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Presenting key aspects of attaining Appendix A compliance
See the appendix for all the details
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J‘Fg* INg and Maintenance
)€ perator Training and Record Keeping
:OELogbooks
® Encouraged Actions, but not expressly Reqg’d

® \Waiver Procedures
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Plrpose of Appendix A,

ghermnajor purposes of RVSS Appendix A are:

tablish safe and effective operating limits for vessels in the
S fleet for tension members loaded beyond traditional shore-
limits

-

#2'T0 define the requirements, which must be adhered to during over-
== the-side deployments in order to maintain a safe working
== -r.-_enwronment for all personnel aboard.

- -

3.To minimize damage to tension members and handling equipment,
and the loss of scientific equipment, while still permitting the science
objective to be met.
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Application of Appendix A

IADPERdiXssAsappliesptor steelstension
IEMbErS only.

E ﬁere are sections reserved for synthetic
.»_;;:-as- members, but they have not been

-
i

_f=added to date.

—
—
—
’
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Limitations

APPENdiXsA places limits on the;amount ofi tension, one. may. place
OIRVITENTOPE/ Cable dlnng a deployment.

“ing iImitations are expressed in terms of Factor of Safety
ading limitat dint f Factor of Safety (FS)
Assigned Breaking Load (ABL)

-j-"imits may not be used where other regulations are applicable

4. This standard assumes that the tension member is properly used
for its intended purpose.
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Actions

AppendixaAsdictatesyactions, that. must
pccur before, during, and after a
e ’6yment takes place

: iInclude administrative, operational, and

T — —

= ":alntenance actions
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SVACIonYyms and definitions will be provided
dsiWe progress through the presentations.

fiere are definitions at the beginning of

' ppendlx A and some of these are also

‘

5--: used for Appendix B.

o A |ist of Acronyms is listed at the end of




APPENdIX A-and Appendix'B
SNAPPENCIXPANSIETROPE aRd CablerSafe
Working Standards (Is the rope or cable

Selected, strong enough, maintained, and
lOperated to safely conduct science?)

_ Appendlx B is the Load Handling Design

’-

~Standards (Is the overboarding system
selected, strong enough, maintained, and
operated to survive a fouled payload?)




pElimit Tor Rope or Cable

IIERSIon

Jsdiie Working Tension (SWT):
e maximum tension that is allowed to

e applled to the tension member during
, ormal operation.

’3 “Tension member” is the generic name
used to describe a rope or cable in service
for over the side work.

—
R

-
—
—




neric name used to describe a rope or
ible in service for over the side work.

B i,




mber with no internal
ductors

may be made from

ﬂbers, or metal.

-~ ® UNOLS 3x19 is Torque
Balanced

',

TORGUE BALANCED WNON-ROTATING
AN MALE GLEVATED RLARTK
UMY WIRT A0rR




able: "

A woven, flexible tension member with
i

nternal conductors or other means of
ansmitting data such as glass fiber.

DATALINE®

Description
Inch mm

-~ INSULATED CONDUCTOR (3)
- Cdr: #19 AWG (19/0.008")Bare Cu 0.039 0.99
= Ins: .016" wall Polypropylene 0.071 1.80

—

ASSEMBLY

3 ins. cdrs. cabled 0.153

BELT
0.015" wall HD Polyethylene 0.183 4.65

ARMOR - 2 layers
16/0.0375" GEIPS 0.247 6.27
22/0.0375" GEIPS 0.322
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“__’.‘;
oG Terms:

o Y - - .

€ actual load required to pull a tension
1ember to destruction as determined by

——
——y
—

_t?bepending on the intended use of the
-~ tension member testing may need to be
done under “fixed end” and “free to rotate

conditions”.




——
erms. .

nir saking Load (NBL)
inufacturer’s minimum published
féaking load for a rope or cable.




‘h
fead Trerms: .. —
ssignec y Load, (ABL)
€ lowest of the Nominal Breaking Load
nd Tested Breaking Load.
BTh practice ABL will be equal to NBL used

——y
—

—  unless testing shows TBL to be less than

| —

~ NBL.

® An ABL that is greater than the NBL may
never be used.




EXEd Ends and, Free terRotate ™

"dEnds: Both ends of the tension
ember being fixed without the ability to
swivel.

L —=

=% Most wire rope and cable NBL values are

—
——

—  based on fixed end.

o An example of a fixed end application is
towing a MOCNESS.




s W

Hxed Ends and, Free tosRotate ™
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“"—“;
FXEWEnds and Free torRotate ™

ne end of the tension
amber is free to rotate either because a
vivel is at the end of the tension member
or the package at the end of the tension

. —_— -

o ember can rotate freely.

— TyplcaIIy have a NBL below the fixed end
~— NBL. An example of a free to rotate
application is a lowered CTD package.




