engineers. This may
include estimating, material selection, take-off and ordering, sched-

uling, calculations, and field inspection, as well as drafting on both
new and existing drawings.

A secondary responsibility of this group is to provide design and
drafting service to other departments either in our own shop or to
provide personnel to work in their areas. This shop also provides ref-

erence help to others for buildings and underground utilities for the
various facilities type drawings.

A Drafting Standards
1. The SLAC general drafting standards, DS-016-110-01 is the
reference for all disciplines. It outlines the general

rules to assure that titles, numbers, and formats are sim-
ilar for ease of understanding.

2. Specific other SLAC standards are used for various design
and construction procedures within the different disci-
plines.

3. Specific industry standards, such as ANSI, AIA, AISC, etc.

are also used where applicable.(SLAC standards are cur-
rently being revised and will include CADD standards.

B Design and Drafting Accuracy
1. This is accomplished by checking between the designer and
the squad leader or another designer of the same disci-
pline.
2. 2. The final check and acceptance is by the cognizant
engineer.
c Drafting "As-Built"
After completion of construction, markups are usually returned

to drafting when major field changes occur to assure decent ref-
erence drawings later. These are stockpiled to be accomplished
during slack time and when funds are available.

172



QUALITY ASSURANCE

Document Control and Offset Printing

Document Control

A. Inspect incoming documents to be sure they comply with
Document Control Procedures, AP-041-300-01, which calls
for standards:
1. Document has all authorized signatures.
2. Correct format for new document and for revision.
3. Titles and numbering.

B. Inspect keypunched slave card.
1. Adequate information for identification.
2. Process cards in correct sequence.

C. Microfilming.
1. Check microfilm on densitometer.
2. Process cards in correct sequence.
3. Visual check of duplicate aperture card.

D. Keypunch aperture card.
1. Process cards in correct sequence.

E. Eardcopy.
1. Visual check for gquality copy,too dark, tco light,
clean copy.
2. Distribute to correct department.

F. Blueline duplicating.
1. 100% inspection for quality of copy, within acceptable
limits.
2. Distribute to correct department.

G. Processing engineering document requisitions.
1. Withdrawal of original tracing from vault
a. Authorized personne1 only, 51gnabure racuired
on preprinted card.

A. Visual - random check for quality product.

1. In proper seguence.
2. Correct reproduction size.
3. Quality image from master material to paper.
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Quality Assurance Plan
Architectural/Civil/Structural Group - Engineering
Plant Engineering Department

The primary responsibility of the group is the planning and design of new
facilities and modifications to existing facilities. As such, the primary
output 1is of a service nature; producing drawings, specifications, design
reports, calculations, cost estimates, schedules, and other engineering
support. The quality of the services is not easy to determine since the
primary product is a service, rather than a specific object like a piece of
equipment or other fabricated component. However, the quality of the ser-
vice can be judged by the end resultant: for example, a well-constructed
building accomplished within budget and on schedule.

fA. Construction Inspection

1. Engineers make daily field inspections during construction (not only
civil, but mechanical and electrical as well) to check for compliance
with drawings and specifications and to insure that construction is in
accordance with codes and standards. )

Recently implemented policy is use of daily inspection reports that
are kept in project and contract file.

2. Test cylinders are made for ready-mixed concrete and sent to lab for
testing to insure strength of concrete. -Reports are retained in pro-
ject file.

3. Sotl testing laboratory 1is hired to test compaction and backfill on

larger projects were engineered fill is required. Reports are
retained in project file.

4. Mill certifications are obtained from supplier for structural steel
and steel reinforcing bars to check for composition and strangth.
Submittals for products are obtained from subcontractors and suppli-
ers. Shop drawings are checked for compliance with design drawings
and concept.

5. Structural steel is <checked at random for bolt torgque and weld
quality.

6. Electrical and mechanical engineers make required tests on their
equipment and installations also. This is not covered hersin.
B. Drawings, Specifications, & Calculations
1. Checked by responsible engineer and another engineer for compliance
with DOE design criteria, other codes, standards, and accepted engi-

neering practice, and for errors, omissions, and clarity.

2. Reviewed and approved by Group Leader.
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C. Feedback/Correction

1. As the job progresses, specifications and drawings are updated and

filed to document changes or other corrections, some of which are due
to errors or clarifications not found during the design phase. These
are used as references on future, similar jobs.

Cost data and schedules from previous prajects are used as a datahase

for determining costs and schedules for new projects. Improvement is
needed in this area.

175



Quality Assurance Plan - Mechanical Group

Purchasing: Group leader signs all requisitions over $1000.

Engineering: Crafts support: - Agreement with remaining
engineer and/or crafts
supervisor.

Design: - Review of drawings and specs by other
engineers.

-~ Periodic review of design as it is
being developed.

Formal sign-off of drawings.

Written cost estimates for all work orders over
$2000 required.

Crafts: Surveillance: - On site work (sporadic supervision of
major shutdowns/problems, none of
minor shutdown problems).

- Purchases all reviewed by supervisor.
- Written log and operation log sheets
reviewed 100% by supervisor.

Plumbing: - All cost estimates reviewed or produced
by an estimator.
- Improvements (sporadic supervision of
major work).
- All purchases reviewed by supervisor.

Instrument Shop: - All cost estimates completed by
' supervisor or lead man.
- Written log book reviewed 100% by
supervisor.
- On site work and improvement work
similar to plumbing and
surveillance above.
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APPENDIX E

Quality Assurance Policies and Standards in Accelerator
Department
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In software engineering quality assurance issues arise in the
areas of software design, implementation ("fabrication") and
installation. The policies and practices described here are
those that are in use routinely in the Accelerator Department
Software Engineering Group, but many of these also apply
elsewhere in the Laboratory.

Design phase involves reviews and presentations for public
review along with written documents. The idea is to get as much
conformity as possible with overall system architecture, design
philosophy and general coding practice. Design specifications
describe what the software is supposed to do, and reviews are
to check that this will be accomplished before the final coding
is started. Designs will have to go through this formal review
process in order to maintain a standard software system in the
Laboratory. Some of the documentation involved in a standard
design review process is shown in Appendix E.1la.

During implementation the main quality assurance tool is an In-
house Programmers Guide planned to help producing robust and
maintainable code. Recently, a set of Coding Standard was
implemented (see Appendix E.1b) for the SLC VAX Fortran. The
purpose is to reduce the maintenance problem by producing code
that is straightforward to debug and extend, either by the
original author or someone else and to produce code that
follows well-recognized software design principles and should,
therefore, be less prone to errors and future problems. This
system requires that programs be written in a standard format
including a Standard Program Header. The header includes
important information about the author, review process, any
design changes, program description, etc, and thus serves as a
logbook, traveler, and change order.

