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10 TRAVELER INFORMATION G . ﬁ?"" /

This traveler shall be used for the installation and testing of Dé/S—é 47‘/[ ‘F / q

end station equipment previously installed and operated at
NSLS or another facility, that is now being installed at NSLSII.
This traveler goes beyond the typical installation/test traveler
that instructs/documents installation qualification. It will also:

1) confirm that the re-purposing of this equipment was
reviewed and approved for its intended use 2)‘€ollect upgrade
information from subject matter experts (SME) that they
deem nesessag,for the equipment's safe operation at
NSLSII, and 3)"confirm that any new upgrades have been
implemented.

COMPLETE OP#20 THRU OP#130 BEFORE INSTALLATION

20 A. Inthe space provided at the top of this traveler write in the

relevant beamline.

C-ThE

06/56

18/ 1

B. In the space below record the name/descripton of the end
station equipment, and its intended use.

NAME/DESCRIPTION: LACIAT- | &, He e pi 1

INTENDED USE: Nf\AAFS rvt-:‘\cj-.wec\) on
ST ‘
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30 EQUIPMENT RE-PURPOSING REVIEW - This operation
shall be signed off by the Lead Beamline Scientist when all
concurrences have been obtained.

The undersigned have inspected the end station equipment
and agree to the following:

It is fit for the intended purpose

It will be used in a manner in which it was intended
There is no additional radiation safety risk

- There are no additional vacuum/pressure vessel risks

Concurrence:

Y

Lead Beamline Scientist:

4

Program Manager: B»E—}/- - '_ RN
Project Manager: /j(w \//r’
Beamline Engineer: \\ )
ESH Manager: Cﬁzéu%%@/‘
40 EQUIPMENT UPGRADE INgORMATION - This operation

shall be completed by the Electrical Engineering Group
Leader

Inspect the equipment for electrical safety hazards, and
complete the following:

____ The equipment is safe as is and there are no upgrades
required.

__'/The following upgrades are required:

RACIC BFIL

AAck CLghANyuP

< Le\

Note: If there is not enough space provided here please\wrlte
"See attachment" and reference 'OP#40" on the attachment.
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50 EQUIPMENT UPGRADE INFORMATION - This operation 6t C:Fh </ 20 M & ]
shall be completed by a Pressure Safety SME 223 )

Inspect the equipment for pressure safety hazards, and
complete the following:

_X_ The equipment is safe as is and there are no upgrades
required.

___ The following upgrades are required:

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#50" on the attachment.

~

60 EQUIPMENT UPGRADE INFORMATION - This operation /
N/? 17

shall be completed by a Vacuum Engineer )V‘—{-_jwév /5t 7
Sk V0. QU2

Inspect the equipment for vacuum equipment performance,
and complete the following:

___ The equipment is acceptable as is and there are no
upgrades required.

_/The following upgrades are required:

Er S LAY Lover LPurpc Mede VP VALV S
INT Fel ATEDS To PIrPS, ENSULE ok (A T CTlerns
Cortedd  Puf  SAFE VACwLr VALVS 0P eRATIoN

Note: If there is not enough space provided here please write ~ o
"See attachment” and reference 'OP#60" on the attachment. C OM / LT ED

e //L/z?
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70

80

EQUIPMENT UPGRADE INFORMATION - This operation ﬂhl A Y 1/ 2(1
shall be completed by a Radiation Safety SME ?’m c)

Inspect the equipment for radiation safety hazards, and
complete the following:

___ The equipment is safe as is and there are no upgrades
required.

The following upgrades are required:

k. Mo dav tladcvr e 5
A S et fy S
S(L,ISl*vmf vel A,

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#70" on the attachment.

EQUIPMENT UPGRADE INFORMATION - This operation f‘ .
shall be completed by the Beamline Engineering Group > {741 /’)”' / 210 No¥nless
Leader 1 3280 201}

Inspect the equipment for mechanical safety hazards, and
complete the following:

The equipment is safe as is and there are no upgrades
required.

‘/ The following upgrades are required:
, . . A i
Epscere mgehowmes) Stk Lt 2L fin, 2

; 7
w Chitn i, Suppet.  —> OKas mstalled Sept. 2018 2’7/%

Note: If there is not enough space provided here please write
"See attachment” and reference 'OP#80" on the attachment.
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90 EQUIPMENT UPGRADE INFORMATION - This operation <k el
shall be completed by ESH Staff e@ e “fll ki / 5
la4s5
Inspect the equipment for safety hazards, and complete the
following:
Z The equipment is safe as is and there are no upgrades
required.
__ The following upgrades are required:
Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#90" on the attachment.
100 EQUIPMENT UPGRADE INFORMATION - This operation o Goafla eJ 20t 207
shall be completed by an EPS Controls Engineer ‘
22073 T
Inspect the equipment for EPS upgrades, and complete the
following: UA
o™
__ Theequipment is acceptable as is and there are no \0q 3¢ sf
upgrades required. Uf- ( F o
v A9
4 The following upgrades are required: aobaf (/0 r
4
,

J!Pl.(f VOr)'( 7Du-/'a‘“ sbjf/( /-v’fﬁ ;/
f}tr i \f,! ﬁt"'fff_f) 7] 16 (}a/éi,/n.}c/ CY“"’/

Cen /J'c'- ’/‘(’_x;{m-/ I?-‘éif!ﬂrYf Cof
Y /g

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#100" on the
attachment.

freat s;d
/4,” 7/‘/} /¢

1(

,4(,,
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110 EQUIPMENT UPGRADE {INFORMATION - This operation Ao .
shall be completed by a Mechanical Utilities Engineer : \ l I i
NS NESIES

Inspect the equipment for mechanical utillity upgrades, and
complete the following:

____ The equipment is acceptable as is and there are no
upgrades required.

_[ The following upgrades are required:

> PCHW) Sy STEM 1S

| USED,; neT™ HASKRIS
MASUET CoUls Cleu it 10w MaWP =~
: 4|5 )i =

0F MASYalS umpP

VRESSULE TEST TDOCOMBEMIAN 0N &Y

Note: If there is not enough space provided here please write / \(,\
"See attachment” and reference 'OP#110" on the \)\'\/")
attachment. E
(-
120 EQUIPMENT UPGRADE INFORMATION - This operation /\[/4

shall be completed by the Survey Group ﬂ—'ﬁ E%gfﬂ %/07/}7

Inspect the equipment for survey/alignment upgrades, and L
complete the following: RA H

[ The equipment is acceptable as is and there are no 2656 3 7/&«7{7

upgrades required.

