SC AVIGATOR Class Safety Inspectio

>

DOC-001: Companies must provide a system interconnection diagram (SID) of
their vehicle control system. An SID is an electrical diagram of their wiring,
including their control box, motors, and any other electrical systems on their
vehicle. The SID should separate and show what systems are on the surface
and what systems are on the vehicle.

The SID is the starting point for Scout & Navigator Safety.
Companies should be aware of safety and everyone is required to submit a
SID, if not early by the regional, it must be present for the on-site safety

iInspection.

DOC-002: Any electrical diagram should use ANSI, NEMA, or IEC symbols.
They should be neatly hand drawn or created using a CAD software program.
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~—SCOUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

Initial Safety Inspection & Initial Safety Review
Documentation Review Score Sheet

Simple Check Points

2018 MATE ROV Competition

Jet City: Aircraft, Earthquakes, and Energy L Tu rn ed I n O n tl m e’?
NAVIGATOR/SCOUT CLASS INITIAL SAFETY AND DOCUMENTATION REVIEW .
e Documentation correct format
Submission is on time, within the given size limit, uses the proper naming convention, is a PDF file, and is .
submitted with the other documents. an d S I Z e ?
| 1 | 0 | |AII documentation complies with submission guidelines )
| __L o SID neatly done and includes
SID is 1 page in length and differentiates between above and below surface components
SID sh f df IEC, NEMA, or ANSI bol 3
SID zhzxz ?IuL::TJZ:verucsoen:l;s;:nirsofrecrompany statzg fluid ;\‘t;Tve(: is not used on ROV I n d u St ry S t an d ar d f u S e S y m b O I ?

ROV uses Anderson powerpole connectors and fuse is within 30 cm of connection to power

All components are securely attached to ROV [ ] A n y FI u i d P O W e r ?

Tether is properly secured with strain relief at both ends

Motors are waterproofed and propellers are shrouded or completely inside the ROV frame = R -
Mo sharp or hazardous items o Any ISsueS Seen WIII be IISted-

Camera operates of 12VDC supply or a camera is NOT used on the vehicle.

G e G G G
oo |o|o (o lo|lo (oo

TOTAL POINTS:

*The Initial Safety Inspection and Documentation Review score sheets will
only be used if your regional requires prior submission of documents. Contact

your regional coordinator. |
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Safety Inspection

Safety is the competition’s primary concern and guiding principle. Any
system that is considered unsafe by competition officials will not be
allowed to compete.

If a concern is found during the first safety inspection, companies are
permitted to attempt to correct it and have their ROV re-inspected.
However, the competition schedule will NOT change to allow companies
more time.

Companies are allowed to have their vehicle re-inspected twice. If a
company fails to pass its third and final safety inspection, it is disqualified
from the underwater competition portion of the event. There are NO
APPEALS once your ROV has been disqualified.
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Safety Inspection

Examples of safety violations from previous ROV competitions include:

The ROV does not use Anderson Powerpole connectors to attach to main
power.

No SID was provided at the safety check.
The SID did not show a main fuse.

The ROV used pneumatics, but the technical documentation did not include a
pneumatics diagram.

Sharp items, or potentially sharp items, (fishing hooks, glass bottles) were
included on the vehicle.

The vehicle motors were not waterproofed.
Propellers were not protected inside the framework or not shrouded.
Camera did not operate off the 12 volt MATE power supply.
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Competition staff will conduct a safety inspection of the vehicle using the
safety inspection rubric.

If the safety inspector(s) identify a safety violation, companies will have the
opportunity to address it. The pool practice or product demonstration run
schedule will NOT change to allow companies more time.

If during the second safety review the

a. violation has not been properly addressed or
b. another violation is revealed

companies will have ONE additional opportunity to address the issue.




COMPANY NAME:

COMPANY NUMBER:

2018 MATE ROV COMPETITION
Jet City: Aircraft, Earthquakes and Energy
SCOUT CLASS SAFETY CHECK LIST
Companies must bring this check list, the ROV, tether, surface controls, and any other item nsed in the deployment and
operation of the ROV, They will all be inspected as part ofthe safety check. In addition, the SID, Technical Reportand any
additional documentationneeded to verify compliance must be made available to Safety Inspectors during the inspection

pProcess,

1.0 Inmitial Inspection Results

0 to 10 points

Fluid Power approprists forclass {mamial pumps
only — see sactiond (.

