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A.  General Information 
 
 The subject vessel is a three legged, self-propelled, self-elevating, general purpose service 
vessel.  The hull including the installation of machinery were fabricated at Halimar Shipyards 
(Hull No. H-183) in Morgan City, LA.  The accommodation building, legs and footings, and final 
outfitting were done at Marine Industrial Fabrication, Inc. in the Port of Iberia, New Iberia, LA.  
Final delivery to the owner Offshore Liftboats, LLC was in the month of January, 2015.    
 
 The vessel’s load line assignment was obtained from Lloyds Register, and the tonnage 
admeasurement was obtained from DNV.  The vessel is admeasured at 180 Gross Tons domestic, 
122 Net Tons domestic, and 743 Gross Tons international, 222 Net tons international. 
 
 This vessel is limited to “restricted service” due to its configuration, which is unsuitable 
for full ocean operations.  The vessel exhibits insufficient stability and seakeeping characteristics 
to survive in the open ocean in weather conditions that occur on a normal basis.  The following 
operational restrictions must be followed to provide adequate safety for normal operations. 
 

Operational Restrictions 
 

1.  The vessel is limited to operation in the Gulf of Mexico within the 175 Ft chart datum in 
positions not to exceed 72 nautical miles from a position of safe refuge.  A position of safe 
refuge is any point where the vessel can be jacked clear of the water in a chart datum not to 
exceed seventy five feet. 

 
2.  While in transit afloat at drafts in excess of seven feet, no persons are permitted on the main 

deck except in emergencies only. 
 
3.  Evacuation procedures shall be in accordance with the included Heavy Weather Evacuation 

Plan. 
  
4.  Pending the approach of a severe storm, the unit shall be evacuated before the winds reach fifty 

knots. 
 
5.  The Captain shall seek safe harbor or jack-up the unit when the 12 hour advanced weather 

forecast calls for winds in excess of sixty knots.  The vessel is to jack-up at any time that 
increasing sea conditions begin to exceed four-feet significant wave height or five-foot swell 
height. 

 
6.  All accesses to the deck house shall remain closed when afloat. 
 
7.  While engaged in jacking operations, all personnel are to be at stations assigned by the 

Captain. 
 
Specific detailed instructions regarding floating stability and loading restrictions may be found in 
other sections of this booklet. 
 
Crew and/or persons in addition to the crew (PACS) are to remain off deck when the vessel is 
underway. 
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It is the responsibility of the Captain to ascertain the cause of any unexpected vessel list and/or 
heel prior to attempting to take corrective action. 
 
The floating operation of the vessel is to be limited to conditions producing vertical centers of 
gravity below the allowable limits contained in this booklet, specifically the “Allowable KG 
Curve”. 
 
The maximum allowable elevated variable loadings on the unit are to be limited to those values 
indicated on the “Elevated Variable Load Limits” diagram included in this booklet. 
 
The normal crew on the vessel is one Captain (200-ton license), one mate, one able-bodied seaman, 
and one ordinary seaman.  If the vessel is to be moving for more than twelve hours per day, another 
Captain is required.   
 
The vessel is not suitable for full ocean service in its current configuration.  If ocean transit 
conditions and/or operations outside the 175’ chart datum limit are intended, the vessel is required 
to meet 100 knot intact stability criteria.  This is not feasible in transit modes without removal of 
some substantial portion of the leg.  Recommendations should be obtained from a reputable naval 
architect and specific approval of the proposed operation is to be obtained from USCG at the 
following address: 
 

Commanding Officer 
USCG Marine Safety Center 

Stop 7102 
2100 Second Street SW 
Washington, D.C. 20593 

(202) 475-3400 

 
 
The person in charge of this vessel at all times is the Captain.  When two Captains are on board 
the one most senior in rank with the operating entity is in charge of the vessel.  In no case do any 
personnel of the lessors of this vessel have any authority exceeding that of the Captain of this 
vessel.  As affects proposed operations, the opinion and direction of the Captain shall be followed 
specifically at all times. 
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B.  Principal Dimensions and Data 
 
Length Overall Including Footings     137’-0” 
Width Overall Including Footings      80’-0’ 
 
Length on Water Line        134’-0” 
Width on Waterline       78’-0” 
Depth of Hull        10’-0” 
 
Footing Length        32’-0” 
Footing Width        16’-0” 
Footing Depth        2’-6” 
 
Leg Outer Diameter       72” 
Leg Length        215’-0” 
 
Lightship Draft        5.284  FT 
Lightship Displacement       1045.64 LT 
Maximum Draft       7.50  FT  
Maximum Displacement      1625.44 LT 
 
Maximum Variable Load Afloat      579.80 LT 
(Includes all fuel, water, deck load, crew, PACS, stores, etc.)  1,298,752 LB 
 
Official Number       1236246 
Gross Domestic Tonnage      180 
Net Domestic Tonnage       122 
Gross International Tonnage      743 
Net International Tonnage      222 
 
Fuel Oil Capacity       17,841 Gallons 
Fuel Rate at Max RPM (Includes One Gen Set)    90 Gal/HR 
Estimated Service Speed      7.0 Knots 
Estimated Service Range      1387 N-Miles 
         1598 S-Miles 
 