The installation phase involves integration of new software
into existing systems. This is normally done using
developmental system control programs to detect and fix errors
before releasing the code for production use. Programmers are
responsible for their work and the way their programs work or
do not work. The new problem reporting system points out
problems, both software and hardware, immediately, and brings
them to the attention of responsible programmers.

178



Appendix E.la: Examples of Documentation in Software Design
Review
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iva €l1s
December 11, 1987

Author: Lou Sanchez-Chopitea (LSC)
Moderator: Dave Wiser (DEW)
Reviewers: Miguel Flores (MICK)

Mark Woodley (MDW)

Tony Gromme (TEG)
Amanuensis: Robert Sass (RCS)
Considerable discussion was had at various times on the issue of how to u lors to tell

~

good’ differences from ’bad’ differences which might have
data etc. Dark blue is used for invalid difference data.

1. (DEW) On the display, show the name of the reference orbit being used. Look at what
the ARC people have done. Do they do TMITs differences?

Opened: Completed: Approved:

2. (MICK) There should be two sets of limits and the same button should show different
scales depending on the mode; difference vs. normal.

Opened: Completed: Approved:

3. (I;SC) The title of the BPM plot is on the background.

Opened: Completed: Approved:

4. (MICK MDW) Need to save all of the button information from the BPMO measure-
ment display in the config file based on where it is in the template. This is a functional
enhancement.

Opened: Completed: Approved:

5. (MICK) Automated BPM setup to match the config file would be nice. This is a
functional enhancement.

Opened: Completed: Approved:

6. (LSC) BPMDISP and BPMDISPV need more smarts when operating in both planes.
Need to uncouple planes.

Opened: Completed: Approved:

It was noted that there is a management problem between the database and the config file
but no further discussion ensued.
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COMMENTS ON THE SOFTWARE
DESIGN REVIEW PROCESS

(Steve Moore, 10/8/87)

. Audience

a) technical supervisor, management type or someone responsible for the
software under review

b) people directly affected by, knowledgeable in or otherwise requiring
interfaces to the software

c) someone to act as amenuensis, maintaining a list of attendees and
Action Items or Open Items that would be brought to a subsequent
review...items to be closed off...in a smaller, less formal review
with just the impacted parties; these Items might be one or more of
the following:

1) modules that must be modified
2) any design issues that were ill-defined or incorrectly defined
3) problems in format or style

d) design review moderator/monitor, usually a management type or other
person afforded respect who:

1) paces the proceedings

2) decides when it's time to move off trivial details (very important)

3) determines when to table discussions for an external meeting

4) deflects verbal abuse or other barblike comments directed toward
the poor, hapless reviewvee

5) when it's time to quit

e) optionally, interested hecklers and others

. What To Bring

Some or all of the following, to an appropriate level of detail:
a) Data Flow Diagrams

These should be high-level depictions of data and information flowing
between software that has been partitioned into single logical functions
(i.e., MODULES) represented by balloons. These diagrams should be of a
hierarchical nature, where peering into balloons reveals lower-level data
flow diagrams. Control flow is acceptable where necessary, shown with
special arrows between balloons, but should be avoided. Contained inside
the balloons are module names or descriptive text, preferably both.

b) PDL

This is a language of basically simple English descriptions of what each
module is doing, laced with basic logical constructs:
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1) IF something THEN
[ELSEIF something else THEN]
[ELSE]
END IF

2) DO FOR all of something
END DO

3) DO WHILE something's happening
END DO

4) CALL {subroutine name}

Only a high level of detail should appear here, with no references to
variable names or other such trivialities. The object is to communicate
the basic design structure of the software, and the intentions of the
developer. A more detailed discussion would be saved for the Code Review.

c) Hierarchical Charts
These are basic structure diagrams that show who-calls-whom, by a

simple indentation scheme. (This assumes that you've gotten to the
point of naming names in the data flow balloons.)

Module Description
MAIN main program
SUBROUTINE_1 initialization routine
SUBSUBROUTINE_1 device initialization
UTILITY 4 set characteristics
SUBROUTINE_2 the workhorse
SUBROUTINE_ 3 the exit handler
UTILITY 1 the error reporting utility

The listing of UTILITY* modules is optional, and can be used to enhance
the understanding of what the parent module's function is. There is no
need to go below the UTILITY* module, since this should have been done
elsewhere...the scope here is limited to just the modules under
development.

d) Relevant Data Structure Definition
This is a free—form pictorial containing the structure of any databases
or other global data used in performing the functions under review
("...without which you would not understand what the software was
doing...", as Someone Famous once said).

e) Functional Requirements Specification

If available, this document will serve to insure that all functional
requirements are addressed by the software design.

Acceptance Criteria

This is a basic checklist of issues to be addressed or questions to be
answered by each reviewer. Some may or may not be relevant to the software
being reviewed. A typical list is as follows:

182



a) are all the functional requirements being met...if not, is there are
valid reason and should the functional spec be changed?

b) is there adequate error recovery and/or exception handling capability?

c) what will be the approach for testing, wvalidation and verification?
when will we know it's "done", ready for production?

d) is the software easily enhanceable, modifiable, maintainable and
expandable? (i.e., 1s it modular?)

e) what kind of post-release documentation is appropriate?
f) are all appropriate user devices supported (e.g., COWs, CALFs, WKS)?

g) what kind of hard limitations are being imposed inherent in the design,

and is it justifiable? (i.e., are there arrays that are not sized large
enough for future expansion?)

4. Agenda

a) brief overview of what the purpose of the software is, where it fits,
who will use it, etc.

b) present data flow diagrams, from top to bottom; here, the reviewers
should make sure that the functional requirements are being met

c) hierarchical chart is brought out for future reference, to allow
reviewers a road map into the PDL modules

d) PDL is reviewed for content only...style, header and grammar criticisms
are tabled, quashed or postponed for external discussion, otherwise
the process gets bogged down; something that's worked well is to have
reviewers red—-line their trivial comments on the listing and submit to
the reviewee, or mall the reviewee a list of comments afterwards; the
list of Action or Open Items will simply contain a note to the effect
that there are objections to the format of one or more modules.

e) reviewee is carried out on stretcher

5. Follow-up Review

This should be attended only by people who voiced objections to content or
format from the initial review, to see that the Open Items are closed off.
Hopefully, this process would go smoothly, as there would have been edicts
handed down from above regarding trivial matters, and all that remains would be
matters of content. Also, there would have been one-on-one meetings with
impacted parties or those knowledgeable in these areas in order to clear up
bones of contention or to resolve approaches to certain problems.
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Appendix E.1b: SIC Coding Standards (VAX Fortran)
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21-Nov-1987
SLC Coding Standards

Computer: VAX
Language: Fortran

Intent:

The purpose of programming standards is to (a) reduce the maintenance
problem by producing code that is straightforward to debug and extend,
either by the original author or someone else and (b) to produce code
that follows well—-recognized software design principles and should,
therefore, be less promne to errors and future problems. Generally

the intent is to produce software that "flows" from top—to—bottom,
start—to—end, and can be "read" easily by others because the block-
structuring is readily spparent. These standards are not intended to
be hard and fast (exceptions can be found), but should serve as a guide
to achieving the goals stated in the first sentence. Enforcement of
these standards may be either through a formal code review process, or

a “spot" review of existing code. Any code following the standards will

be gemerally acceptable as written. It is recognized that there are
cases where following the standards may produce more awkward code, but
these cases are rare and will be dealt with on a case-by-case basis.

