NATIONAL RADIO ASTRONOMY OBSERVATORY
Socorro, New Mexico

VLBA Antenna Memo Series No.6
Owens Valley Maintenance Visit, April 20 -25, 1998 - Trip Report

J. E. Thunborg
May 8, 1998

Attachments: Azimuth Rail Level Survey, Servo Trip Report, Electronics Trip Report, P;aint Condition Report, FTask
Schedule .

The Owens Valley maintenance team consisted of S. Aragon, P. Baca, T. Frost, S. Troy, J. Thunborg, and
P. Ulbricht. The team worked at the Owens Valley antenna from Apnl 20 to Apnl 25, 1998. The Site
techs J. Brown and R. McFarlin were also instrumental in the completion of the scheduled tasks.

The Servo Safety Tests were performed by the site techs prior to the arrival of the maintenance team.
This allowed the maintenance team to begin work on the antenna when they arrived at the site.

Cracked welds were found on the backup structure of the antenna. The cracked welds were ground out
and then re-welded. Metal particles were found in the azimuth drive #2 outside bearing. This bearing
was replaced. All of the outer races on the other azimuth bearings were rotated 180 degrees. A faulty
MCB card in the ACU was replaced. Dented anemometer cups were also replaced.

A few details were left uncompleted. These details and their fequired follow-ups are listed below.

1. All four drive motors need grease-relief fittings. Tom Frost has ordered new fittings and will ship
them to the site when available. The site technicians will then install them. A work order has been
submitted for this task.

2. The fire alarm system does not activate the shunt trip circuitry due to a faulty relay. Tom Frost will
send 2 new relay to OV and it will be installed by the site techs. A work order has been issued for
this item.

3.  The manual ellipsoid operation switch is loose. Pete Ulbricht will send a new one that will be
installed by the site techs. A work order has been issued for this repair.

4.  The vertex room condenser unit fan motor and speed control needs to be replaced. Steve Troy will
send the replacement parts to OV where they will be installed by the site technicians. A work order
has been issued for these changes.

5.  The breakout box RS232 connections have poor solder joints and faulty crimp connections. These
breakout boxes will need to be rebuilt to correct this problem. A work order has been issued for
this repair.



The following items were tested/inspected and repaired if needed. A more detailed list/schedule is
attached to this document.

VRN A LN

Drive Motors - brakes, couplings, commutators and brushes
Servo system - Complete checkout per servo shop checklist.
Lightning protection - cables, straps and grounding.
elevation counterweight balance measurement.

Vertex room HVAC upgrade.

Control building Contempo upgrade.

HVAC inspections per detailed checklist.

Utilities - Water, Sewer and Propane System

FRM - per detailed checklist.

. Subreflector.

. Feeds and DiChroic reflector

. Quad legs and guy wires.

. Anemometers

. Bull and pinion gears - lubricated and tightened bolts.

. Elevation hoist modifications.

. Swinging platform.

. Elevation platform extensions.

. Condenser platform toe guard.

. Bearing Inspections - Azimuth, Pinte and Elevation.

. Gearbox - Azimuth and Elevation

. Paint Inspection - CompleteHancock paint report.

. Rail inspection and level measurement.

. Antenna steucture - Cracks, loose bolts

. Antenna electrical inspections - Per detailed checklist

. Station building electrical inspections - Per detailed checklist
. Other electrical inspections - generator, weather station and grounds.
. B-Rack modifications.

. Installed feed heaters for 3 and 7mm receivers.

. Check sensor cards.

The following non-scheduled items were also completed.

Nk wiNe

Replaced Hail Damaged cups on anemomder.
Replaced faulty MCB card in ACU.

Repaired antenna RS232 line.

Replaced Azimuth #2 outside bearing.

Re-routed ellipsoid positioner cable

Replace slotted cable wrap screws with button heads.
Removed guard rail by apex room.

The scheduled items that were not completed are as follows:

1.

Install antenna hard stops - The up-side stop is awaiting fabrication by the machine shop. The
down-side stop is currenty being redesigned to facilitate installation.