Potable Water Capacity       20,896 Gallons 
 
Central Open Deck Area      4414 Square Feet 
Side Auxiliary Deck Area      670 Square Feet 
 
Allowable Loading on Main Deck (plate and stiffeners)   1000 Pounds/Sq Ft 
Allowable Loading Spanning Bulkheads     1250 Pounds/Sq Ft 
Allowable Loading on Accommodation Decks      100 Pounds/Sq Ft 
 
Operational Temperature Range      32-105 Degrees F 
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C.  Tank Capacities 
 
 
Included as Appendix A, tank capacity tables are provided for each ballast, fuel oil, potable water, 
and hydraulic oil tank in the vessel.  The tables list capacity in cubic feet and long tons, centers of 
gravity for longitudinal, transverse, and vertical centers, and free surface corrections.  The 
hydraulic oil in the jacking system reservoir and in the crane power packs is included in the 
lightship weight of the vessel, there is no need to add this weight to the stability sheets.   
 
Preceding the tables is a key plan showing tank locations in the hull and maximum capacity in 
appropriate units for reference usage.  The maximum capacity for each tank in long tons is also 
listed on the load condition sheet used for calculating stability. 
 
Section G includes a thorough discussion of using the tank capacity tables to calculate vessel draft, 
trim, heel, and stability characteristics from the data included herein.  The following units and 
volume conversions are applicable to calculating tank weight and volume.  Please note that 
hydrostatic properties and tank capacities are given in long tons. 
 
 

Conversion Units 
 
 

  One Knot (Kt)     1.15 Miles per Hour 
 
  One Long Ton (LT)    1.12 Short Ton (ST) 
        2240 Pounds (Lbs) 
 
  One Short Ton (ST)    2000 Pounds (Lbs) 
 
  Salt Water (SW)    261.8 Gallons per LT 

8.56 Lbs per Gallon 
 
  Fresh Water (FW)    268.5 Gallons per LT 

8.34 Lbs per Gallon 
 
  Fuel Oil (FO)     316.4 Gallons per LT 

7.26 Lbs per Gallon 
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D.  Deck Crane and Storage Capacities 
 
 
This section of the Operating Booklet is directed toward the Captain as well as the Crane Operator 
for the vessel. 
 
The vessel is fitted with a Gulf Crane GC 175T ton main crane on the port forward corner, and a 
Gulf Crane GC50T telescopic auxiliary crane on the starboard forward corner.  The load charts for 
the cranes are included herein for convenience.  In accordance with API regulations, the load chart 
is also affixed to the crane in a position clearly visible to the crane operator.  The crane operator is 
prohibited from exceeding the lift values given in the API load/radius diagram furnished by the 
crane manufacturer. 
 
The main crane is of sufficient capacity to produce relatively large increases of loading on the 
footings of the vessel when a large hook load is extended far from the center of rotation of the 
crane.    As such, the crane should never be used until preload operations have been completed.   
 
The main deck of the vessel is designed to support 500 pounds per square foot.  Concentrated 
weight items that exceed this bearing load value should be supported by suitable cribbing to 
prevent possible structural damage to the deck structure.  The weather decks of the accommodation 
building are designed for 94 pounds per square foot.  Storage of cargo on the accommodation 
decks is not advisable, and in no case should exceed 94 pounds per square foot. 
 
The maximum variable load allowed aboard the unit is a function of total displacement or draft in 
the floating mode, and is a function of the leg extension in the elevated position.  The Captain is 
charged with maintaining a continuous record of the total variable load aboard the unit at any given 
time.  In support of this record, the crane operator must maintain a lift by lift record of the weight 
items or lifts being added to and/or removed from the vessel. This record shall be furnished to the 
Captain by the crane operator on a regular and timely basis. 
 
Anyone operating the crane should be a “certified crane operator” pursuant to the qualification 
procedures indicated in API RP-2D. 
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E.  Operations Afloat, Jacking and Holding  
 
 
E.1  Normal Floating Operations 
 
The vessel should normally be operated with about a one tenth to one quarter degree down by the 
stern trim while afloat.  This enables the flat topside decks to shed water more quickly during 
transit.  The trim should never be allowed to exceed one half degree.  One half degree of trim 
produces a difference in draft between bow and stern of about fourteen inches (14”).  Trim control 
can be accomplished by the placement of deck cargo and the use of trim ballast tanks. 
 
When fuel oil and potable water tanks are not completely full on both sides, the starboard side 
tanks should be kept completely full and the port side tanks used for consumption.  This will help 
to balance the weight of the main crane located on the port side of the vessel. 
 
The number of “slack” tanks, that being tanks that are not completely full or empty should be kept 
to an absolute minimum.  If proper selection of trim ballast tanks is used, there is never a reason to 
have more than one ballast tank slack at any given time.   
 
After preloading operations, it is important to completely strip the ballast tanks used for 
preloading.  The bottom of the vessel has approximately ten inches of dead rise between centerline 
and side shell.  This aids in allowing the residual water in the tanks to flow to the suction lines.  
After the vessel is jacked up, the hull can be tilted toward the suction lines slightly to enable the 
removal of any remaining water in the tanks.  The location of the suction lines in the tanks is 
indicated on the ballast piping drawings furnished with this booklet. 
 