Code not conforming to the standards may be acceptable, but if it can be

demonstrated that the same code can be written in an acceptable manner
cousistent with the standards, the original code will have to be
modified. These standards will evolve as more experience is gained.

Program Organization:

1. All Fortran source file types are ",FOR".
2. All filenames must match the module name.
3. Only one module should be stored per filename.
4. All "INCLUDE" file types are ".TXT".
5. The main program is organlzed in the following order:
a. Main program declaration on {st line
b, Library MEMBER line
¢c. Prolog/lleader (which includes the PDL)
d. IMPLICIT NONE statement
e, Declare arguments
| £, Data Base include statement
ng- | g. Global parameter include statements
gested! h, Global common include statements
rder | i. Local parasmeter include statements
I J. Local common include statements
k. Local data type declarations (include dimensions)
1. Dimension statements

m. Local equivalence statements

n. Local data statements

o. Statement functions

p. Executable statements with comments

¢. END or STOP or CALL SYSBEXIT statement for maln routine;
RETURN for subprogram

r. FORMAT statements

s, END statement

6. A1l modules should be FUNCTIONs rather than SUBROUTINEs. In most



cases the return should be a status value. The only exceptions
are for routines like SQRT() which are intended to be "embedded"
elsewhere and the user must anticipate error conditions.

Compiler Directives:

1.

Compiler directives are enforced by the SLC .COM files only.
Inline compiler directives are not used.

2. The /NOF?7 qualifier is not used.

. The /7NOWARNINGS qualifier i{s not used.
. The /NOOPTIMIZE qualifier is nsed only when testing with the"

/DEBUG qualifier.

. The /CHECK=ALL qualifier is used on all modules during the

test/debug/development phase, but not when the module is put
into production.

Control Constructs:

1.

2

Py

981

v 8 N o o

The following constructs are mot used:
a. the ASSIGNED GOTO statement
b. the PAUSLE statement
c¢. the Arithmetic IF statement
d. the alternate RETURN statement

Every DO loop is terminated with an END DO or (NNN) END DO,
though nse of statement numbers for defining DO ranges should
be minimized. :

There is ohly one entrance and one exit from a subprogram.
(e.g.: no ENTRYs and only one RETURN statement for a subprogram).

There are no Jjumps or GO TOs into the range of statements
for a DO loop or into an IF block.

. The use of backward reference GO TOs is minimized.

The use of CALL SYSSEXIT or STOP is used only in main routines.
Shared DO-loop terminations shonld not be used.
Use of the EQUIVALENCE statement is minimized.

Use of GO TOs is minimized, being used mainly, if at all, for
error handling.

Data Declarations:

1.

2.

All variables are explicitly data typed, and this is enforced
by wsing IMPLICIT NONE.

Variables anre used only for one functional purpose, with the
exception of DO loop indices. Temporarles are allowed for
intermedinte mathematical results. Re-use of database nccess
records is allowed.

INCLUDE files contain only the following types of statements:



Comments

COMMON statements

DATA statements

. Structure definitions

. PARAMETER statements

. Global RECORD statements

Other types of statements are excluded, in particular:
a, Executable statements
b. Statement functions
c. Allocation of local storage
d. INCLUDE statements

L N - "N Rl ]

4. All attributes, such as accuracy, convergence, and timing,
which control processing are specified as named PARAMETERs.

A

The use of hard coded numbers should be minimized by using,
for example, PARAMETER statements or resource managcment utilities
(e.g: event flags, 1/0 unit numbers).

Commentary:

1. A prolog/header is provided for each subprogram and contains the
following information (see Appendix):

a. Purpose

b. Calling sequence or context

c. Inputs

d., Outputs

e. Assumptions

f. Limitations and restrictions
g g. Accuracy and precision requirements
J h. Error recovery procedures

i. External modules called

j. PDL

2, Every local wvariable is described. This includes the variable
name, its type, and a description of its use, Normally this will
mean one variable per line, though similar variables may be grouped.

3. Comments are provided to explain the intent of key decision points
and paths.

4. For every reference to machine, compiler, or operating systems
unigqune features, comments are provided to that effect.

5. Comments are meaningful] and not a repetition of the FORTRAN
statement.

6. Comments are indented to match the indentation of the code
being described.

7. Any relevant comments and parts of the header are to reflect
any modifications done to existing code.

8. The letter "C" is used to identify full line comment statements.
The "!" is nsed for in—-line comments.

9. A (preferably inline) comment should be provided to describe why
a particular INCLUDE file has been included.

Naming Reference:



Statement labels are in ascending order.

Language compiler keywords are not used as variable names.
Subprogram names must match the name of the file.

The first >=2 letters of the module name should provide some
indentification of the type of software contained within.

Use of the underscore is recommended, but not required.

All arguments in a calling sequence are clearly identified
as input or output in the module commentary.

The first >=2 letters of the labelled COMMON name should provide
some identification of the family of suppliers of this COMMON.

To avoid the 0/0 confusion, the number 0 withomt another digital
is not used in a name.

Within the constraints on naming described under standards,
names are chosen to be mnemonic.

Numerics should generally be avoided as part of the name.

Reserved statement label(s):
9999 RETURN

Langunage Usage:

88T

1.
2.

10.
11.
12.

13.

14.

VAX Fortran extensions are recommended over ANSI-standard Fortran.

Variables are explicitly initialized before their first use.

Equality tests are not performed on real wvariables or constants
(except for checks against 0.0).

Parentheses are used to clarify expression evaluation.

The size of a module should not exceed about 100 executable
statements.

A main program or subprogram does not modify itself or another
subprogram.

DO loop indices are not modified within the loop.

Sections of code within a control block (DO-END DO, IF-ELSE-END
are progressively indented at least 2 spaces per level.