2.0 ROV Physical

Allitems attachad to ROV are securs.

Hazardous items arzidentifisdand protection
providad

ATLTL Fropallers are completelr shrouded orars
enclosadinsids theframs of the ROV,

*Proparly sealad msans that the wirss cannot be sxposad
to water. Taps only sasling will allow theconduction of
zlactricity throush water.

At minimum joints mustbe solderad then szaladwith
silicons sealmt and then finally tapsed  Forin water
taping, siliconasalfsulemizngtape is prafermd ovar
tharmoplastictape. Cables with expoesad male cormmactions
on both endsarenot allowed

Mo sharp 2dges or elements of ROV dasign that
could cause injuryte personnsl or damags to pool
surfaca.

4.0 Pnenmati rdraulic (if applicable
Pneumatic or hydmulic diagrams present”

Hand or Foot pump onky”

3.0 ROY Electrical

Uses watar or air only”

Tzthar is propedy securad at the ROV,

HNo Pressue Accumulators?

Mo exposad motors.

Brushlass motors ars considarad axposad unless
zlzctrically sealedafterpuschass. Companizs
should provids proof of ssaling procadurs.

Anv containar that air iz being pumpad into is
ventad to the pool with vantholes at least 447
(6.3 mm) diamatar”

Mo exposad copper orbarawirs,

All wiring secursly fastznad and properly szalad®.

Any splicasin tetherars properly sedlad®,

3.1 Surface Controk Electrical & Physical

Singla attachment point to pewar soures.

Andarson Power Plugs foralactrical attachmant

175 amp (or lass) fingle inline fuse within Ilem of
powar supplyattachmant point.

Surface control stationis builtin a neat and
workmanshiplike mammer. Mo Loo sz componsnts
orunsacuradwirzs. All slactrical componants
coverad insids an andosurs.

Tathar is propedy sacurad at the surfacs control.

Mo exposad copper orbarawirs.

5.0 Lasers
o Lasers Prasemt — Mot parmittedin SCOUT
class
INSPECTION #1 PASSED: 10
POINTS
FAILED: Items to correct: (see rear ofthis sheet)
INSPECTION =2 PASSED: 10
POINTS
FATLFD: Items to correct: (see rear of this sheat)
INSPECTION #3 PASSED: 10
POINTS

FATLFD: Reason (see rear for details)

Inspection #1: Items to address Judge:
Inspection #1: Items to address Judge:
Inspection #3: Reason Judge:

Allwirzs entering andlzavine tha sudacs contrel
station must have adequate strainralisfand wirs
abrasionprotectionas the wires pass through the
snclosure. Tape, zip tias, string and similar
methods arz not accaptabls

o ACFower Sources

Camaras opemte off the MATE 1IVDC powar
supply through the sinels attschmert point to

DOWET 50UCE

Total Safety Points
Initial Inspection [0 to 10]

On Site Inspection [0 to 10]

Total Points [0 to20]

All connactors utilized ara proparly typarated for
their application. AC only ratad comectorsnotbe
used for DC




2018 NAVIGATOR SAFETY/INSPECTION SHEET

COMPANY NAME:

COMPANY NUMBER:

2018 MATE ROV COMPETITION
Jet City: Aircraft, Earthquakes and Energy
NAVIGATOR CLASS SAFETY CHECK LIST
Companies must bring this check list, the ROV, tether, surface controls, and any other item used in the deployment and

operation of the ROV; they will all be inspected as part ofthe safety check. In addition, the SID, technical documentation, and

any additional documentation needed to verify compliance must be made available to Safety Inspectors during the inspection

process

1.0 Initial Inspection Results

0to 10 points

Fluid Fowar approprista For clas s (mamial purmps
only) —se= sactiond ..

Camearas opamte off the MATE 12VDC povear
supply through the sinels attachment pointto
powWar sores

2.0 ROV Physical

All items attachad to ROV ars ssonm.

Hazardousitams arzidentified and protection
providad

All connactorsutilized ars proparly typeratsd for
their application. AC only ratad comactorsnetbe
uszd for DC

ALT Propallersars complately shroudad orarz
snclosedinsids theframs of the ROV,

Mo sharp sdges or slements of ROV dasign that
could cause injuryte personnal ordamage to pool
surfacs.

3.0 ROY Electrical

Tather is propady securadat the ROV,

Mo exposed motors.