The maximum draft of the vessel is limited to 7.50 feet by load line considerations.  The load and 
stability calculations shown in Section G of this booklet should always be completed prior to 
moving the vessel.  If the draft and trim of the vessel do not meet the calculated values a resolution 
is needed.  Recheck the calculations and re-verify the values of weights aboard.  If correction is 
still not possible further investigation is necessary. 
 
If the vessel is at a deeper draft than the values calculated would indicate, carefully check the tanks 
in the hull for any water that may have found entry into the vessel.  If the tanks are all filled to the 
anticipated levels, the water may be in one of the legs and/or footings.  Water in one or more legs 
can lead to a very dangerous situation. 
 
If it is expected that there may be water in one of the legs, do not raise the legs into a full up 
position.  This will raise the weight of the water as the leg is jacked-up and may produce a vertical 
center of gravity that would be large enough to capsize the vessel.  The proper manner in which to 
check for water in one of the legs is to preload the vessel per the instructions included hereafter, 
then jack the vessel up to a high enough vertical position that the main crane will allow access to 
the top of the leg using a personnel basket.  If the main crane boom is not rigged to adequate length 
to reach the aft leg, it will be necessary to jack the vessel to the top of the aft leg to access the top 
of the leg from the leg guide platform.  Open the manhole and check the leg for any water.  If water 
is found in the leg, call the port Captain and seek advise on what procedure will be used to solve 
the problem.   
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E.2 Jacking and Preloading 
 
The displacement of the vessel at maximum draft is taken from Section G and is 1625.44 LT.  The 
weight of the three legs and footings is 367.30 LT, leaving a total hull plus variable load of 
1258.14 LT.  The rated jacking capacity of the installed rack and pinion system is 1761.16 LT, so 
the jacking capacity is never exceeded if the proper operational procedure is followed. 
 
The legs on the vessel have a maximum jacking speed of about fourteen feet per minute at an 
engine speed of 1800 RPM.  Speeds at lesser RPM’s are proportional.  Carefully checking the time 
that the legs have been operating is a good indication of how far the footings are from the bottom at 
any given time.  When approaching the desired position at which the vessel is to be jacked-up, the 
legs are run down until they are about ten feet above the bottom.  If the vessel is to be jacked-up at 
a position that is close to a platform or other structure, it is a good idea to try an approach run to 
the desired position well away from the structure.  This will indicate how much if any wind, wave, 
and current drift can be expected to move the vessel before the footings tag bottom.  A bottom 
survey indicating any obstructions should be obtained before jacking operations at any platform.  
The presence of flow lines or other bottom obstructions or faults can make for a dangerous 
condition.   
 
When the vessel has reached its desired position, jack the legs down until the footings tag bottom. 
Then continue to jack the legs down until the bottom of the hull has just cleared the waterline.  
Level the vessel as necessary by jacking any one leg that needs further extension to level the hull.  
At this time, preload operations can be commenced. 
 
The vessel is equipped with a preload system to enable the operator to test the bearing capacity of 
the soil below the footings before a large air gap is reached.  The vessel must always be preloaded 
prior to jacking to air gaps exceeding five feet.  Preloading not only tests the bearing capacity of 
the soil below the footings, but also insures leg, hull, and jacking system integrity prior to jacking 
the vessel to a large air gap.  The amount of preload required varies with the leg extension and the 
variable load that is to be carried during any proposed operation.  
 
The required amount of preload is a function of the weight of the vessel during the initial jacking 
sequence, the amount of weight that will be added to the vessel on the particular location after 
initial jacking operations, and the leg extension below the bottom of the hull.  As a minimum, both 
the main port and starboard preload tanks should be completely filled during a minimum preload 
operation.   
 
A sample form is included in Appendix C to aid in determining the amount of preload required 
under any given circumstances.  Blank forms are included in the back cover of this booklet.  To use 
the form, you must know the weights on the vessel during the current jacking operation, the 
maximum amount of weight that will be carried on the boat at this location, and the leg extension 
below the hull.  Leg extension is defined as water depth, plus penetration, plus air gap to the 
bottom of the hull. 
 
To use the preload calculation form, enter the weight and center values for the anticipated extreme 
loading that will occur on this location for lightship, fuel & potable, deck load, and stores totals in 
the space provided at the upper section of the sheet.  Note that no ballast should be carried in the 
elevated position except during the preload operation itself.  These numbers can be calculated using 
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the stability calculation sheets described in detail in Section G of this booklet.  Multiply each 
weight item by its longitudinal and transverse levers and enter the moments in the appropriate 
column.  Sum all of the weights and moments and enter the results in the “Total Leg Load” line in 
the form.  Divide moments by weight and enter the total center of gravity on the same line.  Note 
that the vertical centers of gravity for the items do not affect the required preload values.   
 