Non-loop dependent computations are kept out of the loop.
Compound expressions are defined once.
Functions are not duplicated.

For maximal flexibility, code should be database—, table~, or
file-driven.

Block structures (IF, ELSEIF, ENDIF) rather than conditional
branches (GOTO (1,2,...)) are usad when possible.

When done with resources, they should generally be returned,

IF)
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13

16

17.

18.

unless a routine is really used repcatedly.

. Use of dynamic memory is encouraged for "large" variable-size
arrays.

. Blanks are considered significant and should not be inserted in
keywords or variable names. END XXX is acceptable, where XXX 'is
(DO, IF, MAP, ...).

It is recommended that every IF have a corresponding THEN and
END IF. This is useful for making a program’s block structure
more apparent, and allows setting breakpoints on the condition.

When modifying code written by another, the modifications should
follow the original author’s style, providing the original style
conformed to the standards.

Appendix —-- Standard Program Header
INTEGER*4 FUNCTION MY_FUNC( ARG!, ARG2 )

**MEMBER**=SLCLIBS : xxxSHRLIB

Rem:

Side:

Ret:

Aunth:
Rev:

This should be a real quick one—line abstract that *brieflyX*
states the purpose of this routine.

MY_FUNC

ARGt A real quick description indicating
Use: char-string the reason for this argument. Note that
Type: longword "Usage","Type","Access", and "Mechanism"
Acc: read-only follow the standard VMS format found in,
Mech: reference for example, the RTL documentation.

ARG2 Similar to ARG1, though this could start
Use: char-string down one line if "ARG2" has an especially
Type: char-string long name. It should be noted that this
Acct: write is an optional argument.

Mech: descriptor

This function does such and such and so and so and blah blah
blah, etec. This should be an overview of the purpose, use,
underlying algorithms (or assumptions) of this routine.
References to other documentation and/or programs may be mnoted.

Any known side effects, such as: gets/frees virtual memory;
prints something; create/deletes/modifies a file; modifies a
value in a common block; modifies an entry in the SLC
database; etc.

If successful I%*4 XXX_OKOK

otherwise [*4 XXX_NIFG, or a DB access error (for example)
(Return codes specifically generated by THIS routine should be
detailed, others can be summarized).

DD-MMM-YYYY, Author’s Name
DD-MMM-YYYY, Reviewer's Name (.NE. Author's Name)



C Mod: DD~-MMM-YYYY, My Name:
Changed such and such to so and so. etc. etc.
DD-MMM-YYYY, Your Name:
More chauges ... The ordering of the revision history
should be such that the NEWEST changes are at the IHEAD of
the list.

PDL
Appendix —— Standard Include Header

C=======================================================================
C
C Abs: This should be a real quick one-liner that *¥briefly* states

C the purpose of this include file (items are described omne

C per line as described in the standards). .

Cc

C Name: FileName
C

C Auth: DD-MMM-YYYY, My Name

Cc

C _______________________________________________________________________
C
C Mod: DD-MMM-YYYY, My Name:
C Changed such and such to so and so. etc. etc.

C DD-MMM-YYYY, Your Name:

C More changes ... The ordering of the revision history
C should be such that the NEWEST changes are at the IIEAD of
C the list :
(o]
C=======================================================================



Appendix E.2: Examples of Documentation in Accelerator
Department

Things Pending for Operations Support (1)
Weekly Summary Report (1)

Mark II Move Downtime Schedule (1)
Control Systems Maintenance Memo (2)

Spare SLC Equipment Memo (1)
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C6T

Things Pending for Operations Support
Prioritles are listed A, B aud C for high an4 low respectively.

This file is SLC::DISK!:[DEW.NTCIOPS_SW.DOC

It should be most up~to~date cachh Fri. evening

For the S/D (S

means
means
means
meaus

=z

Work
Rem.

pec/Design) column, the codes are as follows:
(not necded 7/ not applicable )
does not yet exist

does exist

1.
2.

may not be mecessary,

exlsts, but needs more work

Work
Done

0.

E=t.
Avail.

or

Current projocts

Code

Status

05-Nov-1987

Description

0.4

0.4

Or-KL-021

1KJ

Provlide solid-state sub—booster support for CID/Sector f; may
only require duta base mods plus beam test time, without new code

~0

Done

Oor~KL-011

1KJ

(Including configuration save/restore).
Y to be
MCIl and

Damping Riag RF control
{HKJ shouwld talk with II¥ people + spec —= only.
instolled 7747877 MCRt wouldu't have to be JIKJ.
JSheppard to taolk with IKJ.]

~8

oP-0P-019

| 3

(sculo control, ... a la SAMPLE)

Offline inlerfnce to USTHUF
{Functional spoc in worksl

Cousider using MATLAB for phasc 1.

]

[3

or-or-02u

CUD to provide BPM dlisplay scrvice. Approx. once per mlmtte.
[sec. spec MCH 8 soon, MICK. Can use relference orbits [rom confligl

-2

thiuking

or-ur-o0vv

TEG

|

Think about MHPS-1, NPG, LI'Ms, SBD, etc., & regiounal PP’s

Usc of the Single Bemm Dumper magnet. In rate limit mode not
all ulfected devices (BPMs, Profs, ...) are YY triggered.
Yuut to kill dowustresm PP''s (Step IV of FF 3 step phase—in).
Want to keep high power devices cycling as much as possible.
{sco nlso FI-BP-010]

12

17

11702707

or-Ti~001

3
N\
<

Schome to entler trouble veport (SCP entry, or terminal entry,

or luformation should be accessible by people wlthout
consoles, bul anlso by people with CALFs etc. {SPIRES integration
not needed on st puss, FPass 2 should integrate with CUD /
displays 7/ SLC Datubnse ~ ... DMoved to 8800; DEVSCP exists;

for hardcopy willl use priunters on VAX ports; inherltors coming

online.]

2

2

OP~-IiN-005

MAF
KKU

o conlrol console video monitors [see spec MCI. Needcd

Software
Separate address/data IDOM strobes.]

in 2-3 months (from 7/720).

or-ru-002

AXK

Toroid calibratlon. Isec speec MCU ... JRM to patch JFC’s code.
Ultimately needs timlng fudge in DD (callb, diff. from data acq.
Hoeds attentlon!! A JAM Kludge exists, but not final solutiom.]