. —
EXEd Ends and, Free terRotate ™
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—
or of Safety (FS)

ctor of Safety is the ratio of the
aximum stress that a structural part of
Other piece of material can withstand to
= the maximum stress estimated for it in the

—— e L
— -

~— — use for which it is designed.
- ® For the purposes of this standard, FS shall

be considered the value selected by the
operator.




e~
tor of Safety (FS)

ree FS levels are avallable for cable
four for wire rope.




- Wai'king Tension _

;maximum tension that i§ allowed to
i applied to the tension member during

yormal operation.

: = SWT = ABL / FS
Because there may be two different ABLs

(fixed end & free to rotate) there may be

two SWTs.




“____.‘
uating Circumstances

Ip operators and their seagoing staff
ust understand that if, by force of
i[Fcumstance or by the desire to maintain

=== C|ent|f|c operations while on a cruise,

’--,-_

| —

— = when they do not meet the operating
requirements as described in tables 8.1
through 8.4, they are embarking on a
potentially dangerous activity.




—
uating Circumstances

e MR

€ consequences of this activity could

E - wa of valuable equipment
~.damage to the vessel and its equipment
' # injury to personnel.




—
uating Circumstances

e MR

tenuating Circumstance Plan:

berators shall develop a procedure on
= *-; , and under what circumstances, the
= essel will safely continue operations in
the event the operating requirements are
not met.




“____.‘
uating Circumstances

tenuating Circumstance Plans:

SRV Barnes developed initial plans for 4
= mergency scenarios while overboarding
= science gear including: tension member
’;—'-: in propeller, package stuck on the
bottom, winch failure, and loss of ship’s




e

(tenuating Circumstances

1. Tension Member in Screw 3. Winch Faliure

Z' ﬁ“ts_‘;;eg‘fz party off aft deck. a. All science party off aft deck.
. Notify bridge . .
¢. Drop Anchor b. Notify bridge
d. Payout wire c. Payoutwire
e. Buoy Wire and cut if necessar d. Buoy Wire and cut if necessary
= f. Call Divers -
2. Package Stuck on Bottom 4. Loss of Ship Power
- % Al selenee Partyouatkoeck: a. All science party off aft deck.
b. Notify bridge ) )
c. Pay out wire b. Notify bridge
d. Buoy Wire and cut if necessar c. Payoutwire
e. Call Divers d '
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EQUIpmMENnt Requirements

- - b

ielskactor of Safety Selection

SSHiEaVes and Rollers
SRIIENSIon Monitoring




—_——
[PMENt Requireéments,

JOf | ES Selection: Sheaves

J MJr mum Sheave Dlameter

,or £S>5.0: as large as practicable
P01 £5<5.0: D at least 40*d

: D at least 400*d1

— d is tension member diameter
— d1 is wire or armor diameter
— Whichever greatest




\-‘

=e 'ment Requirements,
fe) SSeIectlon Sheaves

n—

S M imUm Sheave Dlameter D or Root Dia.




—

=e 'ment Requirements,
fe) SSeIectlon Sheaves

n—

S M imUm Sheave Dlameter or Thread Dia.

-INCLUDED ANGLE
135° TO 150°

sheave tread diameter
cable diameter

TREAD DIAMETER




—

= 551 33%

— et

guipment Requirements_

OIFES' Selection: Sheaves

PRiifipertance off Sheave Diameter:

SEfVice

— e
> T —

NAVAL ARCHITECTS

Life:

a; »20% Dia.
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RELATIVE CABLE SERVICE LIFE

.3- RELATINE CABLE
9 _ SERVICE LIFE

INITIAL 888 =44 49

36
IMPROVED 6_88‘ =52 65

INCREASED SERVICE LIFE

%;9 x 100=33%

OR INCREASING THE SHEAVE DiA,
ggﬂ.k/.lNCREASES SERVICE LIFE

L Ratio

REF : WIRE ROPE USERS MANUAL, 198!
AMERICAN IRON AND STEEL INSTITUTE




—

56 'meﬁt Requirements,
fe) SSeIectlon Sheaves

SHmpoertance of Sheave Dlameter

-

3 ,ength Efficiency:

BiStatically Loaded

.J""

’

e Dynamlcally Less

(%)

>
o
z
w
e
o
“w
w

IB 22 26 30 34 30
D/d RATIO

D = Sheave or pin tread diamster
d = Wire rope nominal diometer

APPROXIMATE STRENGTH EFFICIENCE OF WIRE ROPE
WHEN BENT OVER SHEAVES OR PINS OF VARIOUS SIZES

FIGURE 8-12




Equipment Requirements,

—_

OIS Selection: Sheaves

J vr agve Diameters for some UNOLS
r'* ISIONI Members: EYZRENaL

2 ¥ lith ES<5.0 1/2" 3x19




S
[pment Requirements

for fS Selection: Rollers

SROIIENS ave same diameter reqwrements
S| Sheaves.

RO llers do not support the tension member

= s well as the groove in sheaves and the

A-

‘-

m—
 —

“tension member cross section deforms to
become elliptical.

® Thus wrap angles should be minimized.




| . .
EgUIpmMENt Requirements,.