We were unable to check the Pintle bearing pocket flatmess. The pintle bearing bolts could not
be loosened by hand. A pneumatic or hydraulic wrench will be necessary to complete this task.



Rail Elevation 0.001"

OV Azimuth Rail
Comparison 1994 to 1998
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interoffice
MEMORANDUM
|
To: List
From: Thomas Frost
Subject: VLBAOYV Tiger Team Trip Report
Date: April 29, 1998
19 APR 98  Day #1 Travel to VLBA Owens Valley
20 APR98  Day#2 Performed following tasks:
A. Servo PMs
B. Inspect Structure Lightning Grounding System Connections
C. Assist welder with EL Platform Installation
21 APR98 Day #3 Performed following tasks:
A. AZ Wheel Bearing Inspections
B. Rotate AZ Whee! Bearing Races
C. Clean & Re-grease AZ Pillow Blocks
D. Grease AZ Pintle Bearing
E. Removed Frozen AZ #2 Motor Grease Plug
22 APR 98 Day #4 Performed following tasks:

A. Servo Response Tests

B. Analyze Servo Response Data



23 APR98 Day#5 Performed following tasks:
A. Adjusted Limit Switches AZ/EL
B. Troubleshoot ACU CW/CCW Indicator Lamp Problem
C. Shoot AZ Rails
D. Replace AZ #2 Outside Wheel Bearing
E. Inspect EL Encoder
24 APR §8 Day #6 Performed following tasks:
A. Assist Welder with EL Hard-stop Measurements
B. Tighten Panel Bolts
C. EL Counterweight Tests
D. Troubleshoot ACU MCB Problem
25 APR98  Day #7 Load truck for return trip to VLA & travel to Reno
Conclusions:
The Servo System was in excellent shape, mainly to the diligent efforts of the
Site Techs when performing the required PM procedures. The only minor problems noted
were as follows:
a. All four motors need grease-relief fittings-they will be shipped to the Site
and installed by the Site Techs. |
b. The Fire Alarm System didn’t activate the Shunt Trip circuitry- a new
relay will be-shippe'd to the Sﬁe & installed by Site Techs.



TO: Jon Thunborg, Paul Rhodes, Jim Oty

FROM: Pete Ulbricht

SUBJECT: OWENS VALLEY MAINTENANCE TRIP
April 19-25, 1998

Here is a summary of tasks I worked on during our week in Owens Valley.

1. B-Rack Modifications. Removed S11 and S12 from the B-Rack and
installed new switches to control the inputs of the 2cm and 3mm into the T108 converter
module. ( This required replumbing the 43Ghz and the 14Ghz,.as well as adding cables
for the future 3mm frontend).

2. Vertex Room HVAC Control Cabling. ! built and installed cables
to connect the HVAC controller to the site computer in Room 100 to enable the site
techs to use Steve Troy's Staefa software to watch and control the Vertex Room
temperature from the Control Building.

3. Re-routed cables to the actuator on the ellipsoid. Removed the
cables running up and over the feedcone and re-routed them under the dish surface and
under the feedcone insulation to better protect them from the UV.

4. Installed feedheaters for the 7mm and 3mm.

5. Replaced screws in Asimuth cablewrap with buttonhead

SCrews. Also replaced the first section of spring assembly. Adjusted the cable tray for

better clearance with the support arm---was rubbing. Note: The cable tray tower had

shifted out of level-----possibly due to all the work done inside the Pintle Bearing

Room with the bolt checking. The tilt created a high spot on one side which caused

the spring arm to bind. Luckily, we were watching it at the time and stopped it

before we had a repeat of the Hancock cablewrap incident. Any work done in the
intl in m | 11 ith a limit-to-limit i ion

- 6. Installed temperature andhumldlty sensors in Rooms 103 and

104. Used a matched set of sensors and controller calibrated in the lab for the first
time. (Steve has given me units for the next two sites to setup for the installations.)
7. Checked and reprogrammed Chatterbox callout numbers.