___ The following upgrades are required:

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#120" on the
attachment.
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130 END STATION DRAWING C THE
. 7 ¢ H19
A. On the space provided on page 1 for part number record bo} :{ fdé
the released drawing number for this end station equipment.
B. Verify that the drawing includes envelope dimensions,
location from source, critical interfaces, performance
specifications, and upgrade information from the SME's. For
clarity purposes the drawing may also include a photo of the
equipment but its not required.
COMPLETE OP#140 THRU OP#250 AFTER INSTALLATION & UPGRADE
140 Follow the ESH and PPE requirements for the area. Wear //5__..
safety glasses, safety shoes and gloves for physical "
installation as applicable ! 119Y //9\3//9
150 Verify measuring and test equipment used for this procedure /4
contains a valid calibration label in accordance with NSLS-I| i
Calibration Procedure PS-QAP-0901, where applicable. /979 o '77&3//‘1
The technician is responsible for notifying the technical
supervisor and/or the cognizant engineer of any
discrepancies occurring during the performance of this
procedure. All discrepancies shall be identified and reported
in accordance with NSLS-1I Discrepancy Reporting Procedure
PS-QAP-0002.
160 Verify installation of the end station components per its T Ay —
released drawing. C - IAYE (//7,3%/ g
24 (£
170 Verify windows and viewports (overpressure, Be) are installed C - T A =
and compliant with NSLSI requirements 5(,/7/3//7
o 5 1§5%
180 Verify access to the end station and adjacent equipment is C.TAYE
acceptable and unimpeded. 9/7/2// ?
o666
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190 MAGNETIC FIELD SAFETY VERIFICATION - This operation * L Sosnties B
shall be completed by BNL Safety and Health Services W’ o V/Zi/' 7

Division Personnel /PP

A. Measure location of 5 Gauss Line. &=

B. Inthe space provided below make recomendations on
shielding, barricades, and/or signage.

Etndles b pon

ety S pt’:-"’-“"? Z._ ﬁ""-}/w/
7 ¥ 77 7

V' ek

C. Confirm recomendations have been installed and are
acceptable.

200 FOR END STATION EQUIPMENT WITH CRYOGENICS N/A
EIANE Jobl S “4/23/19

A. Verify cyro lines are securely supported

B. Veriy over pressure relief device is installed.

210 VACUUM TESTING . OAAE oo -
- L1 (f/ ?""‘7/ 2
A. Perform vacuum testing as per traveler BL-VA-001. 05 AY4

B. Attach completed BL-VA-001 travelers to this traveler.
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220 UPGRADE INSTALLATION VERIFICATION - This operation Cor Tomnyg €_
shall be signed off by the Lead Beamline Scientist once alll , 7(, ,;/;ci
signoffs are obtained from the SME's. o 6/S_é
SME's shall sign-off below that requested upgrades have
been installed and are acceptable. If no upgrades were
requested then write "N/A". ~
w
Electrical Engineering Group Leader: lﬁ.!(
Pressure Safety SME:/{{&% i/{,/,//”/f
Vacuum Engineer: {//(577?/‘{1—-
— 3 i )
Radiation Safety SME: {\\\_},’“ N Y] UL—~—
'
Beamline Engineering Group Leader: W H(W
EsHstaf, (el St |
EPS Controls Engineer: F\S/'A'
Mechanical Utilities Engineer: ,%/Z,C‘)_;——
Survey Group: N‘/A \ \
\
230 SURVEY GROUP & 0o, /
A. Survey and align all components per released drawings. BXX)'? L{ f ‘ /C\
B. Attach survey report to this traveler.
240 Motion Testing with Motion Control System: C <5 /P‘f&"
» p> 2 /
A. Verify the motion of all motorized axes of the end station o é/[ 5°¢ /7‘/ 7) ff
components listed above. Also verify the function of travel
limits, over-travel limits, encoders, and home switches where
applicable.
B. Document results and attach test report.
250 Verify All Traveler Operations Complete C -7 WQ
xy,
ol/$E l7’/ /7
260 REVISION HISTORY (This step is informational and does not

require signoff)

Rev - Description - Date
C First Release




NIST FLNG LOCATIONS 9.6 2018 = DONDAVIS

Point Group
FLNGS AGAIN::FLNG 6 - Cardinal Pis

Point Name X Y z
(mm) (mm) (mm)
Center 2305937 249.835 57778.998

Point Group
FLNGS AGAIN::FLNG 7 - Cardinal Pts

Point Name X Y Z
(mm) (mm) (mm)
Center 2425.904 295632 58896.261

Point Group
FLNGS AGAIN::FLNG 8 - Cardinal Pts
Point Name X Y V4
(mm) (mm) (mm)

Center 2438.005 316.843 59078.205

Cylinder

FLNGS AGAIN::-4.6 DEGREE PIPE
X Y z
Begin (mm) 2285.906 89.142 57636.542
End (mm) 2204.797 111.446 56833.775
Proj. Ang. RxfromY Ry fromZ Rz from X
(deg)  -88.4085 -174.2306  164.6248
Radius (mm) 22.254 Diameter (mm) 44 507

Length (mm) 807.162

Cylinder
FLNGS AGAIN::LARIAT CYL IN

X Y z
Begin (mm)  2301.696 84.911 57791.043
End (mm) 2306.374 83.878 57842.196
Direction  0.091057 -0.020110  0.995643
Proj. Ang. RxfromY RyfromZ RzfromX
(deg) 91.1571 5.2255 -12.4539
Radius (mm) 12.708 Diameter (mm) 25.417

Length (mm) 51.377

SA 2018.12.07_49785 ( x64 ) WORKING FRAME: FRAME&CONTROL::07 ID Page2/2
UNITS: Millimeters
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Serial No Part No Part Rev ECN Rev ECN Rev

71D (SST)| LALIAT 1

Deviation & Waiver:

oP Description Name/Life # Date

DR

10 Follow the ES&H and Personal Protective Equipment

Requirements for the area. /fﬁ/j? 7/0 l//{,/?

15 Verify measuring and test equipment used for this procedure

contains a valid calibration label in accordance with NSLS-I! Y é/ o

Calibration Procedure PS-QAP-0901, where applicable. ,Z,MQ /& 7 /o /3 ) f
. / i

The technician is responsible for notifying the technical

supervisor and/or the cognizant engineer of any

discrepancies occurring during the performance of this

procedure. All discrepancies shall be identified and reported

in accordance with NSLS-II Discrepancy Reporting Procedure
PS-QAP-0002.