EIRES Selection: Rollers

MESENSE rollers, capture
fo) ers, & guides do not °
jeed to meet the

& Diameter requirements.

'.—

*; The cable does not
bend around them
while under load.

—




SEGUIpmMent Requirements,
OIS Selection:: Sheaves

SSiiEaVe Grooves: \/..J\/
BIProVides support woove 17§
_ 35 te 150 degrees \d °:¢°;‘:”.f
Groove radius not R
~ too large or too oumETER
small. Lo b
ARoness

SURFACE FINISH — .

SHEAVE DESIGN PARAMETERS

Naval Architecture

Marine Surveying
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EgUipment Requirements,
IOIRES Selection: Sheaves
Jiiimited to FS of 5.0 -




EgUIpmMENt Requirements,.

iOIRES Selection: Sheaves

-—
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Common'Findings: Sheave and

Edifiead Roller. Diameter
Lzjpejel | il llers installed on RV OCEANUS

AN ]

=7 —
-‘ml‘;.uann

NAVAL ARCHITECTS Salvage Engineerin




S
EdUIpmMENT Requirements,

for fS Selection: Sheaves

SAEIOOVES 1N sheaves and drums should be
JJL Atly’ larger than the rope:

.,)‘p forder to avoid pinching and binding of
= the strands.
"’5 To permit the tension member to adjust
itself to the radius of curvature.




EUIpMENT Requirements, .

R ES Selectlon Sheaves

SAElOOVES of too large dlameter do not
IO perly: support the rope, and permit it
- o become elliptical.




\
EdUIpmMENT Requirements,

for ;«S Selection: Sheaves

S 2ave Groove diameters for FS [SYElS
>5 0: none specified
= <ES<5.0: No larger than 1.5d




ment Requirements,

S Selection: Sheaves

o

SiEave Groove diameters for FS<2.5

Tolerance Groove Diameter Should Exceed
— - Nominal Rope Diameter —

\

= New or
— | Nominal Diameter Minimum Remachined
| ofRopeininches (%) Grooves (%)

Oto1/8 4 8
Over 1/8 to 3/16 3.5 7
Over 3/16to 1/4 3 6
Over 1/4 2.5 5

Naval Architecture

Marine
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EgUIpment Requirements, -

for Fs Selectlon Sheaves
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SEGUIpmMent Requirements,
OIS Selection: Sheaves

Tension Safety
. I Member Factor Condition Units Radius Diameter
Wit s_._ 00| 1/4  1.5<SF<5  Worn Min Radius inches 0.129  0.258
o 1/4  1.5<SF<2.5 New Min Radius inches 0.133 0.266

Giroe)V/s Gauge 1/4  15<S5F<2.5 New MaxRadius inches 0.138  0.276

T 1/4  2.5<SF<5 Max Rad inches  0.188 0.376
EREFUNOLS 3/8  15<SF<5  Worn Min Radius inches 0.192  0.384
e 3/8 1.5<SF<2.5 New Min Radius inches 0.197 0.394
== e RO pe 3/8  1.5<SF<2.5 New Max Radius !nches 0.206 0.412
e 3/8  2.5<SF<5 MaxRad inches  0.281 0.562

1/2 1.5<SF<5  Worn Min Radius inches 0.256 0.512
1/2 1.5<SF<2.5 New Min Radius inches 0.263 0.526
1/2 1.5<SF<2.5 New Max Radius inches 0.275 0.550
1/2 2.5<SF<5 Max Rad inches 0.375 0.750
9/16 1.5<SF<5  Worn Min Radius inches 0.288 0.576
9/16  1.5<SF<2.5 New Min Radius inches 0.295 0.590
9/16  1.5<SF<2.5 New Max Radius inches 0.309 0.618
9/16 2.5<SF<5 Max Rad inches 0.422 0.844

Naval Architecture
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ipment Requirements,

[ —

CC
~

IOIFES Selection: Sheaves
W]rj' Grooeve Gauge For UNOLS Cable

Tension Safety

Member Factor Condition Units Radius Diameter
0.322 2.0<SF<5 Worn Min Radius inches 0.165 0.330
0.322  2.0<SF<2.5 New Min Radius inches 0.169 0.338
0.322  2.0<SF<2.5 New Max Radius inches 0.177 0.354
0.322 2.5<SF<5 Max Rad inches 0.242 0.484

.680/.681 2.0<SF<5 Worn Min Radius inches 0.349 0.698

.680/.681 2.0<SF<2.5 New Min Radius inches 0.357 0.714

.680/.681 2.0<SF<2.5 New Max Radius inches 0.374 0.748

.680/.681 2.5<SF<5 Max Rad inches 0.510 1.020
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EgUIpment Requirements,
OIAES Selection: Sheaves




"..—.,;
EdUipment Requirements,

for ES Selection: Sheaves

BIEOYE Radius
Jei'* smaller
YYITE use




\
EdUIpmMENT Requirements,

for fS Selection: Sheaves

SIOVEIRAdIUS gets smaller W|th use:

S @aution when installing new tension
“rs bers

= (Caution when end for ending tension

embers
Caution when planning for deep casts




T

D EGuipment Requirements,
OIFEES Selection: Sheaves

IEEnsion
EMDES
'ré Aot
fcontact other
Slrfaces:




WAssociated Sheave Info:
NOtan Appendix Reguirement
Sfieave Fleet Angle

wpically less the 1 7>
GEGIEES.