[4]

Done

OL-MA~026

KKU

Turn on Blow Tovecl Qunds tlhirough ACCESS (zero DAC first) [BM]

[Exists nceds checkouwt]

i
!
|
|
1
1
|
1
i
l
1
|
|
t
|
!
|
|
|
|
I
|
1
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I
f
|
|
1
|
|
|
|
|
i
|
1
|
!
l
t
I
|
|
!
i
|
[
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|
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I
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|

|

|
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I
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0Or-AD-003

I
!
!
|
|
|
I
|
I
|
|
|
I
1
!
!
|
|
|
1
|
|
|
|
|
!
!
|
|
|
|
|
|
[}
i
!
!
|
i
|
|
|
|
|
|
|
|
I

KKuU

(currently white).
of error msgs if a
Found In DR, PRL,
Capabillty exists
Need info.l

flow switch goes OFF

mny cause s “flood”
[KKU to try a few like this.
Flowswllch glrder 700 EPOZ2.
logping, error msgs.

Make an errov 1f
I'roblem this
pump goes out.
i, ARC. e.g.
bits exist for color codiung,

.




WEEKSUM1 SCRIPT Al

Week of July 6 to July 10

Dated 07/14/87 12:56:05

WEEKLY SUMMARY

From disk WAAl91

Page

By W. Asher & R. Anderson

1

Date Problem Comments Down | Group | Follow-
Hours up
7/6 S0/1 waveguide LCW Many valves were closed| 16 PEI Kk kKK
0141 still drained. which required effort
to re—establish water
system.
1845 VV1A won't turn on. No real problem found. 1.1 PEE fixed
2033 K1-2 focus p.s. has Repaired p.s. 1.7 s
failed.
2250 K1-2 low power out. Raised beam voltage. .7 LS
1/17 NDR bend tripped many Spent many hours trying| 8 LS
0045 times. to determine cause,
trouble was in intlk.
card.
5 NDR RF tripped on mag Replaced remote pot. 1.4 CS
over/I.
2000 No output from NDR Replaced klystron. 18 KIF
compressor klystron.
7/8 Lost PPS power at FF. Someone turned off 1.5 OoPS
1457 breaker.
1724 Lost vacuum in NARC. Fixed vac. leak. 7.5 VAC
1955 SDR Ext. kicker off. Tripped on temperature 3 CS
installed fans.
7/9 50B1 safe switch on, Reset. Reset MPS for 1 OPS
0520 also SRBend valve not manual valve.
open.
0800 SDR RF tripped off Focus p.s. was changed | 3 Cs

due to focus O/I.
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NARK

I1 NOVE DOWNT

INE SCHEDULE REVISION AS OF:

TASK

cID - o8t { SODJA 3
POLARIZED SOURCE
NISCELLANEOUS

OPERATIONS CHECKOUT

DAMPING RINGS [ LINEBARGER )

INSTALL 2-BUNCH KICKER
NRTL MODIFICATION
REAL IGNMENT

NISCELLANEDLS
OPERATIONS CHECKOUT

POSITRON SOURCE [ LINEBARGER 1
NEW LAMBERTSON INSTALLATION
NEW UFS, SORCE

WTA MODIFICATION
KISCELLANEDUS

OPERATIONS CHECKOUT

LINAC UPSTREAM [ INWN ]

BEAMLINE 99
MISCELLANEOUS
OPERATIONS CHECKOUT

LINAC DOWNSTRERM [ INWN ]

NPRS

ALIGNMENT
MISCELLANEOUS
OPERATIONS CHECKOUT
BsY

[ INWN ]

POLARIMETER

INSTALL 5L3

MISCELLANEOUS

OPERATIONS CHECKOUT

NORTH ARCS [ BEARHART 1

MISCELLANEOUS
OPERATIONS CHECKOUT
SOUTH RRCS { BEARHART ]

NISCELLANEOUS
INSTALL SXY SOUTH
OPERATIONS CHECKOUT

NORTH FINAL FOCUS [ 6RAY 1

CS CABLE PLANT MWOVE
WRTH EP€RGY SPECTROMETER
INSTALL PCBY
INSTALL CoX
INSTALL PClex
INSTALL PC1O. 5Y
INSTALL C1Y
INSTALL PC7.5
MISCELLRNEDUS
PPS KEYBANK INSTALLATION
TUNNEL SHIELDING
OPERATIONS CHECKOUT

SOUTH FINAL FOCUS

INSTALL PC3

INSTALL PC12

INSTRLL PCBY

INSTALL. CoX

INSTRLL PCioX

INSTALL PC18.5Y

INSTRLL C1Y

INSTRLL PCT7.5
ELECTRONICS CABLE PLANT MOVE
SOUTH ENERGY SPECTROMETER
NISCELLANEQUS

BPERATIONS CHECKOUT

MKII MOVE ON BEAM LINE [ GRRY]

MKI1 MOVE ON BERM LINE
MISCELLANEOUS
MISCELLANEDUS

[ BRAY 1

[ VARIOUS 1

SUNMARIES

W1 WK1

Wl M2 K3 WA KT KE K7 K3 K9
10/12 10719 19/ 1172 119 /16 11723 11/30 1271 12/ 12721 12/28

wx
[ -F ]

| booOXXXXIX | | | | | | | ! I
IXXXXXXXTXXXXXNXIXXXXAAX N XAXXAAX VXX | | | | I t I
[ t | IXXXXXXXIXXX 1 | 1 1 I | 1

IXXXXXXXEXXXXXXXTXXX | |
| |XXXXXXXIXXXXXXXIXXXX t H
| boXXxxxxx |
IXXXXXXXIXXXXXXXIXXXXXXXIXXXXXXX!XXXXX |
1 i PXXXXXXXTXXXXXXXIXXXXX |

XXX
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IXXXXXXXTXXXXXXXIXXXXXXXXXXXAANIXX |
IXXXXXXXIXXXXXXXIXXXXXXXIXXXXXXXIXXXXXXXIXXXXXXXIXXXXX
| AXXXXXXIXXXXXXX DX ool |
| XXXXXXIXXXXXXXIXXXXXXXIXXXXXXXIXXXXX ! |
I IXXXXXXXEXXXXXXXEXXXXXX | X

| IXXXXXXXIXXXXXXXIXXXXXXXIXXXXX | |
- PXXXXXXXEXXXXNXX 1 XAXXX 1
IXXXXXXXlIXXXXXXX:XXXXXXXIXXXXXXX'IXXXXXXXIXXXXXXXlIXXXXX

XXxx

X K 1
1 1 1
IXXXXXXXIX |
TXXXXXXX1XX I

xXXX 1XXXX
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>
>
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X 1 1 | boxxx i

| | X oo
| | 1 XXXUXXXXXXXIXX
| PXXXXXXX1X | |
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1XX 1XXXXXXX1 XX%%XXXIXXXXXXXIIXXXXXXX:&%XXXXIXXXXXXXIXXXXXXXIXX