Calculate the aft, port, and stbd leg loads using the formula indicated on the form and enter the 
value on the form.  Enter the leg extension on the form.  Move to the next section of the form and 
calculate the required load for each leg using the formula indicated on the form and enter the 
required leg loads for each leg in the appropriate position.  Note that the required leg load for each 
leg is simply the anticipated maximum leg load that will be experienced due to adding additional 
load to the boat at a later date, plus an allocation for wind, wave, and current loadings that are 
presented as a constant multiplied by the leg extension.  The constant utilized in this calculation 
was developed using seventy knot winds, plus ten foot wave height combined with one knot 
current.  It should be sufficient for all Gulf of Mexico operations with the exception of severe 
storm conditions.  Preparation for passage of a severe storm is discussed in detail in a later section 
of this booklet   
 
The bottom section of the form is used to calculate the amount of preload ballast that must be 
pumped aboard to produce leg loads during the preload procedure that are equal to the previously 
calculated required leg loads.  Enter weight and center values for each item, multiply weights by 
centers and enter moments for each item.  Sum the weights and moments and enter the totals on the 
bottom line of the lower section.  Divide the total moments by the total weight to obtain the centers.  
Calculate the leg load for each leg using the formulas indicated on the form at the extreme bottom 
section, and enter the values in the positions indicated at the bottom of the form.  The calculated 
leg loads during the proposed preload operation (those at the bottom of the form) must be larger 
than the required leg load values entered in the upper section of the form.  If the leg loads are not 
large enough, add additional ballast to tanks and recalculate the leg loads.  If the preloaded leg load 
values can not be brought to a value larger than the required leg load values, the proposed 
operating condition is not acceptable and should not be undertaken. 
 
After the required amount of preload has been pumped aboard the vessel, hold the load value for a 
minimum of fifteen minutes.  Level the hull by jacking at any time during the preload operation 
that the footings begin to penetrate.  If the footings are experiencing large penetrations, hold the 
preload ballast for a minimum of thirty minutes after the footings have stabilized.  Following this 
period of time, the preload ballast is pumped overboard, and the vessel is jacked to the desired air 
gap.  Care should be taken to completely strip each tank used for trim ballast while moving and 
each tank used for preload operations. 
 
E.3  Holding Conditions 
 
During holding operations, the hull should be checked several times a day to make certain that it is 
remaining in a level condition.  If the footings are penetrating, the appropriate leg(s) should be 
jacked to level the hull.  If the footings are experiencing large and/or repeated penetration after 
preloading operations have been completed, it may be an indication of an unsafe condition.  Under 
this circumstance, the vessel should be lowered to minimum air gap to clear the wave crests, and 
preloading operations should be repeated.  
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If the total variable load values at any time during operations on a particular location do not exceed 
the values that were planned and adequate preload has been applied during the initial jacking 
operation, and the footings are remaining stable, no additional action is required during holding 
operations.    
 
The preload calculation sheet should be updated when there is a large change in the amount of 
variable load placed onboard the vessel.  Recalculate the required footing loads and ascertain that 
the preloaded value was in excess of the required leg loads.  If the required leg load values happen 
to exceed the preloaded leg load values, jack the vessel to minimum air gap and repeat the preload 
procedure. 
 
When operations are complete at a given location, the weight and stability summary sheets 
included in Section G of this booklet should be completed prior to jacking down the vessel.  Any 
trim ballast that will be required to level the boat should be pumped aboard before the vessel is 
jacked down.  This will insure that the vessel will break footings in a level condition of trim and 
heel.  Upon breaking footings and jacking the legs fully up to transit position, the draft, trim, and 
heel of the vessel should be measured and compared to the calculated values on the stability forms.  
If correlation is not obtained, investigate the vessel using the instructions indicated in this section of 
this booklet. 
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F.  Environmental Limitations on Operations 
 
 
The operational limit on the vessel floating is normally wave conditions that cause excessive green 
water on the deck of the boat.  The wind velocity exceeding that acceptable under the calculated 
conditions discussed in Section G of this booklet is also a limiting factor, but would only be 
encountered in sheltered waters or in quick storms with a lot of wind and little wave action.  In 
open water, the wave conditions limit the operation of the vessel in wind speeds exceeding about 30 
knots.  The intact stability of the vessel is not critical until the winds reach about 70 knots.    
 
If the vessel is underway and excessive water is being taken on deck, the vessel should be jacked 
clear of the wave crests by about five feet.  It is a directive from USCG that the vessel be jacked up 
at any time the wave conditions exceed four feet significant wave height.  Jacking operations 
should be limited to four foot significant wave heights.  The vessel should only be jacked in seas 
exceeding four foot significant if loss of the vessel is pending from down flooding or if topside 
wave damage is becoming unacceptable for the security of the vessel and/or crew. 
 
Lowering the legs somewhat has a beneficial effect on vessel motion, stability, and freeboard.  The 
additional freeboard gained by lowering the legs should never be used to allow the addition of 
variable load above the stated limit of 579.80 LT contained in Sections B and G of this booklet.  
The Captain is warned to carefully check the water depth by fathometer and chart verification 
before partially jacking down the legs to improve seakeeping performance of the vessel.  Accidental 
and therefore unexpected contact of the legs of the vessel with the bottom and/or some submerged 
obstruction may seriously damage the leg and/or jacking system as well as present what might be a 
stability problem.  Do not lower the legs more than twenty feet to improve vessel performance.  
Check the calculations in Section G of this booklet before proceeding.   
 