-
— o

r— e

— Must have the correct
- flange (or throat)

Sheave Fleet Angle




- ci;ﬁ':éa Sheave Info: o
Nc --an Appendix Reqmrement

Siieave Eleet Angle \-L—
pypically less the 1 72

00 Much Angle:




\

CC
Jiension Monitoring and Alarms
ICr

IGHEaSIngly Stringent as' =S decreases.

For | F 5'51 01 greater.
J’ Sfsion: monitoring not required, but if not

= anable then estimated maximum tension
= (EMT) must be determined by calculation
- and FS must be 5 or greater during

operations.
l.e. be confident EMT < SWT

guipment Requirements: =



.
[pmMENt Requirements:, -

1'er 510N Monitoring and' Alarms

ESUlfigted Vaximum-Iension (EMT):

stimate of the greatest line tension
WI|| occur during a given deployment.

= caIcuIated using specific properties of

-—-").r-..

= %he Overboard Handling System (OHS), the
- science package, and other factors.




.
[pmMENt Requirements:, -

§|on Monitoring and Alarms

M1 IS the sum Ofr.

5Static loads (package weight, sample
’ht tension member weight),

- quasi-static loads (drag force),

transient loads (pull out forces), and

dynamic loads (the effects due to
accelerations from heave).




=a| ent Reqwrements EMT
fo)r :S of 5 O jiale monltormg




T _

S EGuipment Requirements; EMT...
EIFES(@5.0 1 Nermonitoring

A grab is planned on 500m of 0.25” 3x19 wire rope using a FS of 5.0.

| Assigned Breaking Load (Free to Rotate) 6,750

Factor of Safety 5

Safe Working Tension = ABL/FS 1,350

Weight of Grab (in seawater) 175
Weight of Sample (in seawater) 25
Weight of wire rope (in seawater) = 0.284 Ibs/m x 500m 142
Static Total 342
Quasi-Static Load (drag) 35
Pound-mass of Grab (in air) 200
Pound-mass of Entrained Mud (in air) 50
Pound-mass of 500m of wire rope (in air) = 0.327 Ibs/m x 164
500m
Total Mass of System 414

Dynamic Load (multiply Mass Total by 0.75 for g=1.75)

310

Transient Load Pull Out Load 100

100

Estimated Maximum Tension Pounds-force

787

of 1,350 pounds it is acceptable to proceed with this grab.

Because the estimated maximum tension of 787 pounds is less than the SWL

Naval Architecture
Marine Engineering
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[PMENT Requirements:, —

Jiension Monitoring and Alarms
ESHESSIthan 5 10 2.5

Ter)s bn monitored at the operator’s station
WJI‘ dlsplay refresh rate of 3 Hz.

pable of logging tension data @ 3 Hz

—-"‘_f-

= Fltted with audible and visual alarms and

~activate at FS=2.8.

Alarm conditions automatically included in
logged data.




.
[PMENT Requirements:, —

Sision Monitoring and Alarms

S'than 5 to
nsion measuring system must be
drated at a minimum of every 6 months

= _i‘:*-f" ad equal to the imposed at the

E sel‘ected FS.




.
[PMENT Requirements:, —

Sision Monitoring and Alarms

cll 0

nsion measuring system must be
iintained with an accuracy of 4% of the
" 9 |I€C| |Oad

== f'-’ - [.e. Is the monitoring system staying
- within tolerance limits?




mpment Requirements:

f ASIoN Monltorlng and Alarms

[s th

mJ |toring
5% em staying

= nin
tolerance




\
EdUIpmMENT Requirements:, -

Jiension Monitoring and Alarms

Is t J]F\
rrionl] toring
J\/:_ S staying

=) }

__o

= ftUTe rance

—

- limits?

Alternate
Loading.




—_——
EgUIpmMENt Requirements:, =

e 5|on Monitoring and' Alarms

4000

ISRGIE"

sriogliteglgle

G\ :" O ing) e

taying . :

Withln - "

~ tolerance
~Jimits?

LCI-90i High Welight
reading less tare

S/5/16  5/6f16  5/7f16 5/8f/16 5/9/16 5/10/16 5/11/16

M aval Architecture
J Rt - -
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[PMENT Requirements:, —

ision Monitoring and Alarms

an 2.5 to 2.0:

bn Trendlng Graph at the operator’s
Stat ()n with display refresh rate of 10 Hz.

pable of logging tension data @ 20 Hz.

—-"‘_f-

= Fltted with audible and visual alarms and

~activate at FS=2.2.