20 Vacuum Component/Section Information - This step shall be

performed by the cognizant beamline engineer/scientist = 7
(CE/CS) C-1+1¢/,¢/ 7/ 571
/ 7

A. Record the Beamline name (in the space provided) at the
top of each page of this traveler.

B. For a vacuum component, record the part number and
description on this sheet in the box for "Part No".

C. For a vacuum section, record the section number on this
sheet in the box for "Part No"

D. Record required base pressure for Vacuum Comp/Sec.
,/ /A% (Torr)

E. Review this entire traveler and if a step (OP#) does not
apply, write in that operation's sing-off box: "NA per OP#20"




System Axis Driven with PEWin | Driven with EPICS | Driven with XDAC Date Initials
X Stage Sample Manipulator N/A N/A v 3/5/2019 | 2\
Y Stage Sample Manipulator N/A N/A v 3/5/2019 | o1
LARIAT1 (Compu6K8-30)f
Z Stage Sample Manipulator N/A N/A v 3/5/2019 | N
Theta Stage Sample Manipulator N/A N/A A 3/5/2019 | )\

Completed by:

Date:

\\\.,\.:" %‘ )

R




BROOKHAVEN NATIONAL LABORATORY
DIRECT READING INSTRUMENT SURVEY FORM

Date: 4/18/2019 Surveyor(s): C. Weilandics

|. AREA INFORMATION

Dept. : PS Bldg. : 740 Room: ID-7
Source: GMW 5403EG-50 electromagnet
Engineering Controls: None

Il. EMPLOYEE INFORMATION

Name : C. Jaye BNL / GUEST #: 06156
Dept. : PS Bldg. : 743 Job Title :  Physicist
Exposure Duration (Hrs) : N/A Times Per Day: N/A Times Per Year: N/A

Job / Task Performed : N/A

PPE Used : N/A

lll. SURVEY INSTRUMENT INFORMATION

Instrument;: Metrolab Cal Date : 2/27/2019 Calibrator : N/A
Model : THM 7025 Pre-Cal Comment: cal check
Serial # TH-BO 331 Post-Cal Comment : cal check

IV. SAMPLING INFORMATION AND RESULTS
Magnet current: 60 A
Hazard : Static Magnetic Field Units : ) Correction Factor : None

i 1
- P T
Ubstream Wilew __\ l“-'_.'. \

=TT
2

- .-

S

B t
30 gauss in
plane -

—

)

V. onclusion and Recommendation: Values are recorded at a current of 60 Amps supplied to the magnet. The in-plane
values in the above picture (upstream view) indicate the highest values found within an extended plane of the mounting rack.
The five gauss reading is found at about 18 inches from the center of the magnet




oy '-'Qaufs;s
';’.ﬁbout 18"

i ceguer

i riu‘l-‘:ram.rmm

Observations: Values are recorded at a current of 60 Amps supplied to the magnet.
The in-plane values in the above picture (downstream view) indicate the highest
values found within an extended plane of the mounting rack. The five gauss reading is
found at about 18 inches from the center of the magnet. Note here that the five gauss

contour is within the extended plane of the rack.



—— NISTELNG LOCATIONS 9_6_2018._ _DONDAVIS

o s ‘A _,.'FLNGGI
o = ‘ A o [ MacasaD mrave ]
S TE———— o _ i
/ . . -—-;.:;_—__‘.. R -'+———
{tamiar crim) (-8 oeonee mpe)
e
Point Group
FLNGS AGAIN: FLNG 1 - Cardinai Pts
Point Name X Y. Z
(mm)  (mm) (mm)
. Center 2013.856 94.562 55003.785
Point Group — 1
FLNGS AGAIN: . FLNG 2 - Cardinal Pts
Point Name X, Y z
o N (mm) (mm) (mm)
e Center 2083.297 128.892 55667.257
= nt Group
FLNGS AGAIN::FLNG 3 - Cardinal Pts
Point Name X Y: Z
o (mm)  (mm):  (mm)
- Cente_ri__ 20‘3_3%653 134.4%)_9i _527@4.76_3
“Point Group
Point Name X Y 4
o . | (mm)  (mm) (mm)
) _C_enter 2208.583_ 193.301_ _5_6_876.91_1_
" Point Group N
FLNGS AGAIN::FLNG 5 - Cardinal Pts
Point Name X Y Z
. (mm) (mm)  (mm)
_ C_eﬂter 2282.647_" 230 464 §7582.558
PModEq_ {;'zwﬁ.'?jgflsz‘é@l zgo.z;sc\ML
DEVIA TioN 0,003 ~o.m4| 0,002
Page1/2

SA 2018.12.07_49785 ( x64 )

WORKING FRAME: FRAME&CONTROL::07 ID
UNITS: Millimeters



. NIST FLNG LOCATIONS 9 6_2018 = DON DAVIS _

Point Group

FLNGS AGAIN::FLNG 6 - Cardinal Pts
Point Name X Y Z
(mm) (mm) ~ (mm)
Center’ 2305937 249.835 57778.998

AT LA Point Group = :
FLNGS AGAIN::FLNG 7 - Cardinal Pts

Point Name X Y Z
(mm) (mm) mm)

. ) {mm)
Center 2425904 295.632 58896.261

Point Group
FLNGS AGAIN::FLNG 8 - Cardinal Pts
Point Name X Y Z
(mm)  (mm)  (mm)

Center 2438.005 316.843 59078.205

Cyl'mder
FLNGS AGAIN::-4.6 DEGREE PIPE

X Yy _Z
Begin (mm) ~ 2285.906 89.142. 57636.542

End (mm); 2204.797. ~ 111.446  56833.775
Proj. Ang.. RxfromY. Ry fromZ° Rz from X
(deg): -88.4085 -174.2306°  164.6248

Radius (mm)i 22.254. Diameter (mm) 44.507

Length (mm): 807.162:

W Cylinder |
FLNGS AGAIN::LARIAT CYL IN

X Y z

Begin (mm)" 2301.696 84.911. 57791.043
End (mm)  2306.374. 83.878 57842.196
Direction 0091057 -0.020110  0.995643
Proj. Ang. RxfromY Ry fromZ Rz from X
(deg) 91.1571 52255.  -12.4539
Radius (mm): 12.708. Diameter (mm): 25417

Length (mm): 51.377

SA2018.12.07_49785 ( x64 ) WORKING FRAME: FRAMES&CONTROL::07 ID Page 2/2
UNITS: Millimeters
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10 TRAVELER INFORMATION l - ’)'A,ﬂg

This traveler shall be used for the installation and testing of O é// 37

tf5/)

end station equipment previously installed and operated at
NSLS or another facility, that is now being installed at NSLSII.
This traveler goes beyond the typical installation/test traveler
that instructs/documents installation qualification. It will also:

~“1) confirm that the re-purposing of this equipment was
reviewed and approved for its intended use 27/collect upgrade
information from subject matter experts (SME) that they
deem nesessary for the equipment's safe operation at
NSLSI!, and 3) ©6nfirm that any new upgrades have been
implemented.