Operations while jacked-up should not exceed the leg extension, wave height, and wind speed 
combinations indicated below, nor the various limits indicated on the “Elevated Variable Load 
Limits” graph included in Appendix C.  Table 1 is supplied for information purposes while 
reviewing this section only.  The “Elevated Variable Load Limits” graph included in Appendix C 
consists of a plot of curves through the calculated data points listed in Table 1, plus other 
applicable limitations.  The allowable “up weight” for any water depth can be read directly from 
the graph for seventy knot wind conditions.  The wave heights for all cases except the 100 Knot 
case have been taken as ten feet with simultaneous current profile of one knot at the surface to zero 
knots at the bottom.  The curve is composed of seventy knot wind speed leg strength limit, and the 
allowable variable load afloat limit at shorter leg extension values.  The 100 knot wind case has a 
wave height of twenty-five feet and the same current profile as the other cases.  Wave period for 
ten foot wave height has been assumed to be 6.25 seconds and wave period for the twenty-five foot 
wave height has been assumed to be 9.88 seconds.  These values are consistent with the twenty to 
one wave slope ratio, measured at maximum values of power density spectra functions 
characteristic of wind generated gravity waves. The water depth for each case in Table 1 were 
assumed to be fifteen feet less than the leg extension value for all cases.  The water depth for the 
one hundred knot wind case is twenty four feet less than the leg extension.  The current and wave 
loadings on the leg are a function of water depth: however; the current and wave loadings are a 
very small and secondary consideration to the overall loading value on the structure.  The principal 
load on the vessel structure causing leg strength limitations is the wind load in most cases followed 
by the up-weight of the vessel.  The wind and “up-weight” account for over ninety percent of the 
effective stress in the legs of the vessel in any condition.  As such, the “up weight” indicated to as 
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“Limiting Load” in Table is to be applied to all cases as a function of leg extension, without regard 
for the value of water depth.  For example, if the vessel is elevated to a 145’ leg extension in a 
water depth of 125’, the limiting load value is 1258.14 LT for 70 knot wind conditions.  If the 
vessel is elevated to 145’ leg extension in a water depth of 50’, the limiting load value is still taken 
to be 1258.14 LT. 
 
It is the responsibility of the Captain to maintain continuous weather forecast information, which 
will allow the evaluation of the possible necessity to abandon location or take corrective action to 
reduce variable loading and/or air gap to the limits indicated in the graph, well in advance of the 
passage of relatively severe storm conditions.  The load limit graph indicates that the allowable 
total “up weight” for seventy knot wind conditions falls to 1044.00 LT at the leg extension  of 190 
feet.  Since the lightship component of “up weight” is 648.58 LT, only 147.66 LT (330,758 lbs) of 
allowable deck load is available at this leg extension under seventy knot wind conditions.  At this 
point, the top of the leg is beginning to enter the leg guide structure.  This corresponds to a chart 
datum of 175 feet assuming a fifteen foot air gap and a two foot penetration.  The unit is limited to 
passage in water depths not to exceed 175’ chart datum by DMI restrictions placed in this 
operating booklet.  
 
The allowable total up weight for seventy knot wind conditions and 145 foot leg extension is 1892 
LT and the calculated limit for the same criteria and a 95 foot leg extension is 5688 LT, which 
value exceeds the floating variable load capacity of the vessel substantially.  The floating variable 
load capacity plus lightship “up weight” of the vessel is 1258.14 LT, and the intersection of the 
seventy knot wind curve allowable load and the 1258.14 LT limit on maximum “up weight” 
displacement occurs at a leg extension of 164.80 feet.  All values of total up weight are limited 
below this leg extension by the 1258.14 LT “up weight” limit.   
 
The leg extension values discussed herein are the distance from the bottom of the hull to the bottom 
of the footing.  This value includes the water depth, footing penetration, and the air gap above the 
still water line to the bottom of the hull.  Footing penetrations is soft bottom areas can be large, and 
must be accounted for in calculating leg extension.  Since the wind values used herein have been 
taken as seventy knots, there is little chance that this operational limit will be exceeded except in 
the case of a severe storm. 
 
 

Table 1 
Environmental Limitations Elevated Conditions 

 
Leg Position  Wind Speed                       Leg Strength     Limiting Load 
 
190’ Extension       70 Kt       1044 LT        1044 LT 
 
140’ Extension         70 Kt            1892 LT        1258.14 LT* 
 
90’ Extension       70 Kt      5688 LT        1258.14 LT* 
 
75’ Chart Datum     100 KT Position of Safe Refuge Only       1258.14 LT* 
 
*Note - Total weight limited by variable load plus lightship “up weight” limit of 1258.14 LT. 
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G.  Calculating Stability 
 