Alarm conditions automatically included in
logged data.




.
[PMENT Requirements:, —

ision Monitoring and Alarms

dn Z.0'to 1.5

bn iirending Graph at the operator’s
Stat ()n with display refresh rate of 10 Hz.

pable of logging tension data @ 20 Hz.

—-"‘_f-

= Fltted with audible and visual alarms and

~activate at FS=1./.

Alarm conditions automatically included in
logged data.




.
[pmMENt Requirements:, -

§|on Monitoring and Alarms

dll £.5 10

‘tension measuring system must be
ibrated at a minimum of every 6 months

E=atload equal to the imposed at the selected

~_ The tension measuring system must be
maintained with an accuracy of 3% of the
applied load.




Eguipment Requirements; s
iénsion Monitoring New Horizon

GPs 23:22:27 Thu 14-Mar-13 23:22:25 Air Temp-C 14.1 |

Baro Pres-mb 1015.9
LAT 32 42 .397N Rel Humidity% 91.5
WetsStar Flr 1.87

LON 117 14.180W True WDIR 321.9

TSG Temp-C 16.643
COG 306.2 Rel WS (Kt) 8.0

SOG 00 Bottom Depth Rel WDIR 189.

True WS (Kt) 8.
True WDIR Tl o
GYRO 132 5 OO
Select WD

Tension
4000-

WIRE OUT SPEED MPM TENSION LBS 00

3200-

7.6 0.0 27 =

2600-
2400-
2200-
2000-
1800-
E
Yscale 4000 1400-
: 1200-

5000/ 3000 z
LBS 6 1000-

5000-

2000- 800-
2 600-

400-
0 . , ; ; ; , : . ; , . ; 200-
Plot ™ 22:45:31 23:20:00 23:40:00 00:00:00 00:20:00 00:40:00 01:00:00 01:20:00 01:40:00 02:00:00 02:20:00 02:45: 0-68
K] h

Xscale

14400 1000:
Seconds :

Clear
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B Eguipment Requirements:
iension Monitoring and Alarms

JiEnading Grap
igilatest [LCI90i

1840

WINCH 1

B TENSION
LBS \
10

i 3 3 B 5
SECS

LBS |

- : MAX ol
0 MPM

MAX

00°
MA X

o  MENU DIAG WNCH GRPH RSET
i

0 ‘L
0




e —
larms

Tension: 43 LBS
Max: 63 LBS
Avg: 46.3125 LBS

Speed: 0 m/min
Payout: 15.7 m

NAVAL ARCHITECTS Salvage Engineerin




> or Greater:

sonnel on deck should follow good
fety practices when working in the vicinity

= tensmn members during use

.
—
—

-

— V T p—

. S
- o1 |
g %
ES
2
! v
¢ -
o
7

3




=G ment Requirements;, Deck:..

—
Scllety

1 sarety practlce

~




———
E@UIpment Reqwrements Deck...

Safety:

dl

perator should identify "Danger
fAes” around ropes, wires and cables

= Under tension.

_
._. . _—’-- PE—

-’-‘—To the extent possible, all personnel should
- be excluded from these zones such that a
sudden failure cannot result in injury.




[r]efs enaent Two-block safety. .
GEVICES are |mportant -




.
pment Requirements: Deck,.

fiety: Chained off access

X o
A~ X8

4

- -

Naval Architecture
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nt Requirements: Decks..
few Zone




\

pment Requirements;, Decks..
-‘w Safety Zone

Naval Architecture
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—
ent Reqwrements Deck,..

S pomm—

) (0 Z2.5: Additionally

ng notices should be displayed at
its of access indicating the danger.
;_._,,-; and/or visual barriers should be
' cted as needed.

—
—
—
’——




—
pment Requirements: Decke .

. Additionally

g doors and accesses to the area
- be secured when possible.




JIEStiNG and:Maintenance:

y ;:3 o101 greater:
nsion members shall only be tested

ery two years to the desired SWT, along
= with the handling system.

’i No routine break testing is required.

———
—

—




.‘___.;
JIESUING and: Maintenances*

» F:l 200 S5
al mples shall be sent for testing every
ftwo (2) years.

?”* = If a 10% decrease in ABL is detected, then
~ the testing shall be increased to annually.

e Alternately, the Owner may cut back to
and re-test a new representative length.




.

-

o

99 Cable:NBLs; TBlis#& ABIS™

0.2

Hugh R. Sharp

Oceanus DESHS

Oceanus DESHGE

Healy

Healy

Thomas T. Thompson

ABL

Thomas T. Thompson

Clifford Barnes

Endeavor Pine Hill Inboard

gndeavor Pine Hill Outboard

Endeavor DUSHS

Pelican

Walton Smith

Savannah v

4  §

8,000

4,000 12,000 16,000

Naval Architecture
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JIEStiNG and:Maintenance:

9 J':S ‘) -mdji—_—-r--
'10% decrease in ABL is detected, this
uId be very unusual.

—— A break test result below ABL is an indicator
~ of a degraded tension member.