I COMPLETE OP#20 THRU OP#130 BEFORE INSTALLATION J

20 A. Inthe space provided at the top of this traveler write in the C - )t

relevant beamiline.
ot /$¢

4r4/19

B. In the space below record the name/descripton of the end
station equipment, and its intended use.

NAME/DESCRIPTION: /,1',04L Sadstatisn (Indudes iO,lL{O 4 MSW m:rrm‘)

INTENDED USE: (luwottsy s Cild PEXHES
Mooweun B ot 3
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30 EQUIPMENT RE-PURPOSING REVIEW - This operation o - jpwg/
shall be signed off by the Lead Beamline Scientist when all - ‘fﬁ%/} 7
concurrences have been obtained. Oé | SZ
The undersigned have inspected the end station equipment
and agree to the following:
- Itis fit for the intended purpose
- It will be used in a manner in which it was intended
- There is no additional radiation safety risk
- There are no additional vacuum/pressure vessel risks
Concurrence: y
Lead Beamline Scientist: (/;39577“"7_“" '
Po At W O]
Program Manager: I D e W
Project Manager: ) \jjﬁk Q““&
Beamline Engineer; T3\~ —
2y
ESH Manager: ﬁniu.l‘?’ ‘fifﬁ/
40 EQUIPMENT UPGRADE INFORMATION - This operation B i
shall be completed by the Electrical Engineering Group J gscALer™ ) ‘// U( i€ /6)
Leader 2062 (

Inspect the equipment for electrical safety hazards, and
complete the following:

___ The equipment is safe as is and there are no upgrades
required.

1 The following upgrades are required:

Bowd Tow Peiif [___ 95%{ ‘Hmli?

EEL 4ie FRi@ITRW T

o

R NP 4/ // variny (owiddCion Qg 9/(1

Note: If there is not enough space provided here please write
"See attachment” and reference 'OP#40" on the attachment.
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Rev Date:
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Description Name/Life # Date DR

50

60

EQUIPMENT UPGRADE INFORMATION - This operation M. Gt n </ 2o W 2l )
shall be completed by a Pressure Safety SME 2202 )

Inspect the equipment for pressure safety hazards, and
complete the following:

l_ The equipment is safe as is and there are no upgrades
required.

____ The following upgrades are required:

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#50" on the attachment.

EQUIPMENT UPGRADE INFORMATION - This operation

shall be completed by a Vacuum Engineer /\}:{ﬁ%{s 7o | /) // ?

Inspect the equipment for vacuum equipment performance,
and complete the following:

___ The equipment is acceptable as is and there are no
upgrades required.

l The following upgrades are required:
ENSRE Lo Purips Hoawe flofeec] (NTeGRATED VP
VALYES ., & NS0Le  Luplbe (NET JUCTIONS Co e 7 Fofl

e, AN -L/ 5 - . '\J o
P Vpcuur vAWE o LR AT Gjﬁ/fﬁi’/g{)
Note: If there is not enough space provided here please write :
N

"See attachment" and reference 'OP#60" on the attachment.
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OoP

Author: Joseph Zipper
Approved: 10/02/2017
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70

80

EQUIPMENT UPGRADE INFORMATION - This operation W UAe-
shall be completed by a Radiation Safety SME 25 A c) U / 24 / { 7

Inspect the equipment for radiation safety hazards, and
complete the following:

___ The equipment is safe as is and there are no upgrades
required.

\4 The following upgrades are required: _,
eheds KA’XVW ad 9 dlandiwy d‘a&”{’/@" 2N obed (jl’ﬂ\

L?c%b\wr 4\7 Ship Yo

Note: If there is not enough space provided here please write
"See attachment” and reference 'OP#70" on the attachment.

EQUIPMENT UPGRADE INFORMATION - This operation -~ , .
shall be completed by the Beamline Engineering Group 2> H?A loert, A0 \pwembor
Leader i 7—2/5"1) 204 ?

Inspect the equipment for mechanical safety hazards, and
complete the following:

____ The equipment is safe as is and there are no upgrades
required.

The following upgrades are required:
cole laholing B e mple "5 Mell s ‘iOLag redebeled (0 34512013 A~
N Ux{‘/ ‘llb ﬁa-‘z /f an émpumﬂtff NSl ______._._

ensuie ywcharnieal S"hléu&dlq UL #L/&’\AQ e hantcok JIW /7é — Ok as lVSJRM@/

Note: If there is not enough space prowded here please write 3@5 20
"See attachment" and reference 'OP#80" on the attachment. y /

v
Che
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Author: Joseph Zipper
Approved: 10/02/2017

OP Description Namel/Life # Date DR
90 EQUIPMENT UPGRADE INFORMATION - This operation Bﬁeﬁlﬁ, I ' ‘
shall be completed by ESH Staff ’ k‘t 7114
RGN,

Inspect the equipment for safety hazards, and complete the
following:

;/The equipment is safe as is and there are no upgrades
required.

___ The following upgrades are required:

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#90" on the attachment.

100 EQUIPMENT UPGRADE INFORMATION - This operation
shall be completed by an EPS Controls Engineer

Inspect the equipment for EPS upgrades, and complete the
following:

L/_ The equipment is acceptable as is and there are no
upgrades required.

____ The following upgrades are required: N A/

Note: If there is not enough space provided here please write

"See attachment" and reference 'OP#100" on the
attachment.

T yf2[19

e 1 )

¢ - QUERRERY
28474 L//?J//; q
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110 EQUIPMENT UPGRADE INFORMATION - This operation AR AR
shall be completed by a Mechanical Utilities Engineer U | ||\ )—0' Ee
Jyo g

Inspect the equipment for mechanical utillity upgrades, and
complete the following:

_# The equipment is acceptable as is and there are no
upgrades required.