 
The lightship weight and centers of gravity for the subject vessel were determined by a dead weight 
and inclining experiment performed on Dec 18, 2014 at Marine Industrial Fabrication in the Port 
of Iberia.  The lightship displacement was determined to be 1045.64 LT.  This value is included on 
the following load condition forms in the appropriate position.  The maximum displacement 
floating is limited by stability criteria to 1,625.44 LT.  The difference in these two values is 579.80 
LT and this value will be referred to as “variable load” (maximum variable load afloat)  
throughout this discussion.  The value known as variable load contains all weights on the vessel not 
included in the “lightship weight”.  The lightship weight of the vessel contains all items 
permanently attached to the vessel at time of delivery to owner, all fluids in systems, and oil in 
crane and jacking hydraulic oil tanks. The lightship weight notably does not include fuel oil, 
potable water, deck load, trim ballast, stores, crew and effects, persons in addition to the crew and 
their personal effects, loose galley equipment, tools, crane rigging, etc., and any item permanently 
attached to the vessel after delivery to the owner.  A location is contained on page three of the 
stability calculation forms for the correction to lightship for any condition.  As items are 
permanently added to the vessel, their weight and centers should be added to the “Lightship 
Addition Summary” section on page three of the blank forms included in the back cover.  
Thereafter, when using a new “blank” form, the weight additions to lightship will be included in the 
stability calculation. The Captain is to add all appropriate items for any loading condition to that 
position on the form as well as in the position labeled “Lightship Add Sum Total” on page one of 
the calculation forms.  If items are permanently added to the vessel after delivery to the owner, the 
weight and centers of these added items must be recorded on the forms and used in all future 
calculations.  
 
The weights of various liquids both consumable and ballast can be calculated from soundings of 
the tanks and conversion to weight and center values by comparison with the values given in the 
tank tables included in Appendix A of this booklet.  A line is included on the forms for each tank 
compartment in the hull and is used to enter weight, centers, and free surface if the tank is not 
empty or completely full.  Free surface corrections are applied to partially full tanks and are 
entered as zero for tanks that are empty or completely full.  The sign convention for tank tables is 
the same as that described for deck load items in the following paragraph.  If the longitudinal 
center of weight for a tank in the LCG column of the tank tables is noted as “a” then the value is 
positive on the load forms.  If the LCG value is “f” the value is negative.  A similar situation exists 
for TCG with tanks indicated as “s” having positive TCG values and tanks indicated as “p” having 
negative TCG values. 
 
The weights of various items placed on the boat as “deck load” and “stores” must be accurately 
recorded along with their appropriate position.  The reference coordinate system for the weight 
calculations is defined below.  The vertical center of gravity is taken in feet above the baseline or 
bottom of the hull.  The main deck is at ten feet above baseline.  The longitudinal position is 
measured from “midships”, in this case a point on the middle of the main hull structure forty-nine 
(49) feet aft of the headlog.  Positive is taken as aft of midship and negative is taken forward of 
midship.  The transverse position is measured from centerline, with positive being to starboard and 
negative being to port.  Each weight item is multiplied by the appropriate center value to obtain the 
moments for each item. 
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The values for all weights and moments including free surface are totaled and the result yields the 
corrected “KG” of the vessel, KG indicating the distance from the Keel to center of Gravity.  The 
KG value must be lower than the “Allowable KG” from the allowable KG curve included in 
Appendix D.   
 
Six sample loading conditions covering a full range of typical operating drafts are included for 
reference.  If the calculation indicates that the resulting KG value will exceed the Allowable KG 
value, then the condition is not acceptable and the proposed operation should not be undertaken.  It 
is important to note that the signs of the values entered on the stability summary sheets are critical 
to obtaining a correct answer.  The sums, products, and quotients must be handled in an algebraic 
fashion.  A detailed description of how to use the stability forms follows. 
 
The first page of the form is the summary sheet.  The operational lightship is permanently indicated 
on that form.  The other values on the summary page are entered as a result of completing page 
two and three of the forms and entering the data on the summary page. 
 
To start the calculation process, sound each fuel, potable, and ballast tank and note the soundings 
in the comment section of the appropriate tank line on page two.  Using the tank tables, enter the 
weight, VCG, LCG, TCG, and free surface for each tank containing any liquids.  If the tank 
sounding is between two values in the tank table, use linear interpolation to obtain the proper 
values.  Multiply each tank’s weight by its lever and enter the results in the moment columns.  
After all tanks are entered, sum the weight and moment columns into the total lines.  Divide the 
total moments by total weight for the total line to obtain the total centers for the tanks.  Enter the 
total potable water and fuel oil line on page one of the summary sheet in the provided position.  
Enter the total ballast values from page two on the line provided on page one. 
 
The next step is to enter each deck load, and lightship correction item weight and centers on page 
three of the summary sheet.  Following a process similar to that for the tanks, multiply the weights 
by levers to obtain moments, sum the total weights and moments, divide total moment by total 
weight to obtain total center, and enter the total lines for deck load and stores on page one of the 
summary sheet. 
 
Now, return to page one and sum the lightship, liquids, deck load, and lightship correction weights 
and moments and enter the values on the load condition total line on page one.  Divide each 
moment by the total weight to obtain the center values for the total vessel.  The draft for the vessel 
is now taken from the hydrostatics using the total weight calculated to find the draft.  Use linear 
interpolation if the weight value is between two lines of values listed in the hydrostatics.   
 