Brushlass motors are considared exposad unlass
slactrically szaled afterpurchass. Companias
should provide proof of sealing procedurs.

*Proparly s2alad masns tha the wires cannot be exposad
to water. Tape onlysealing will allow theconduction of
slactricity throush water.

At minimum joints must be soldsrad, then ssaled with
silicons sealmtand then finally taped Forin water
taping, siliconeselfsulcamizing tapa is prefermed ovar
tharmoplastictape. Cables with axposed mals commactions
onboth endsarenotallowsd

4.0 Pnenmatic | Hydranlic (if applicable)

Mo exposad copper orbarawira.

Preumatic or hydmulic diserams presamt?

All wiring sacuraly fastsnad and propecly saaled®.

Hand or Foot pump only?

Any splices in tetherara properly sealad®.

Uszs water or air only T

3.1 Surface Controk Electrical & Physical

No Pressure Accumulators?

Singls attachment point to powsr soums.

Any container that air is being pumpadintois
ventad to the pool with vant holes at leaast 447

Inspection #1: Items to address Judge:
Inspection #1: Items to address Judge:
Inspection #3: Reason Judge:

Anderson Povar Plugs for slactrical sttachmant (6.35mm) dismater?

1% amp (o1 [2s5) single inline fuse within 30cm of

power supplyattachmeant point. 5.0 Lasers

Surface control stationis builtin a nsatand o Lasers Prasent —Hot parmittadin
workmanshiplike mammar, No Loose components NAVIGATOR class

orunsscurad wirss, All slectrical componants

coverad insids an enclosura. NSSEE—————————————
Tather is propedy securadat the surface control. EUSI;"ET[;TIDI\ 21 PASSED: 10

iﬁ ;‘E:::i:;:&?:::;?:;x{ﬁa coface comral FAILED: Items to correct: (see rear ofthis sheet)
station must havs adsquats strainralisfand wirs -
abras{onprota{ﬁma:q{hz wirzs pass through the INSPECTION =2 PASSED: 10
enclosure. Taps, zip tizs, string and similar POINTS .

methods are not scceptable FAILED: Items to correct: (see rear of this sheet)
TTused, [T0VAC wiring is sspamted from the DC _ __

wiring (used for AC powarsd monitor). ?DS;FI%TIDI\' =3 PASSED: 10

Tfused, 120VAC wiring must baclaarlyidamtifiad
from ths DC and control voltssss with sisnags
and/or wirs color schames If color schames key
providad foridenfification.

FAILED: Reason (see rear for details)

Total Safety Points
Initial Inspection [0 to 10]

On Site Inspection [0 to 10]

Total Points [0 to 20]




COUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

2.0 Physical
All items attached to ROV are secure and will not fall off.

Examples:

loose camera securely attached camera

8 MATE



COUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

2.0 Physical
No sharp edges or elements of ROV design that could cause

Injury to personnel or damage to pool surface.

Examples:
The points on the front of this ROV may look cool, but the judge disqualified this
vehicle for putting something that could be a danger to the divers.




COUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

2.0 Physical
Necessary hazardous items are identified and protection provided.

Examples:

If something sharp is required to complete a mission, sharp edges on the scoop
are painted red; yellow and black safety warning colors are used elsewhere.

10 MATE



COUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

2.0 Physical
ALL Propellers must be shrouded even if they are enclosed inside

the frame of the ROV

Shrouded @

1 MATE



SC AVIWGATOR Class Safety Inspection’ S

/ 3.0 Electrical (SCOUT & NAVIGATOR )
Single attachment point to power source.
Anderson power connectors are required to connect to MATE
power source.
Single Inline fuse within 30cm of attachment point (power
connectors). Fuses in each line are acceptable.

Scout & Navigator Classes utilize the RED & BLACK power
connectors. Looking at the end of the connectors, you will see a
small A on the end of each. With the tip of the A pointing up,
Black should be on the left and Red on the right

.

12 MATE



SC AVIGATOR Class Safety Inspectio

3.0 Electrical

Problems with the Anderson Power Poles have developed when
companies do NOT use the proper crimper for these connectors.
Standard Electricians Crimpers will NOT work!