__ The following upgrades are required:

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#110" on the (zlo’
attachment. il \—!/15

v
120 EQUIPMENT UPGRADE INFORMATION - This operation KA A

shall be completed by the Survey Grou )
g y=rotP c .nnf,éﬁz ‘T/zy//?
7

Inspect the equipment for survey/alignment upgrades, and

complete the following: D Ay
,, g RO o ety

-_\/_ The equipment is acceptable as is and there are no 5"6 /i,
upgrades required. ’)/O :

__ The following upgrades are required:

Note: If there is not enough space provided here please write
"See attachment" and reference 'OP#120" on the
attachment.
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NAT{ONAL SYNCHROTRON LIGHT SOURCE Il Rev Date: 10/02/2017
Author: Joseph Zipper

Approved: 10/02/2017

OP Description Name/Life # Date DR
130 END STATION DRAWING C - ‘j;.q.—&:
A. On the space provided on page 1 for part number record o‘é / 37/ 4/ : /ﬁ
the released drawing number for this end station equipment. /
B. Verify that the drawing includes envelope dimensions,
location from source, critical interfaces, performance
specifications, and upgrade information from the SME's. For
clarity purposes the drawing may also include a photo of the
equipment but its not required.
COMPLETE OP#140 THRU OP#250 AFTER INSTALLATION & UPGRADE
140 Follow the ESH and PPE requirements for the area. Wear C-TAAE
safety glasses, safety shoes and gloves for physical ?l/ zf / / 7
installation as applicable cb/<E
150 Verify measuring and test equipment used for this procedure [ ~ . 54~ &
contains a valid calibration label in accordance with NSLS-Ii ‘f/ fo/ / 7
Calibration Procedure PS-QAP-0901, where applicable. oé / 56
The technician is responsible for notifying the technical
supervisor and/or the cognizant engineer of any
discrepancies occurring during the performance of this
procedure. All discrepancies shall be identified and reported
in accordance with NSLS-II Discrepancy Reporting Procedure
PS-QAP-0002.
160 Verify installation of the end station components per its T
released drawing. C-d 476 oy / vy
Y YALS ’ I
170 Verify windows and viewports (overpressure, Be) are installed c . TAVE
and compliant with NSLSII requirements %4 2;[/' ”‘
PYAATS
180 Verify access to the end station and adjacent equipment is c- TAYe
acceptable and unimpeded. i /
p p 0b/ 8% Lf/ 7 ?
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Rev Date: 10/02/2017
Author: Joseph Zipper
Approved: 10/02/2017

OP Description Name/Life # Date DR
190 MAGNETIC FIELD SAFETY VERIFICATION - This operation M/p\
shall be completed by BNL Safety and Health Services AT 4 / J,f/ 'l
. C- I /
Division Personnel ALY
? -
A. Measure location of 5 Gauss Line. ) W ?/ZJ'/)7
2242
B. In the space provided below make recomendations on / v
shielding, barricades, and/or signage.
C. Confirm recomendations have been installed and are
acceptable.
200 FOR END STATION EQUIPMENT WITH CRYOGENICS r/A
CTAYE - 5
A. Verify cyro lines are securely supported s€ 1 Y/ ’LF/ /
B. Veriy over pressure relief device is installed.
210 VACUUM TESTING C-Inde
66/ 4 %/ 2/7‘// i
A. Perform vacuum testing as per traveler BL-VA-001. iy S

B. Attach completed BL-VA-001 travelers to this traveler.
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ATONAL SYNCHROTRON LIGHT SOURCE i

OP

Rev Date:
Author:

10/02/2017
Joseph Zipper

Approved: 10/02/2017

Description Name/Life #

Date

DR

220

230

240

250

260

UPGRADE INSTALLATION VERIFICATION - This operation S’L @
shall be signed off by the Lead Beamline Scientist once all C =
signoffs are obtained from the SME's. ob 1S B

1

SME's shall sign-off below that requested upgrades have
been installed and are acceptable. If no upgrades were
requested then write "N/A".

nC
Electrical Engineering Group Leader: V( C

Pressure Safety SME: //4‘ //{ % ?’f“a zv/ /a,
Vacuum Engineer: W 7"//?/5
Radiation Safety SME: (\)\.{4 \‘\A“E’\4 — S ehndes
Beamline Engineering Group Leader (‘?‘@{/ft’« 4 /;{,f ‘?f‘f’f
EsH stat. Lol %@u . ‘///7f|ﬁ

EPS Controls Engineer: (N, /‘ﬁ

Mechanical Utilities Engineer: N/ s
Survey Group: ’J/A' h

SURVEY GROUP d{dO\‘SQ

A. Survey and align all components per released drawings. 13067

B. Attach survey report to this traveler.

Motion Testing with Motion Control System: C.TAYE
A. Verify the motion of all motorized axes of the end station oé/ ﬂ

components listed above. Also verify the function of travel
limits, over-travel limits, encoders, and home switches where
applicable.

B. Document results and attach test report.

Verify All Traveler Operations Complete C-THIE
0€/5%

REVISION HISTORY (This step is informational and does not
require signoff)

Rev - Description - Date
C First Release
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?’ID / Beamline Vacuum

Doc No. BL-VA-001 Rev: B

, Page 10of 3
Comp./Sect. Acceptance Testing
NATIONAL SYNCHROTRON LIGHT SOURCE I Rev Date:  06/10/2014
Author: Robert Todd
Approved: 06/10/2014
Title Name Approval Date
Interface and Beamline Manager Andrew Broadbent 06/10/2014
ES&H Operations Manager Lori Stiegler 06/10/2014
CSX Beamline Scientist Stuart Wilkins 06/10/2014
Quality Assurance Engineer Joseph Zipper 06/10/2014
Serial No Part No Part Rev ECN Rev ECN Rev
T-ID CSST\) S ChAC $TD _ U ;/)
' b
Deviation & Waiver: (gt7‘“J FGI\) &veq % &V3 )
oP Description Namel/Life # Date DR
10 Follow the ES&H and Personal Protective Equipment /
Requirements for the area. —_ L/ /
[ e U/ i
15 Verify measuring and test equipment used for this procedure
contains a valid calibration label in accordance with NSLS-II —
Calibration Procedure PS-QAP-0901, where applicable. "ﬂ'f ,ﬂ/g 7/"\ "’/ /5’ / ?
-
The technician is responsible for notifying the technical
supervisor and/or the cognizant engineer of any
discrepancies occurring during the performance of this
procedure. All discrepancies shall be identified and reported
in accordance with NSLS-II Discrepancy Reporting Procedure
PS-QAP-0002.
20 Vacuum Component/Section Information - This step shall be

performed by the cognizant beamline engineer/scientist
(CE/CS)

A. Record the Beamline name (in the space provided) at the
top of each page of this traveler.

B. For a vacuum component, record the part number and
description on this sheet in the box for "Part No".

C. For a vacuum section, record the section number on this
sheet in the box for "Part No"

D. Record required base pressure for Vacuum Comp/Sec.
/ )(/ o (Torr)

E. Review this entire traveler and if a step (OP#) does not
apply, write in that operation's sing-off box: "NA per OP#20"

- Gye L] o/
r ,.