Continue using linear interpolation and obtain the values for KMT, KML, and LCB from the 
hydrostatics.  The equation for producing the following values is clearly indicated on the load 
condition forms to the left of each blank to be filled.  Calculate the trim arm (T-ARM) by 
subtracting the LCG from the total LCG, and enter it on the line indicated  Calculate the corrected 
KG by dividing the total free surface by the total weight and adding the total VCG value and enter 
it on the line indicated.  Calculate the available transverse metacentric height by subtracting the 
corrected KG from KMT and enter it on the line indicated.  In similar fashion, calculate GML and 
enter it on the line indicated.  Enter the allowable KG curve provided at the calculated draft and 
read the allowable KG.  Enter the allowable KG curve on the indicated line.  Remember, the 
calculated corrected KG must be smaller than the allowable KG.  Calculate the heel by multiplying 
the total TCG value by 57.3 and dividing by GMT.  Enter the heel on the indicated line.  Heel 
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should not be more than plus or minus 0.25 degrees, positive heel is down by the starboard side, 
and negative heel is down by the port side.  Calculate the trim in similar fashion and enter the trim 
value on the indicated line.  Trim should be between zero and 0.6 degrees, with positive trim being 
down by the stern and negative trim down by the bow.  This completes the calculation of stability. 
 
Study the sample cases carefully, they indicate how to trim the vessel using placement of the deck 
loading as a primary criteria.  Never use any more trim ballast that absolutely necessary, and never 
allow more than one slack trim ballast tank.  If fuel and potable tanks are not full, consolidate the 
remaining liquids into the starboard side tanks to balance the weight of the main crane. 
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H.  Preparation for Passage of Severe Storm 
 
 
These following general recommendations apply to the safety of the vessel in several operating 
modes and the best condition the vessel can be put into to achieve the optimum chance of surviving 
the passage of a severe storm. 
 
A.  In general this is a fair weather vessel when afloat, intended to survive bad weather conditions 

in the jacked-up condition.  The route of the vessel is restricted by USCG stipulation to areas 
where the chart datum does not exceed 175 feet.  As such, the vessel can always seek refuge 
from deteriorating weather conditions by jacking, excepting the occurrence of a serious 
navigational error, which is very unlikely given the general availability of Loran and GPS 
navigation devices and long range VHF radio. 

 
B.  Long term operations in the jacked-up condition should be planned to limit the vessel to the 

operating limits stated in Section F of this booklet, and the leg extension/up weight loading 
values indicated in the load limit graph. 

 
C.  The vessel will loose practical maneuverability when the wind reaches something on the order 

of 30 knots.  This is not to say that the vessel will not move, it is just that many close 
positioning activities become impossible due to loss of control of the vessel and little or no 
headway can be made up wind. 

 
D.  If the vessel is underway and is caught in increasing wind and wave conditions and the water 

depth permits jacking the vessel to a safe air gap, then the vessel should be immediately jacked-
up and not further moved until conditions improve. 

 
E.  If the vessel is caught in increasing wind and wave conditions in water too deep in which to 

jack (a navigational error has occurred or the operator has not complied with the route 
restrictions), then the legs should be lowered twenty feet and the vessel should proceed directly 
to a position of safe refuge.  If headway cannot be safely made, then the vessel should be 
positioned head into the wind and seas and held in position until the conditions improve.  A 
position of safe refuge is any area where the chart datum is less than or equal to seventy five 
feet. 

 
F.  If the vessel is in water depths shallow enough in which to jack but the seas seem to high for 

safe jacking operation (the operator has ignored the advise contained in item D above), then the 
vessel should be held head into the seas until conditions improve.  If the vessel is capable of 
taking the seas floating without any danger of severe damage, then it is best to hold this 
position and not risk damaging the legs and jacking system due to jacking operations in the 
high seas.  This is especially true in hard bottom situations. 

 
G.  If predicted severe weather such as a hurricane is approaching and sea conditions are still low 

enough to permit jacking operations, then the vessel should be moved inshore. 
 
H.  If a severe storm is approaching and the weather has deteriorated to such a sea condition that 

jacking would risk the safety of the vessel, then the vessel should be fully preloaded if possible, 
the preload pumped overboard and the vessel jacked well clear of any expected maximum wave 
crest elevations.  This might be taken as about a forty-foot maximum air gap where no other 
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limitation is applicable.  For very severe storms a higher limit might be necessary in shallow 
water.  If the available leg length is limited, the vessel should be jacked until the top of the leg 
is even with the top of the leg guide.  Any variable load that can be removed from the vessel 
should be removed.  Potable water can be pumped over the side in an emergency. 

 
I.  If anticipated weather conditions will exceed the operational limits shown in Section F of this 

booklet, then the unit should be abandoned in place at maximum air gap.  Care should be taken 
to secure all watertight closures on the vessel prior to the departure of the last crew member.  
The evacuation of the unit should follow the guidelines given in the following Heavy Weather 
Evacuation Plan. 
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Heavy Weather Evacuation Plan 
 
 

A.  The requirement for evacuation of the vessel pending the approach of heavy weather or severe 
storm will most likely occur when the vessel is in the elevated position.  It is the responsibility 
of the Captain to maintain adequate weather forecast information to allow the evacuation of the 
crew and well in advance of the occurrence of severe storm conditions. 