8. Inspected RS232 cabling. The breakout box connections in the Vertex
Room, Ped Room, and Room 104 have all been tampered with since the outfitting of this
site. Although the wires seem to be connected properly, we found several poor solder
joints and crimp connections. The lightning protection was also clipped at the Vertex
Room bulkhead. The Spark Laptop at OV has a terrible screen but would work through
the cabling if connected through the Smart Switch. It would not, however, work when
connected directly to the Station Computer. Replacing the 050 card (as per Fred Dunn)
did not fix the problem. I have suggested to the site techs to go through each breakout
box and rebuild it.

9. Completed "Top to Bottom' Electronics Inspection List. The

site looks to be in very good shape. Jim and Ray are doing an excelent job. I had Willie
Zamora send anemometer cups to replace one set on the antenna---looked like they



were attacked by a big bird.

10. Checked the Sensor cards. ! could not check the 2cm or the 6cm
without pulling the frontend. OV has DT-500 type sensor cards in all their frontends.
Since all the sensor cards were working, 1 did not adjust anything. I will show Everett
Callan the results.



1998 VLBA Tiger Team Maintenance
Task Listing for OV, BR, LA

Task Name Resources - L n T 2] z:‘"“l'”:‘ T T = 27
* - ] 1to0f16h

SERVO
BRAKE HOLDING-TORQUE TESTS Servo T, Site T 1
Motor Inspections Servo T,Site T 1

Motor and Tach Couplings
Commutator & Brush Inspection
Servo PM Servo T, Site T2
Drive Cabinet PM
Rewire Lockout Switch
ACU PM
INSPECT ANTENNA POWER PANELS Servo T, Site T2
INSPECT GEARBOX HEATERS Servo T, Site T2
Lightning Grounding Servo T, Site T2
EL Bearing Ground Cables
EL Motor Platform to Pintie Turret
Pedestal Room Grounding
AZ Wheel Ground Straps
Pintle Bearing Room Grounding
EL encoder inspection
Detailed Test Servo T,Site T 1
System and Axis Faults
Motor Fault Status
Measure El. Velocity
EL counterweight balance measurements
Measure AZ Velocity
Record 1st Limits ELJAZ
Recordings Servo T
EL System Response Test
implement test setup
Calculate acceleration
Locked rotor resonance, AZ/EL
AZ System Response Test 5h
implement test setup
Calculate acceleration
Locked rotor resonance, AZ/EL
AZ Position Loop Tests 56h
Small signal step response
Large signal step response
Single motor step response
EL Position Loop Tests 5 65k
Small signal step response
Large signal step response
Single motor step response
Auto Modes Test Servo T, Site T 1, Site T 2
Check stow commands
Synchro feedback operation
Test AUt COMM DEAD

HVAC PM AND UPGRADE HVACT

Vertex Room A/C Upgrade
Reciaim refrigerant from system
Install head pressure control vaive
Remove existing expansion valve
Remove existing evaporative coil

Printed: 4/7/98
Page 1 —_




1998 VLBA Tiger Team Maintenance
Task Listing for OV, BR, LA

Task N R Aprif 1998
as ame esources 20 21 2 2 2 > 2% 27

i Install new coil assembly 3oon
instl thermo-electric valve .00n
B Evacuate and recharge system
Air flow emeonts & adj
HVAC/Plumbing PM & Inspections
Vertex Room A/C D_ls ooh
PM/inspect condensor unit
PMinspect air handier
System operational checkout
Contempo Unit B(2) Upgrade
Reclaim refrigerant from unit
install refrigerant valves
Evacuate and recharge system
Install DDC
Install SCR’s and Controllers .
Install sensors J
Install enuciator interface
Caliibrate sensors and SCR controllers
Control Building Contempo Sys Site T1
PM/inspect indoor units §
PMinspect outdoor units b 1
System operational checkout

Lab A/C Unit Site T 1 a.
PM/inspect indoor unit K
PM/inspect outdoor unit K

System operational checkout
Water & sewer PM/inspection HVACT, Site T 2
Propane system PM/finspection HVACT, Ste 72
Contempo ops/maint training HVACT,SteT1,Ste T2
VR sys ops/maint training HVACT,Ste T §,Stte T 2
Lab A/C ops/maint training HVACT,Site T1,Ste T 2

ANTENNA MECHANICAL
MECHANICAL TEAM 1 AntM 1, Site T 1
FRM inspection/PM
Subrefector

Chk for peeling, delamination

Chk spider bolts, backside,etc

Chk Donut Bolts
Feeds & Dichroic

inspect feeds, mounts, hirs,etc

inspt dichroic reflectr, panel
Quad-l.egs Guy Wires Etc..