NSLS-II
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OP

Description

Beamline Vacuum
Comp./Sect. Acceptance Testing

Doc No. BL-VA-001 Rev: B

Page 2 of 3
Rev Date: 06/10/2014
Author: Robert Todd

Approved: 06/10/2014

Name/Life # Date

DR

30

40

50

60

70

80

90

Configuration- This step shall be performed by the CE/CS.
A. |s component/section in its final configuration? (circle one)
'YES of NO

B. If "NO", provide a brief description of component/vacuum
section

Cillly r10 ‘//‘5/ /

Visual Inspection

Prior to pumping down, visually inspect that all flanges and
vacuum connections to component/sector are tight and
secure. Confirm the presence of burst disk (as required by
the assembly drawing) and inspect for damage. Confirm all
vacuum forces are restrained through the use of bolted
stands/supports and appropriate bellows restraints. Any
deviations from the assembly drawing shall be noted and the
Cognizant Beamline Engineer shall be notified prior to
proceeding.

Leak check
Leak check component/vacuum section using calibrated He
MSLD. Confirm total leak rate < 2x10-10 mbar l/sec He.

RGA scan

Aquire RGA data. The CS/CE or Vacuum Engineer (VE) will
aquire and interpret RGA and prescribe corrective action if
necessary. Initial RGA scan shall include a baseline scan of
RGA isolated from vacuum section/component to confirm
RGA cleanliness.

Bakeout

Confirm that bakeout was performed according to procedure
PS-C-XFD-PRC-013 (NSLS-Il Beamline Vacuum Bake-Out
Procedure) and the manufacturer's requirements with
temperature ramp rate(s) soak time(s), soak temperature(s)
and maximum temperature(s) all controlled within acceptable
limits.

Hot leak check

With the component/sector at the soak temperature, perform
leak check using calibrated He MSLD. Confirm total leak rate
< 2x10-10 std cc/sec He (mbar l/sec He).

Crossover to ion pumps

Confirm with the Cognizant Beamline Engineer prior to
switching from turbopump to ion pump(s). Record the date
and time the ion pumps are turned on and the turbopump
valved out,

Date / D//}S/ Time, -

rmfﬁg /e o{/s’ﬁ 9

vl g 7w “//5/7

NALT4l S5/

INA (7= JZ/& e 4/{% 7

NA i(//ﬂ 15 Jre ‘//5/7

/ﬁﬂ//} 7o %/f/ 1
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Comp./Sect. Acceptance Testing

Doc No. BL-VA-001 Rev: B

Page 3 of 3
Rev Date: 06/10/2014
Author: Robert Todd

Approved: 06/10/2014

Name/Life # Date

DR

100

110

120

130

Final RGA scan

When the component/section has reached room

temperature, aquire RGA data. The CS/CE/VE will agquire and
interpret the data to determine conformace to section 4.7.3 of
spec LT-ENG-RSI-SR-VA-002 and prescribe corrective action
if necesary. Attach RGA scan.

Base pressure measurement.

Confirm the required base pressure in OP 20 is met. The
CE/BE/VE shall make this determination. Record base
pressure measurement.

d
@) -1
LY (Torr)

Forward this traveler and all attachments to QA for archiving.

REVISION HISTORY (This step is informational and does not
require signoff)

Rev - Description - Date
B INITIAL RELEASE

Wz

;Zi;é//x’//b ‘///5%7

Tl /8’ 10 ¢/5// {




NIST FLNG LOCATIONS 9 6_2018  DON DAVIS

(Lwnr cvm) (= o DEGREE FIFE)

!
Point Group
FLNGS AGAIN::FLNG 1 - Cardinal Pts
Point Name X Y Z
(mm) (mm) (mm)
Center 2013.856 94.562 55003.785
FLNGS AGAIN::FLNG 2 - Cardinal Pts
Point Name X Y Z
(mm) (mm) (mm)
Center 2083.297 128.892) 55667.257
Point Group
Point Name X Y Z
(mm) (mm) (mm)
Centerl 2092.6531 134.499 55764.763
FLNGS AGAIN::FLNG 4 - Cardinal Pts
Point Name X Y Z
(mm) (mm) (mm)
Center 2208.583 193.301 56876.911
Point Group
FLNGS AGAIN: FLNG 5 - Cardinal Pts
Point Name X Y Z
(mm) (mm) (mm)
Center 2282.647 230.464° 57582.558
SA 2018.12.07_49785 ( x64 ) WORKING FRAME: FRAME&CONTROL::07 ID Page 1/2

UNITS: Millimeters



_ NISTFLNG LOCATIONS 9.6 2018 DONDAVIS

Point Group
FLNGS AGAIN: FLNG 6 - Cardinal Pts

Point Name X Y Z
(mm) (mm) (mm)
Center: 2305.937 249835 57778.998

Point Group
FLNGS AGAIN::FLNG 7 - Cardinal Pts
Point Name X Y VA
(mm) (mm), (mm)
Center 2425904 295632 58896.261

Point Group
FLNGS AGAIN::FLNG 8 - Cardinal Pts

Point Name X Y Z
(mm). (mm). (mm)
Center’ 2438.005 316.843! 59078.205

Cylinder
FLNGS AGAIN::-4.6 DEGREE PIPE

X Y Z

Begin (mm): 2285.906 89.142. 57636.542
End (mm) 2204.797 111.446 56833.775
Proj. Ang.. RxfromY' Ry fromZ Rz from X
(deg)|  -88.4085, 1742306,  164.6248

Radius (mm): 22.254. Diameter (mm): 44 507
Length (mm);  807.162! !