— Evaluate Running Use Log Data
— Evaluate e-kink test info
— Contact wire pool
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r,n 1§ and-Maintenance:

o Fg_;j 5 to 2
imples shall be sent for testing every yr.

- If a 10% decrease in ABL is detected, then
= the testing shall be increased to
-semiannually.

e Alternately, the Owner may cut back to
and re-test a new representative length.
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b — N
PpPErator Training andsRecoras™

E "or Greater

e Owner and the Master of the vessel
st deem competent, in writing, all

_:. mch operators.




“____‘;
OPErator Training and-Records™

eemed Competent” means that both the

wner and the Captain are confident,

Jiven the particulars of the winch and the
= veraII operational scenario (weather

’--,-_

—w

= condltlons equipment being deployed,
etc.), that the Winch Operator has the
necessary experience to operate the winch




b — N
PpPErator Training andsRecoras™

SIS 0rF Greater
'there are configuration changes to
controls or to the hardware then the

—
T —

= ‘_perator qualifications must be refreshed
— and documented.




“____‘;
Opj_ ator Training and-Recoras™"

S ru 35S than 5

berator “Certified Competent” it that the
_' iIner must have written documentation

place showing that the operator has
’been through and successfully passed a
formal owner/operator developed training
program on the winch, handling
apparatus, and monitoring system.
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“____‘;
OPErator Training and-Records™

2 Cel ation must be renewed
nually.
he master shall verify certifications and
= S|gnate the approved winch operators.

——
—

_—
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= Tf there are configuration changes to
“controls or to the hardware then the
operator qualifications must be refreshed
and documented.
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S
IOUIIO0KS FS 5,01 greater”

3V W e 1 members upon
sfer

)g of Tension Testing to SWL or Log of
=V |re Break Testing

“5 ‘og Cutbacks
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BOEIOOKS FS.5,0r greater™

-

S pomm—

| Spooling Operatiol
fof Lubrication
fire Train Description
Maximum load and payout for each cast

—
_..’
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by calculation or monitoring.
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iogooks ES, 5. 0r greater’

Description

CAB 0.322” wire diagram
R R T i S B e,

A level wind, 20-30° 10.50 4.14 12.84 slightly wide groove

tension switch, 0°

L-‘ = (small force) 9.23 3.63 11.29 slightly wide groove
| ——
— turning, 20-30° 5,51 17.12: wide groove

turning, 90° 5.51 17.12 wide groove

turning, 45-100° 6.96 21.60

5.64 17.51

turning, 135°

tension guide, 30° 2.82 8.76

metering, 60°

Rowe winch tension guide, 30°

Berger Engineering

fairlead, 90°+ (ovbd) 40.98 452 d3:43

CAB 0.322” wire diagram

Naval Architecture
Marine Engineering
Marine Surveying
NAVAL ARCHITECTS Salvage Engineering



- Maximu | Maximum
o Jal m Payout of

: . p ayo ut fO r Drop Date & Time | Tension Each

Per Cast | Deployme

ach cast by (Lbs) |nt (Meters)
= : ; : 5/5/12 13:45 2087 0
= Calculation or

| 5/8/12 2:34 1859 1000
_, < m onitorin 5/9/12 2:06 1568 2000
= F 5/9/12 22:06 2368 4572
- 5/10/12 2:08 1364 1100

5/11/12 2:41 2050 4353

5/11/2012 5:14 1502.9] 18115
5/11/2012 19:41 2312.3 4617
5/12/2012 3:07 2016.9] 42003
5/12/2012 23:00 1604.7 2000
5/13/2012 13:15 2859.1]  4614.8

OWI0IN|IOVINHIWINI=IO

oy
(=)
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IOUIIO0KS for kS less tham™s

S Stay W ne N members upon
insfer
= ension Testing to- SWLor | og of
= re Break Testing

‘;‘3 ‘og Cutbacks




BEEPO0OKS for kS less than™s

-

=\ 9,00 1 OJ)Deratiol
50f Lubrication
fire Train Description




Wire Deployment Log:

—

RV Sikuliaq

IOEPOOKS: Sikuliag Example

Max Max Max WireOut
Cast |Duration |Wire Out LineSpeed [Tension Time (@ max
Cruise ID ID |(HH:MM) [(m) (m/min) (Ibs) (@ max tension) [tension) | Events
SKQ201401S 1 2:23 1,011.1 51.0 1,802.9( 11/27/14 23:43 -4.9 CTD
SKQ201401S 2 2:00 1,000.9 51.0 1,843.0( 12/1/1419:18 -9.5 CTD
~|SKQ2014015 3 1:30 1,000.0 54.2 1,642.6( 12/2/1413:44 -9.8 CTD
SKQ201401S 4 0:50 252.6 58.1 1,602.6( 12/2/14 15:48 217.2 CTD
‘4'_ ~|SKQ2014015 5 0:55 293.0 61.2 2,003.2| 12/3/14 23:07 -4.6 CTD
- SKQ201401S 6 1:45 1,385.2 51.0 2,003.2 12/4/14 1:28 -6.5 CTD
SKQ201401S 7 1:20 1,489.9 60.9 1,682.7 12/4/14 2:34 -11.0 CTD
SKQ201401S 8 1:42 1,232.3 60.9 2,003.2 12/6/14 7:03 -5.5 CTD
CTD
&
SKQ201401S 9 2:29 1,477.0 61.6 2,003.2 12/9/14 8:18 -6.1 | wire wash