(BRI XXl | i
| [ | ] iX XXX 1Xxxx I
! I I I ! | I ! IXXXXXXXEXXXXXXX

XXXXXX

XX XXX XXX XXX XX XXX s 1xx IXx |

IXXXXXRXEXXXXXXXDXXRAX 1 oxixx

10/12 10/19  1e/26 1t/2 1149 1116 11723 11/ /7 12714 12/21  12/2B

/478

W12 W13 Wi

1/4 111
| |
| |
| 1
i i
| |
| I
1 |
I !
| ]
1 [ 444
| I
| |
| !
| l
I |
.55 S
xxx 0
} I
i [
| |
XX |
| |
| |
| |
i 1
M I
XX EXxxxx
[ t
:XXXXXXX:X
| !
| !
1 I
| |
! 1
| |
1 1
| |
1 |
1XXxx 1
1 |
i I
PXXXXXXXIXXXXX
| 1
1 |
| 1
! I
| |
XXX
| |
1 !
| |
| |
xx 1
| |
1 i
IXXxx 1
PXRXXKXEXRX
! }
174 1711

HK! W2 W3 4 WS Wb W7 M8 K9 WMie Wi

194

W12 W13 W



MEMO
March 19, 1988

To: Distribution
From: M. C. Ross and S. Ecklund
Topic: Control System maintenance

During the coming months, responsibility for exchange and repair of control
system components will shift from "Sector Ten Maintenance’, 'MCC
Maintenance' and 'Digital Maintenance' to accelerator and storage ring
operators and the Accelerator Department Controls Section staff. There are
several reasons for this change of responsibility. The primary reason is
that, as we begin to make luminosity with the SLC, we need to bring more
engineering manpower to bear on remaimng control system problems. The
best way to do this is to build engineering groups with full system
responsibility extending from design to repair and preventative maintenance
and 1t is for this reason that there will no longer be separate control
system engineering and maintenance groups.

Engineers and Technicians in the Power Conversion Group will perform
maintenance and diagnostic functions on power supply and
Klystron/modulator systems. They are responsible for magnet and power
supply systems, including magnet protection interlocks, up to the CAMAC
modules. They are also responsible for klystron modutator systems up to the
CAMAC modules.

As aresult of these changes, the following procedures will apply: (effective
3/18/88)

Off.Shift (Weekdays 16:00 - 08:00, Holidays and Weekends)

1) In case of control system component failure serfous enough to impact
accelerator operation the MCC (or SPEAR/PEP) operators will carry out
simple diagnostic tests and replace modular units. A set of system
documents and a spares inventory will be located at MCC. Spares inventory
appropriate for the PEP/SPEAR control systems will be located at SPEAR
and PCR. During next few months, "Sector Ten’ based technicians will help
show operators these tests and replacement techniques.

2) 1T the raflure persists after these procedures are completed, the operator
will call system specialists for telephone consultation. The system
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specialist, if available, may be asked to come to SLAC to continue work on
the problem.

3) If no system specialists are available, the operator will page the
appropriate on-call Controls Section staff member. A senior staff member
(or a palr of staff members) will be on call, 24 hours/day, 7 days/week,
from each of the Controls Section Engineering groups; Software, Hardware
and Beam Diagnostics. The on call schedule will extend from Monday 8:00 to
Monday 8:00. Individuals who are on call will carry off-site, six Bay area
county pagers similar to that carried by the program deputy.

If ‘on call’ personnel are summoned to the laboratory on off shifts, they are
required to sign in and out at MCC. On signing out, they are required to
document the action taken to solve the problem in the MCC log book. If they
are unable to solve the problem, they are required to notify their supervisor
or group leader as soon as possible. '

4) In case of control system component failure not serfous enough to impact
accelerator operation, the operators will perform diagnostic tests, as time
allows, in order to properly document the problem so that repair work can
rapidly proceed the following work day.

On Shift (08:00 - 16:00)

1) In case of control system component faflure serious enough to impact
accelerator operation the MCC (or SPEAR/PEP) operators will carry out
simple diagnostic tests and replace modular units.

2) If the failure persists after these procedures are completed, the operator
will call system specialists to continue work on the problem.

3) If no system specialists are available, the operator will page the
appropriate on-call Controls Section staff member.

4) In case of control system component failure not serious enough to impact
accelerator operation, the operators will perform diagnostic tests, as time
allows, and notify the appropriate system spectalists. It is the
responsibility of the operator to clearly and concisely log the probiem.
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SLAC MEMORANDUM March 16, 1988

To: Distribution
From: Dave Hamilton

Subject: Spare SLC Equipment

A stock of spare equipment that will be used as replacements
will be Xkept in MCC. This 1list will obviously grow as needs
dictate but will start off with a complement of the following
that will reside in the "GOOD MODULE" locker next to the PDpP-1ls.
A section of some room will be provided so the larger scale
spares envisioned can easily be accomodated. THESE MODULES ARE ON
AN EXCHANGE BASIS ONLY—— A GOOD ONE FOR A BAD ONE. NO LOANS OR
GIVE AWAYS.

CAMAC Mcdules of all varieties.

CAMAC Crates with Power Supplies attached.

Multibus Cards of each type used.

. Multibus Crates

Multibus Power Supplies

A Fluke DVM and tools that are commonly needed.

Special Fuses and a Fuse Puller for the ARC AC Power _
Dlstrlbutlon ‘Feeders located behind the racks in the ARC's.

\lO\LanU)t\)}—‘

An ongoing effort has been made since the inception of the
first SILC module to tag them with SLAC ID and serial numbers and
to record their location each time they move in the LEP database.
This effort will continue and will need the support of those
changing modules, card, crates, etc. There will be a sign in/out
sheet in the locker that will require entries to be made. The
information required is as follows:

1. Module Type———SaM, DAC, PSC, etc.

2. SLAC ID #————— White bar—-ccde # such as 160001234 or the

older Red/White sticker # such as 12345
3. New Location of the Module. The general concept used is
the physical location. Some of the key terms used are:
A) NARC and SARC for the SLC ARCs
B) S20-AL02 This meams Sector 20, ALcove rack 02
C) S20-F5A This means Sector 20, Fiat rack 5A
D) DR-DAC51 This means Damping Ring rack DACS1
E) 751-R35 This means building 751, rack 35.
4. Users Name————Your Name
5. Loan Date———The date the transaction takes place.

The specific slot of a module or level location of a chassis
is not needed, so do not include it.

Keep the above requirements in mind when using modules etc.
from the spares.
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APPENDIX F

Quality Assurance Policies and Standards in Research

198



APPENDIX G

Quality Assurance Policies and Standards in Purchasing
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Appendix G.1: Examples of Documentation In Purchasing

Material Acceptance report (1)
Purchase Requisition (1)

Stores Material Requisition (1)
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Typed 9/17/87  Recd 9/17/87 SUBCONTRACT OR

STANFODRD UNEVDSITY PURCHASE ORDER NO.