Cylinder
FLNGS AGAIN::LARIAT CYL IN

X Y Y4
Begin (mm)  2301.696 84.911 57791.043
End (mm) 2306.374 83.878 57842.196
Direction  0.091057 -0.020110  0.995643
Proj. Ang. RxfromY Ry fromZ Rz from X
(deg) 91.1571 5.2255,  -12.4539
Radius (mm) 12.708: Diameter (mm): 25417

Length (mm) 51.377

SA 2018.12.07_49785 ( x64 ) WORKING FRAME: FRAME&CONTROL::07 ID Page 2/2
UNITS: Millimeters



System Axis Driven with PEWin | Driven with EPICS | Driven with XDAC Date Initials
X Stage Sample Manipulator N/A N/A v an172010| X\
MICROCAL & I0_UP |y Stage Sample Manipulator N/A N/A v 4/17/2019 A\ég
(Compu6K8-30) i~
Z Stage Sample Manipulator N/A N/A \' 471772019 Y-
Theta Stage Sample Manipulator N/A N/A )\ 4/17/2019| > (
I0_UP Upper Slit N/A N/A v 4/17/2019] V-
MICROCAL & I0_UP
(MM3000) 10_UP Lower Slit N/A N/A v 471772019 ¥
i %
10_UP Calib Mesh N/A N/A v 4/17/2019|

Completed by:

Date:

k. |

Ny
> }{"(1 (2017




o _NISTFLNG LOCATIONS 9_6_2018.__DONDAVIS

_ T E
T == e — (:MCE.MDFRAME.},
—— T e
R 17 S ~fe o
/ \ FLNG 1 TT————
{Lamar cvuin) (4soEcreepipe )
2 Point Group
FLNGS AGAIN::FLNG 1 - Cardina! Pis
Point Name X i 74
- (mm) (mm), (mm)
Center’ 2013.856 94.562 55003.78_5__
3 = Point Group
FILNGS AGAIN: FLNG 2 - Cardina! Pts
Point Name X Y Z
) - ] (mm) (mm) (mm)
~ Center 2083.29?_ 128.892 - 95667.257
W Poiroup
FLNGS AGAIN::FLNG 3 - Cardinal Pts
Point Name X Y: 4
__(mm)  (mm) (mm)
 Cenfter 2092653 134499 55764.763
B Point 2 B e
FLNGS AGAIN::FLNG 4 - Cardinal Pts
Point Name X Y Z
R ~ (mm) (mm) (mm)
_ Center 7208583 193301 56876.911
roup Fp gy sl S
FLNGS AGAIN::FLNG 5 - Cardinal Pts
Point Name X Y zZ
. (mm)  (mm) _ (mm)
Ce_nter 2282@47' 2_30 4864 57_582.558
MobDzi_ CEMF&%ZQSZ‘QS‘@l 230.4&0\5:}532,5“@%
DeviATioN | pop3| —o.04| 0,002
SA 2018.12.07_49785 (x64 ) WORKING FRAME: FRAME&CONTROL::07 ID Page1/2

UNITS: Millimeters



~-NISTFLNG LOCATIONS 9_6 2018 = DON DAVIS_

Point Group
FILNGS AGAIN::FLNG 6 - Cardinal Pts
Point Name X Y A
(mm).  (mm) (mm)

Center' 2305.93'7 249835 57778.998

5 Point Group ik
FLNGS AGAIN::FLNG 7 - Cardinal Pts

Point Name X Y Z
(mm) (mm)  (mm)

- Center 2425.9'04_' 295.632 58896.261

Point Group ]
FLNGS AGAIN:FLNG 8 - Cardinal Pts

Point Name X Y Zz
o (mm)y  (mm)  (mm)
Centen_'f 2438.005 316.843 ) 5_9(_)_78.2QS

Hnder -
FLNGS AGAIN::-4.6 DEGREE PIPE

_ X Yy Z

Begin (mm)  2285.906 89.142: 57636.542
_ End(mm) 2204797 111446 56833.775
Proj. Ang. RxfromY Ry fromZ" Rz from X
(deg)  -88.4085; -174.2306 164.6248

Radius (mm) 22.254 Diameter {(mm) 44 507

Length (mm) 807.162,

Cylinder
FLNGS AGAIN::LARIAT CYL IN
| X
Begin (mm) 2301.696. 84.911 57791.043
End (mm)  2306.374. 83.878 57842.196
Direction.  0.091057 -0.020110  0.995643
Proj. Ang.. RxfromY Ry fromZ Rz from X
(deg)i 91.1571 5.2255.  -12.4539

Radius (mm); 12.708 Diameter (mm): 25417
Ler]_g_thme_y 51.377 :-

SA 2018.12.07_49785 ( x64 ) WORKING FRAME: FRAME&CONTROL::07 D
UNITS: Millimeters

Page 2/2



RADIATION SAFETY

Doc No. BL-SRVY-001 Rev: B

NSLS-II
, COMPONENTS ALIGNMENT o
NATIONAL SYNCHROTRON LIGHT SOURCE II ev Date:
Author: Steven Hulbert
B Approved: 03/02/2018
Title Name Approval Date
Beamline Engineering Group Leader Steven Hulbert 03/02/2018
ES&H Operations Manager Lori Stiegler 03/01/2018
Quality Assurance Engineer Joseph Zipper 03/01/2018
Serial No Part No Part Rev ECN Rev ECN Rev
PD-SSTBL-LAY-i2F0| A
Deviation & Waiver:
OoP Description Name/Life # Date DR
10 Review the following for ES&H requirements: /r/"@:_—’-
- PS-JRA-0001 Electrical and Electronic Shop Work; L/// 7/L1
- PS-JRA-0006 Accelerator or Beam Line Components, L9 L{
Mechanical Assebly;
- PS-JRA-0014 Hand Tool Use. [\
20 Verify measuring and test equipment used for this procedure Wl 'L f
contains a valid calibration label in accordance with NSLS-II : : f
Calibration Procedure PS-QAP-0901, where applicable. 3%7 'f 1r7 Ff
The technician is responsible for notifying the technical
supervisor and/or the cognizant engineer of any
discrepancies occurring during the performance of this
procedure. All discrepancies shall be identified and reported
in accordance with NSLS-II Discrepancy Reporting Procedure
PS-QAP-0002.
30 BEAMLINE COMPONENT INFORMATION C :M'L\'Q. /
A. In the space provided on page 1 of this traveler, write the ) é / 5 é lf/ ’ f , 7

part number and serial number of the item that this traveler is
being used for.