Naval Architecture
Marine Engineering
Marine Surveying
Salvage Engineering
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While L’o"gglng Maximum Load
and Payout for Each Cast

BiBtEEtred by Appendix
BRGONSIder also recording e (Consider referencing this
Jrr unt ofi tension as a distance from the

nber deployed where drum end.
j'_,:l" e maximum load occurs e Will not Change with cut

p—

»-?As shown on previous backs
—slide).

Naval Architecture
Marine Engineering
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S
irement of Steel Tension

VJ@ bers or cutback:

PRIFLHIE tension member does not meet
fll u Iré scientific mission requirements.

2 ¢ ak tension on sheaves at any time

,_,xceeds the elastic limit (FS of 1.8 for

—  Ccable and FS of 1.33 for wire rope).

-~ ® ABL deteriorates below 50% of NBL (Close
monitoring if TBL below NBL-my words)




2 ement of Steel Tension
NL ibers, or cutback:

J ..S|cal Damage mcludmg:
Kinks

'*"I‘3ird caging ‘:&‘ww

== --_,-;-— Abrasion
~ — Broken wires
— EXcessing corrosion

Figure 613-1-11. Wire Rope Kink

Figure 613-1-12. Kink Damage




S
EpGeUraged Action, but no

SXpriessly required

Elricate tension member <12 months (A.

2
N -

ferenced to the UNOLS Wire
aintenance Policy (Latest Jan 2015)

Use Environmentally acceptable lubricants
—» Extends tension member life several times




Ean

Epeouraged Action, o

[Biricator Shell*& Pump

Naval Architecture
Marine Engineering
Marine Surveying
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S
EpGeUraged Action, but no

SXpriessly required

g iiesh Water Wash (A.5.9)
2 r-r @f every cruise and <month
> eferenced to the UNOLS Wire

,—f»-»J\/Ialntenance Policy (Latest Jan 2015)

—

= Systems that automatically washes on
haul back are highly encouraged.




.

B Enceuraged Action, but not
Expressly reguired: FW VWash

SAlematic
PR
ack




S
ERGEUraged Action, but not

EXPrEssly reqmred FW Wash




.
'fr puraged Action, but not

Expressly required:

,‘ve Compensation (A;7._2)
otion-compensation may be used to
Breduce the dynamic loads below the

— , - permissible I|m|t and/or to reduce the
chances of a “zero load” condition.

~® May not be used as a load limiting device
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.
'fr puraged Action, but not

Expressly required:

Limiting Devices (A..7_.1)

Jeak Links:
= — Set to break the payload free to save the

- tension member , avoid overboading

system damage, I|m|t dangers to the
vessel.
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.
'fr puraged Action, but not

Expressly required:

Limiting Devices (A..7_.1)

Jeak Links:
= — Set to break the payload free to save the

- tension member , avoid overboading

system damage, I|m|t dangers to the
vessel.




—_
Epeouraged Action, but not

expressly required:

id Limiting Dewces (A 7.1)

J
0
=

a

; ak Links: RVIB Palmer

- .______‘
> D) MIMITH \‘,
R i) ) DY \\X)))w\
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S

ERGeuraged Action, but not
Expriessly required:

ore Weak
inks: ,'/

——
-
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Epeouraged Action, but not

expressly required:

nder: The capability of tﬁe winch to
jtomatically pay out at a pre-set

ximum tension in order to prevent the
= enS|on member from exceeding the pre-
set tension.

Where the weak link itself might be entangled
or buried, then Auto-Render shall be the
preferred method of strain relief.




Appendix A Assist Summary for Each Wire or Cable (updated 8_25_2015 JMS/wec)

Note: This is not all inclusive. See Appendix A RVSS Edition 10 for requirements.