Inspect guywires & turnbuckles

Inspect quadieg flange bolts
Lightning Protection/Anemometer

inspt mounts/chk operation

Bull/Pinion Gears
Inspt bult/pinion gears
Lub Bl brgs, bull gears as req
MECHANICAL TEAM 2 AntM 2
Elevation/Hoist/Swing Platform Work
Insti hoist safety mods
Checkout swinging platform

!n'nted: 4/7/98 Milestone A  Summary "
Page 2 - Fixed Delay — —— Slack -
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1998 VLBA Tiger Team Maintenance

Task Listing for OV, BR, LA

Task Name

Resources

April 1998

BExtend EL motor platform

Insti condensor platform toe guard

EL Bearing Inspection

Site T2

Inspect EL bearings internals

Inspect EL bearings lip seals

Clean off excess grease

Install El bearing greasa trays

EL Motors & Gearboxes

Site T2

Intemnal gear inspection

Inspect pmps, seals, couplings

AZ Wheels & Bearings

Site T2, AntM 1

Rotate outer races on Az wheet beanngs

Check wheet to struct clearances

Check axde bolt tightness

Pillow block brgs-open & clean

Lubricate & take sample as req

AZ Motors & Gearboxes

Site T2

Internal gear inspection

Inspect pumps, seals, couplings

Install grease fitting on #2 motor beanng

Paint & Insulation inspection

Site T2

Inspect ant paint and report

Inspect ant insutation

ANT. MECHANICS

AntM 1, AntM2

Pintle Bearing

Insti grease catcher and zurcs

Inspect seals, for loose boits

Lubricate beanng as needed

Take grease samples as needed

AZ Rail inspection

Inspect ant foundation

Inspect for rail movement

Inspect joint bars & clips

Move ant, chk rail movement

Rail levei measurements

Dish Surface & Panels

Site T1,Site T2

Check distortion, shifting, etc

Check all panei bolts-looseness

Structural

Site T1,Site T2

Install €L hard stops

Check ant structural boits

Inspect ant structural weids

Inspt ant backupfower struct

ELECTRONICS

Elect T

Antenna Maintenance & Inspections

I

Cryo sensor card upgrade

JiT

install feed heaters

Apex/FRM inspections

Site T2

Feedcone/Receiver system inspections

Replace receivers that have faulty sensors

Vertex Room/Racks & cable inspections

Vertex to pintie bearing inspection

Inspect pintle bearing rm bulihead, cablewrap, etc.

1.TST

Printed: 4/7/98
Page 3

Milestone
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1998 VLBA Tiger Team Maintenance
Task Listing for OV, BR, LA

Task Name

Resources

27

Inspect pedroom UPS, FRM controller, dry air sys, et

Station Building inspections

Rm 100 - Check electrical, UPS and test operation

Rm 103 - Chatter/supervisory boxes, alarms, etc.

Rm 104 - Bulkhead, underfioor, maser, efc

Check tools, test equip, manuals, wir sys, UIS, etc

Outside Building and Misc. Inspections

Run and inspect site generator

Inspect weather station

Check gates. fence, signs, grounds, etc

Inspect lightning protection for antenna & bidg

Check safety tems/hazmat storage, etc.

Spot check critical PM's

Review problems areas with Site Techs

FINAL INSPECTIONS

Elect T, Site T 1, Site T 2

Site inspections for Oversights

Station Startup Verification Tests
Printed: 4/7/98 Milestone A Summay "m—
Page 4 Fixed Delay — — Slack e
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