STANFORD UNEAR ACCELERATOR CENTER :
515-5-1192

P. O. BOX 4349, STANFORD, CALIFORNIA 94303

9/13/87

MATERIAL ACCEPTANCE REPORT _ : DATE RECEIVED

MARUBENI CORPORATION
MARBUENI AMERICA CORPORATION/

}_noézm‘<_l

RECEIVING REGISTER NO.

7294

. SHIPMENT NUMBER ’ . | PURCHASE REQUISITION NUMBER

LIST THE ITEM(S) THAT ARE REJECTED .
REJECTION > AND TO BE RETURNED TO THE VENDOR FOR:, . REWORK D REPLACEMENT D CREDIT D
'LEOM ?L:a‘s'::%" DESCRIPTION / SERIAL / DRAWING NO. ' Ac'::cz,iw. n:ﬁg‘cr REASON FOR REJECTION
4 SLD LIQUID ARGON CALORIMETER

SUBCONTRACT NO: 515-5-1192
PACKAGE NO. GP-L-1/14

NET WEIGHT  KGS ' 11 © NN
GROSS WEIGHT KGS , . Y[ ) Es wwE
. ' ) ’ -‘ :
DIMENSION X X CM ce P oy® N
e A VB C Gross weight: 94.800 KGS
MADE IN JAPAN T e ® 1 w ©
. S el C A Wy ¢ ® el © Measurement : 648.031
ages 3
e\ 5 N< ] (@]
VB 13
o o ®
g S
h 1

1 B/ALL ITEM(S) OF THIS SHIPMENT ARE ACCEPTED AS ORDERED AND RECEIVED.

2 L] ALt 1TEM(s) OF THIS SHIPMENT ARE ACCEPTED EXCEPY. THOSE LISTEDABOVE.
REQUISITIONER A M

RELEASE DATE 9 A &+

ACCEPTANCE P

OTIFIED AND AGREES TO RETURN THE REJECTED

VENDOR N

ITEMS(S) BY "

‘OR  INESS.SERVICE ONLY

" DATE |

4

PROCUREMENT
PURCHASING/CONTRACT ADPMIN . ABA. shns man Ava
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Order Date o - Requisition No.

PURCHASE REQUISITION
05227 E

STANFORD UNIVERSITY Rem'm o
STANFORD LINEAR ACCELERATOR CENTER
Originator 8in No. {Phone Ext. Group  |Code -
Groiwv . -~ thorization Req'n. Date Date Required -
Account title Account No. Work Order No. E
Refer Inquires To Buyer S 575 OTHER
Specilic Delivery Point | Object | Budget Approved By . ) fe D%Jn L RD.DQEES{E,Y
. Approval (Business Services Only) ]
. Telephone Authorization Purchasing
Does Requisition Involve Hazardous Material 7 Yes No < Must Be Checked Special Handling or Inspection Required| Attach Terms
Explosi L Radivactive Mat! - Toxic, Corrosi Flammati Packaging Requirements Cond.
xplosives asers adioactive Mat L, ~Ray Equip. oxIC, rrosive, or mmat
U g 0 U Material ¢ (es[Ino Yes [Jno
Vendor Name Detivery Date Ship Via F.OB. Contfirming To Terms P.O. Number |
Dest. |Ship Pt
A \
. |
~
‘LEOM IQUANTITY|UNIT COMPLETE DESCRIPTION OF MATERIALS ES}}:’{[‘CTEED UNIT PRICE [UNIT
!
]
L]
i
:
1
. - M . '
GOV'T. Contract No. If Other Than "515" REMARKS: A
List Suggested Vendors Below
REQUISITION NO.

NO. 37700 (6/87)
DIRCHASING
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Stanford Linear Accelerator Center

Stores Material Requisition

R 2sted by Phone ext. ) Department
Bldg. Room Material For: [T} Shop Stock. [T] Over Shop Stock Leve!
Instructions:

To fill your order promptly and correctly, list items by SLAC stock groups. For example, arr b 4 —~
in numerical order. All items to be charged to same Account or Work Order number. No bockpt)réers q:egqeueZtgcl::sFi)detji_oénz\ Ie;fcé
when filled. Use this form only when ordering 10 or more items. ! P

Acc't.
ltem | Quantity | Unitof Use Description of Item SLAC i
No. Required Issue Only {Not required if SLAC stock no. shown) Stock Number Q|:':_:‘efgy
Account | Work Order No.
_Si ture of Requisitor: Issued by: Date:
Date: Staff No. Posted by: Date:
ronw 27708 d-ae) Accounting [ Stores | W [ Material
[White} 1Pink) {Blue)
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APPENDIX H

Quality Assurance Policies and Standards in Experimental
Facilities Department
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Appendix H.1: Examples of Documentation in EFD

Hazardous Experimental Equipment Committee Operational
Approval (1)

Earthguake Safety Committee Review (2)
Trim Code & Cabling Procedures (3)

SLC Cableplant Installation - Quality Assurance Check off
List (11)

Instrument and Control Installations- Quality Check off
List (3)

Procedure in Target Production (18)
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HAZARDOUS EXPERIMENTAL EQUIPMENT COMMITTEE

Case No.: Date: March 22, 1988
Description: Location:
Person in Charge:

Others Concerned:

OPERATION APPROVAL

The Hazardous Experimental Equipment Committee has approved the equipment
named above for operation. Hazards, unique to this experiment are:

The following restrictions apply, and a list of these restrictions must be placed
near the apparatus, and at the apparatus control panel.

. Follow operating procedure.

This approval is based on
Inspection: Inspected by

Schematic: SD-

Procedure:
Drawing:
H. DeStaebler, Chairman
by J. Mark, Secretary
Distribution: -
69 J. Cerino 96 H. DeStaebler 55 R. Gearhart
84 D. Gordon 55 J. Harris 84 I. Lin
95 R. Larsen 07 K. Lathrop 24 J. Mark
55 QG. Nelson 21A H. Petersen 15 J. Rees
80  B. Richter 20 S. St. Lorant 80  C. Prescott

84 G. Warren
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MINUTES OF THE SLAC EARTHQUAKE SAFETY COMMITTEE MEETING
September 10, 1987, 9:30 am

Members present: F. Halbo, H. Lynch, M. Obergfell.
Visitors present: B. Denton, R. Haddock, DOE/SAN

The agenda for today’s meeting was a review of the MARK II muon facade
upgrade which was just installed last month.