Select Applicable Column FS

o
I" \ Develop Extenuating Circumstance Procedure (A.8.4)
\& Tension Monitoring
\ _ Have ability to keep load < SWL:

ANeompliance:

o= -~ : -
— l r Y Alarm conditions automatically logged
) | . Sheaves and Fairlead Rollers

O Cable

FS FS FS
FS of from | from | from [FS=
Requirement or Attribute 5.0 or 25 20 15 Comments
higher |1 4.99 |t 2.49 [ to 1.99
Post Cable/Wire SWL in clear view of the winch operator (RVSS 8.6) Applies | Applies | Applies | Applies [ Y/N
General
Determine Cable/Wire Safe Working Load (SWL) as: N . N N
Assigned Breaking Load / Factor of Safety Applies | Applies | Applies | Applies. | Y/N
Lubricate tension member <12 months (A.5.8) Y/N
Fresh Water Wash ( lesser of: end of cruise or < 1 month) (A.5.9) Y/N
Applies | Applies | Applies | Applies | Y/N
May be calculated w/"g" factor at least 0.75 or from Tensiometer Applies YN
Have ability to keep load < SWL: Actual from monitoring system Applies | Applies | Applies | Y/N
Tensionometer display at operator's station with 3 Hz refresh rate Applies YIN
Tensionometer display at operator's station with 10 Hz refresh rate Applies | Applies | Y/N
Tension continuously monitored using a tension trending graph Applies | Applies | Y/N
Tensionometer logging at 3 Hz Applies Y/N
Tensionometer logging at 20 Hz Applies | Applies | Y/N
Tensionometer Recalibration at least every 6 mo. Applies | Applies | Applies | Y/N
Tension measuring system maintained with 4% accuracy Applies YIN
Tension measuring system maintained with 3% accuracy Applies | Applies | Y/N
Alarms
Audible and visual tension alarms w/data logging .
Alarm at < ABL/2.8 Applies YN
Audible and visual tension alarms w/data loggin )
Alarm at <ABL/2.2 ooms Aoples YN
Audible and visual tension alarms w/data loggin .
Alarm at <ABL/1.7 ks Applies | YN
Applies | Applies | Applies | Y/N
Sheaves & Rollers: As large as practical Applies Y/N
Sheaves & Rollers: D/d ratio meet 40:1 or 400d1 whichever is greater Applies | Applies | Applies | Y/N
Sheaves: Groves as close to d as possible and no more than 1.5d Applies YIN
Sheaves: Groves per RefA 1.1
(Groove size re!ia/t;\é? Ig ?&Tg\uzl t(‘i)laer;)e;ter of wire rope: Applies | Applies | YIN
over 1/4” 2.5% to 5%)
Deck Safety
Good safety practices Applies YIN
Establish danger zones / safety zones Applies | Applies | Applies | Y/N
Warning notices posted Applies | Applies | Y/N
Physical or visual barriers Applies | Applies | Y/N
Doors and accesses secured Applies | Applies | Y/N
Testing
Tension testing up to SWL load every 2 years. N
Break tgsting not req'd at FS=5.0 Applies YN
Break Testing every 2 yrs Applies Y/N
Break Testing every yr if 10% decrease in ABL or cutback Applies YIN
Break Testing every yrs Applies | Applies | Y/N
Break Testing every 6 mo. if 10% decrease in ABL or cutback Applies | Applies | Y/N
Logbooks: UNOLS wire identifier: Cable Inventory/History and Running Use
Logs stay with the wires transfer with the wire Applies | Applies | Applies | Applies | Y/N
Log of Tension Testing to SWL Applies YIN
Log of wire Break Testing Applies | Applies | Applies | Y/N
Log Cutbacks Applies | Applies | Applies | Applies | Y/N
Log Spooling Operations Applies | Applies | Applies | Applies | Y/N
Log of Lubrication Applies | Applies | Applies | Applies | Y/N
Wire Train Description Applies | Applies | Applies | Applies [ Y/N
Maximimum load and payout for each cast by calculation or monitoring. Applies | Applies | Applies | Applies | Y/N
Winch Operator
Operator deemed competant in writing by master and owner Applies Y/N
Operator "Certified Competent" in writing by master and owner renewed annually. Applies | Applies | Applies | Y/N
Master verify qualifications and designate approved operators. Applies | Applies | Applies | Y/N
Training record for formal operator training program for winch, handling apparatus, Applies | Applies | Applies | Y/IN

Naval Architecture and monitoring system.

Marine Engineering
Marine Surveying

Suggestions: Please contact Ted@JMSnet.com

NAVAL ARCHITECTS Salvage Engineering
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WEIVEFS: :
IRGhE event; that,despite best, efforts,
GOIIPIIANCE With a standard IS not possible,

: w- Vermay be granted. For example in
mptlng to comply with the size of winch

J0llers and sheaves as prescribed in

“Appendix A, physical structural limitations
prevented the modifications of the sheaves/
rollers in order to meet Appendix A.
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WeIVErS:

-

WJP‘ Siedhant ed_’go_En,d,eav, or.ferrellers . due

WONEVEIWINd close to winch control booth.

NAVAL ARCHITECTS Salvage Engineerin




: \ .
Precedures. for Waivers: .
IMETUNOLS ship operator shall send a
WHLERNEGUEST Lo tiE"UNOLS Satety
C Jrrj"' jitee Chair explaining the situation

eiefthierequest for a ruling on a proposed
g Bration. The Chair would then seek

--Gub]ect matter expert advice and conduct a
=~ review by a board of (3) Safety Committee
- members. The Chair will then provide a
written response back to the operator with a
copy. to the agenues funding that program.
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