The crimp must be a roll crimp not a “squish” crimp

g—"ﬁ l-¢
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WVIGATOR Class Safety Inspection SheetTu torial

-

3.0 Electrical
System Interconnection Diagram
(SID)

System Interconnection
Diagram (SID) A SID is a system-
level, connection diagram that
includes electrical and, if
applicable, fluid power wiring
information. Board-level and
component-level schematics
should not be included; however,
these may be brought to the
engineering evaluation for
reference purposes. The intent is
to provide the competition judges
with a one-line diagram showing
how the various systems are
interconnected without the detail
of each and every wire.

-

254

1L 1§

258

These are the only acceptable
fuse symbols.

A fuse is not a box, a line with
an letter S over it, or any other
non-standard symbol

14 MATE
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ExamplesiD2

Topside Underwater
Motor
Motor
15 amp
fuse ]

Fo |

12 volts
Motor

Fuse should be
labeled and
roper by ) Camera
proper symbol IEC,
NEMA or ANSI

symbol. 4@_
4

o |

MATE



~ SCOUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

3.0 Electrical
Single inline fuse within 30cm of attachment point.

Examples:

This is an example of multiple attachments ahead of the fuse that WILL NOT PASS.
In addition, MATE no longer uses banana plugs for power attachment.

\
| :-'I.
4 1

‘.;'I .
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UT & NAVIGATOR Class Safety Inspection Sheet Tutorial

3.0 Electrical
No exposed copper or bare wire. No exposed motors.

Examples:
These WILL NOT PASS. The motor on the left is both exposed and has bare wire.

The motor on the right is exposed and not sealed.




UT & NAVIGATOR Class Safety Inspection Sheet Tutorial

3.0 Electrical
No exposed copper or bare wire.

Examples:

This WILL NOT PASS. Using banana plugs at both ends of the wire to route power
from one section to another. It is possible for the hot end of the wire to become
unplugged and create a safety hazard.

19 MATE



COUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

3.0 Electrical
Tether is properly secured at surface control point and at ROV.

Examples:
On the left, all the wires are loose and unsecured. On the right is an example of a
well-secured tether.

20 MATE



/ & NAVIGATOR Class Safety Inspection Sheet Tutorial

3.0 Electrical
Surface controls: All wiring and devices properly secured.

Examples:
The two pictures below are examples of loose wiring. There is no strain relief and
the wires can easily pull loose from their connections. Hot melt glue and tape are
not acceptable strain relief items.

21 MATE
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3.0 Electrical
Surface controls: All wiring and devices properly secured.

Examples: Properly secured

22 MATE
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3.0 Electrical
Surface controls: All control elements are mounted with wiring inside an
enclosure.

There are multiple FAILS in the picture below!

 Exposed wiring

 Multiple fuses
instead of single
point fuse for
power.

e Loose wires.

« Alligator clips
used for
connections.

* No strain relief
provided for
wires coming
from power or
going to ROV.

<

23 MATE




$ SCOUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

4.0 Pneumatic / Hydraulic Checklist
Passed pneumatics/hydraulics test?
Pneumatic or hydraulic diagrams present?
Hand or Foot pump only?
Uses water or air only?
No Pressure Accumulators?
Any container that air is being pumped into is
vented to the pool with vent holes at least %4”
(6.35mm) diameter?

24
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5.0 Laser Checklist

LASERS ARE NOT PERMITTED
IN SCOUT OR NAVIGATOR CLASS



= UT & NAVIGATOR Class Safety Inspection Sheet Tutorial

Dangerous Wiring Methods.

When building your ROV, think about potential danger issues
Ask if someone were not told about a wiring issue, would they be safe.

An example of this was seen in the use of 120VAC connectors to provide
power for the ROV. One team distributed power on the surface using a
120VAC plug strip that had been modified to plug into the 12VDC MATE
supply. Each thruster then had a 120VAC connector that plugged into the
plug strip. This presents a very real safety hazard for the student who

unknowingly plugs the thruster into 120VAC and ends up getting shocked
or burned.

Safe wiring should need no warnings.

<

26 MATE
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SCOUT & NAVIGATOR Class Safety Inspection Sheet Tutorial

~

SAFETY FIRST!

Our goal is not to fail teams and keep them from competing, but rather to run a fair
and SAFE competition for all.

If you have a question or concern, You can ask your question on the MATE forum
boards at: or contact that MATE Center at

. In this case it is better to ask for permission, not
forgiveness. Remember, it is better to be SAFE than sorry!

27
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