Denton provided the Committee with a sketch of the MARK II assembly
showing the general appearance and location of the added Upper and Lower
Facades. A copy of this sketch is attached.

There are 4 facade assemblies, two upper and two lower, each weighing 30
ton, for a total of 120 ton. The facades are attached to the magnet and central
detector assemblies which weigh about 350 tons. The 100 ton top hadron absorber
is supported by the top of the magnet assembly. Thus the total weight of this
assembly is 570 tons. A check of Ross Johnson’s calculations indicated that he
assumed the combined weight to be 555, ton so the committee was satisfied that
the original calculations are still valid since the actual versus assumed weights
ony differ by 2.7%.

Denton explained that the isolation pads that are to be installed at the four
corners of the detector once it has been moved into the beamline were designed
to reduce earthquake induced input forces from .6g to .25g. His design for sup-
porting each facade was conservatively based on the .6g, however.

The method of holding the individual 2-ton lead blocks together was re-
viewed next and appeared satisfactory for the lower facade. The upper facade

is supported differently and it was not clear how the blocks are restrained in
rotation.

The 1% x 18' array of 9 ea, 2’ wide, 2 ton blocks is supported by a shelf
supported from above. The bottom of this shelf is supported vertically by two
gussets, but there is not enough weld to prevent the shelf from swinging out in
case of earthquake induced forces. Denton was also asked to either calculate the
forces on the upper bolts due to rotation or to restrain the baseplate, thus pre-
venting rotation. There was also a question about the possibility of an individual
block rotating sideways out of the shelf. He is to discuss his solutions with us

when we inspect the Mark II installation on the beamline before beam is turned
on.

There was no further business to discuss so the meeting was adjourned at
10:30 am.

Distribution:
COMMITTEE MEMBERS: OTHERS:

49 R. Byers 22 C. Corvin 60 ¥. McLaughlin
20 F. Halbo 84 D. Gordon 03 A. Simpson
94 H. Lynch 22 J. Harm 12 J. Rees
22 M. Obergfell 15 L. Kral 60 R. Pedersen
96 K. Skarpaas 07 K. Lathrop - 80 C. Prescott
84 G. Warren 15 E. McKeen 02 E.B. Rickansrud
95 J. Dorfan 80 B. Richter
207

0CT 9 1987



MARK TI AT SLC
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FILE: TABLE - CONT A Dated 03/21/88 13:31:32 From disk ARL191

TABLE OF CONTENTS

BNC

TRIM CODE FOR
RG-59

RG-62

HELTAX

TRIM CODE FOR

H5~50 UNJACKETED HELIAX 7/8
HJ5-50 JACKETED HELIAX 7/8

HIGH VOLTAGE

TRIM CODE FOR

RG-58 SHV

REYNOLDS TYPE C SHV
RG-59 SHV

RG-58 10KV

REYNOLDS TYPE C 10KV
RG-213 20KV

RG-214 20KV

KELLEMS

KELLEMS SPLIT SUPPORT GRIP LACE CLOSING INSTRUCTIONS
KELLEMS SPLIT SUPPORT GRIP ROD CLOSING INSTRUCTIONS
KELLEMS CABLE PULLING HARNESS PROCEDURE

K-LOC LEMO
TRIM CODE FOR
LEMO - SWISS FYXI-405
LEMO KINGS CONNECTORS

TYPE HN
TRIM CODE FOR
RG-213
RG-214

TYPE N
TRIM CODE FOR
RG-214

MISCELLANEOUS
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CABLING PROCEDURE CP-400
CABLE RG-59

CONNECTOR BNC 59-81

STORES #59-299-014-62

CABLE RG-62
CONNECTOR BNC 59-294

STORES #59-299-014-52

TRIM CODE 401

DIE SIZE KTH 2002

TRIM CODE CHART
CODE A B C | o
401 2% Vs - 468 | %
402 134, Ye .375 %2
405 5144 Yis 871 Yea
406 %5 0 : .093 ‘ Ns
407 1. 0 496 | He
408 “Ths He 809 | s
409 214, He .406 | %
416 27, %s 453 | %
418 ‘7/64 e .BOS l Ves
420 21, Yis 600 | "%
424 Ys e .450 L Yoa
425 1%, 0 316 | %
431 Ne 0 .366 | He

210

K-GRIP SLEEVE

| \ / Tl//CUTZ
= ==

1- Cut cable end square, slide K-GRIP sleeve over
jacket and with jacket trim jig make cuts 1 and 2 in
jacket.

2- Remove jackets to dimension “A,” flare or buige
back braid and trim with scissors at edge of jacket.

=

L

q'- Using dielectric trim jig, trim dimension “C.” Ex-
posed center conductor length will be equal to dimen-
sion D" of trim code.

:za
_ | &< e

= Solder or crimp contact to center conductor.
For captive contact connectors omit this step and pro-

!

ceed to step §.
FQ =
| U

B- Push K-GRIP Jr. over dielectric and under braid
until dielectric bottoms in connector. When the “B”
dimension in the trim code is 0, the K-GRIP Jr. is pusheq
under both braid and jacket. Teflon jackets may be slit
axially %" in two places to facilitate entry of the K-
GRIP.

—

_—

7 » Slide K-GRIP sleeve against shoulder on body and
form hex.

For captive contact connectors, solder contact to center
conductor and thread assembly into connector.
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CABLE PULLING HARW..S PROCEDURE

Tap% L~r—— Tape _,_{

DO NOT USE CABLE TIES
ON THIS PROCEDURE

11¢ -

LOOP PULL ROPE THROUGH EYE ON PULLING GRIP AND WIRE IN THREE PLACES AS SHOWN.
EACH PLACE SHOULD HAVE TWO LOOPS, CINCH WIRE DOWN TIGHT WITH PLIERS AND CUT OFF EXCESS
BEND ENDS OF WIRE BACK TOWARD END OF CABLE AND TAPE WITH ELECTRICAL TAPE AS SHOWN,

PLACE PULLING GRIP ON CABLE AS SHOWN AND WIRE TRAILING END WITH TWO LOOPS OF WIRE
LACING IT THROUGH THE END LOOPS OF THE GRIP, TIGHTEN WITH PLIERS AND CUT OFF EXCESS
AND BEND ENDS OF WIRE BACK TOWARD CABLE REEL AND TAPE WITH ELECTRICAL TAPE, THE
REASON FOR WIRING THE GRIP IS IF THE CABLE GETS STUCK IN THE CONDUIT AND HAS TO BE
PULLED BACK YOU WILL NOT LOOSE THE GRIP FROM THE CABLE.

MATERIAL NEEDED

Pullipg Grip

Common Bailing Wire

Heavy Duty Pliers
Electrical Tape

EoTEC RN I
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