B. Indicate if the item has aperture(s). Yes or (NQ
e’

o C. Confirm the item is properly labeled .




NSLS-lI

NATIONAL SYNCHROTRON LIGHT SQURCE Il

OP

Description

RADIATION SAFETY
COMPONENTS ALIGNMENT

Doc No. BL-SRVY-001 Rev: B

Page 2 of 3
Rev Date:
Author:
Approved:

Ndine/Life #

02/23/2018
Steven Hulbert
03/02/2018

Date

DR

40

50

SURVEY GROUP

A, Perform a bench survey per the following:

- Determine the center line of the item body defined by the
centers of the flanges.

- Measure each fiducial (tooling ball center) x.y.z coordinates
with respect to the item centerline.

- Measure the size of the item with respect to the item center
line.

B. If the item has aperture(s) per op#30, perform the
additional following steps;

- Measure the size inlet and outlet aperture(s)

- Determine the aperture(s) center location with respect to the
item centerline.

- Determine the location of the aperture(s) with respect to the
part containng the aperture.

- Measure the aperture(s) channel length, channel inclination
and taper surface angle.

- Determine the fiducial locations with respect to the aperture

center(s).
C. Attach survey report to this traveler.

Note:

The Survey report shal! contain the following:
-Survey Data FileName

-Survey Data File Location

-Survey equipment used

COGNIZANT BEAMLINE ENGINEER/SCIENTIST
A. Indicate the model/drawing number, which include fiducial
information to be used to survey / align the item into the
coresponding beamline location.

Model / Drawing number:

PD-55T~ BL - L)y 00

B. Indicate the "positioning" tolerances (with measurement
units) that the item fiducials shall be aligned to.

X+ [Crm v .. (0””" 2. SO m¥

L

S

D067

U/

; ThiC

o5 €

41%) g




NSLS-II

RADIATION SAFETY

Doc No. BL-SRVY-001 Rev: B

f
| COMPONENTS ALIGNMENT il d L —
NATIONAL SYNCHROTRON LIGHT SOURCE i ev Date:
Author: Steven Hulbert
Approved: 03/02/2018
OP  Description Name/Life # Date DR
60 SURVEY GROUP FAANND o /
R L (.ﬂ
A. Align the item (using OP#40 bench survey data) to the 3D ‘\3:){)6 ! { ’ 7 i J’
model, within required tolerance (per OP#50)
B. Attach survey report to this traveler.
Note:
The Survey report shall contain the following:
-Installed location of Bench Survey center line in beamline
coordinates (beamline origin = source point)
-Measured fiducial locations (as installed) versus required
positions (using corrected bench survey measurements) in
accelerator/beamline coordinates
-Apperture center in beamline coordinates
-Survey Data FileName
-Survey Data File Location
-Survey equipment used
65 SURVEY RESULTS ANALYSIS - This operation shali be W/ 7
completed by the Beamline Engineer S
[7-R/R- 2219
Review final survey results and confirm they are satisfactory.
(i.e. tolerance requirements met)
70 Verify All Traveler Operations Complete (:/ ] ﬁ-f E 7 /Z %
b5 6 vl
80 REVISION HISTORY (This step is informational and does not

require signoff)

Rev - Description - Date

A First Release 7/23/2014

B Steve Hulbert replaced Mary Carlucci-Dayton as author
and approver
OP#65 Added







— NISTFLNG LOCATIONS 9_6_2018 DON DAVIS

F r _I"-LHGS!
- A p'--- - R MACHIAD FRAME !
- 4 D —— "—.--5 ——— _
.\'\ b .- —————
(Lemuar criim) (5 0ecreEPPE)
T Point Group Fromes
FLNGS AGAIN:FLNG 1 - Cardinal Pts
Point Name
. (mm)  (mm) (mm)
- __Ce_nterf 2013.856 94.562. 5_5903.785
T = omt Grou L E
FLNGS AGAIN:.FLNG 2 - Cardinal Pts
Point Name X Y| Z
. (mm) (mm)  (mm)
- Center' 2083.297 128._892 5§667.257_
- PointGrp i
FLNGS AGAIN::FLNG 3 - Cardinal Pts
Point Name X Y Z
- _(mm)  (mm)  (mm)
C_en’Eer 2(_)92.6_53 1_34.499 55764.763
= = oint rop i -
FLNGS AGAIN:.FLNG 4 - Cardinal Pts
Point Name X Y Z
. (mm)  (mm)  (mm)
Center 2208,5_8_C_’> 193.301__ 56_876.911_
= AT Poin’[ Grou = =
FLNGS AGAIN: . FLNG 5 - Cardinal Pts
Point Name X Y Z
__(mm)  (mm) _(mm)
Ce_nter 2282647 230.464\ 57582.558
MoD CEMF&'K]ZQSZ‘S‘&} 230,44,0\5‘.}532,%0&
DeviaTioN [ 0503| —o.04| 0,002
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Point Group

FLNGS AGAIN::FLNG 6 - Cardinal Pis
Point Name X Y Z
(mm) (mm) (mm)
Center’ 2305.937 249.835 57778.998

Point Group
FLNGS AGAIN: FLNG 7 - Cardinal Pts

Point Name X Y 4

(mm) (mm) (mm)

Center 2425904 295632 58896.261

Point Group

FLNGS AGAIN::FLNG B - Cardinal Pts
Point Name X Y Z
(mm) (mm) (mm)
Center 2438.005 316.843 59078.205

Cylinder
FLNGS AGAIN::-4.6 DEGREE PIPE
X Y VA
Begin (mm)  2285.906 89.142 57636.542
End (mm)  2204.797 111.446 56833.775
Proj. Ang. RxfromY Ry fromZ Rz from X
(deg)! -88.4085 -174.2306  164.6248

Radius (mm) 22.254 Diameter (mm) 44507
Length (mm) 807.162

Cylinder
FLNGS AGAIN:LARIAT CYL IN

X i Z
Begin (mm)  2301.696 84.911 57791.043
End (mm)  2306.374. 83.878 57842.196
Direction  0.091057 -0.020110  0.995643
Proj. Ang.. RxfromY Ry fromZ Rz from X
(deg) 91.1571 5.2255 -12.4539
Radius (mm) 12.708 Diameter (mm) 25.417

Length (mm) 51.377.
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