 
B.  On the occurrence of a tropical weather disturbance either developing within or moving into 

the Gulf of Mexico, the Captain shall make immediate plans to evacuate the vessel.  The 
evacuation should be planned to be completed twenty-four hours in advance of forecasted wind 
conditions that will exceed fifty knots at the vessel’s operational location.  Similar planning 
shall be implemented on the occurrence of non-tropical storm systems that are forecasted to 
exceed the stated operational limits.  Time frames may be much shorter as regards the 
advanced forecast of the approach of non-tropical storm systems. 

 
C.  The primary means of transportation for evacuating crew and PACS should be the field 

operator’s normal mode of transportation, that being by boat and/or helicopter.  The secondary 
means of transportation should be the field stand-by boat.  The third option is to contact the 
owner’s onshore operations manager and arrange independently chartered boat and/or 
helicopter transportation.  Failing all of the above means of obtaining evacuation 
transportation, the Captain shall notify USCG on VHF channel 16 of the details of the 
emergency evacuation situation. 

 
D.  The crew and PACS shall wear life jackets while engaging in any vessel evacuation actions.  

Primary helicopter or boat transportation should be boarded on the heliport or jacket boat 
landing.  As an alternative, all but one of the crew and all PACS may be placed onboard the 
available boat transportation using the personnel basket on the crane.  The remaining crane 
operator may board after everyone has departed and the crane has been secured using the 
jacket boat landing.  If sea conditions are too high to permit direct boarding, the operator 
should transfer to the evacuation vessel from the jacket boat landing using a safety line and 
ring buoy in addition to wearing a life jacket. 

 
E.  On the less likely occasion that the vessel is underway and is jacked to escape increasing seas, 

or has been operating on a location that is not adjacent to a jacket with a boat landing, a 
different evacuation procedure is applicable.  The vessel should be preloaded and secured 
immediately after jacking operations to escape increasing sea conditions.  Upon the decision to 
evacuate the vessel, immediate boat evacuation transportation should be obtained.  Sea 
conditions permitting, the PACS and all but one crew member capable of operating the jacking 
system, may directly board the evacuation boat on the leeward side of the jack-up while the 
jack-up is at a relatively low position.  The remaining crew member should jack the vessel to 
the required air gap to weather the storm.  The remaining crew member may then abandon ship 
using the furnished jacob’s ladder placed on the leeward side of the vessel.  This action should 
always be taken wearing a life jacket, plus using a life line and ring buoy passed to the 
evacuation vessel.  If seas are too high to permit direct boarding of the evacuation vessel, then 
the jack-up should be elevated to survival air gap with the full crew and PACS aboard.  
Evacuation of all but one crew member and all PACS may be accomplished by using the crane 
and the personnel basket.  The remaining crane operator should abandon the jack-up using the 
above described jacob’s ladder method, after securing the crane in its cradle.   
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F.  On the rare occasion that the vessel would need to be evacuated while in the floating mode, the 
crew and PACS should wear life jackets and board the furnished life rafts, rescue boat, and/or an 
available evacuation vessel directly on the leeward side of the jack-up.  Life lines and ring buoys 
should be used in addition to life jackets in the case of boarding an evacuation vessel in heavy seas. 
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I.  Check Lists for Operations 
 
 
These items should be checked before commencing the listed operation, and any appropriate 
corrective action should be taken immediately. 
 

 
Operations Afloat 

 
 
1.  Variable load including corrections to lightship do not exceed 579.80 LT (1,298,752 lbs). 
 
2.  Load forms completed and calculated KG of vessel does not exceed the allowable KG value on 

the “Allowable KG Curve” is Appendix D. 
 
3.  Deck load is carefully stowed and secured against movement, deck cranes secured in transit 

cradles. 
  
4.  All water tight closures secured. 
 
5.  Unused trim, wing, and preload ballast tanks stripped to minimum residual water levels. 
 
6.  Bilges pumped dry in engine rooms, auxiliary machinery space, and rudder compartments. 
 
7.  Fuel and potable water consolidated to produce only one slack tank each and placed to control 

trim and heel, also not more than one slack ballast tank. 
 
8.  Heel is less than one half degree, and trim is between even keel and one half degree down by 

the stern. 
 
9.  Tail shaft and rudder tube stuffing boxes water tight. 
 
10.  Route is within 72 nautical miles of the 75 foot chart datum, and water depth on route does not 

exceed 175 feet. 
 
11.  Twelve hour advanced weather forecast available and indicates conditions within operating 

limits. 
 
12.  Wave height does not exceed four-feet significant or five-foot swell. 
 
13.  Crew and PACS at stations assigned by the Captain. 
 
14.  Propulsion, steering, jacking, and electrical equipment fully functional. 
 
15.  Adequate consumables aboard for duration of voyage. 
 
16.  Engine room checked every four hours. 
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17.  Sea chest, overboard discharge, and all ballast manifold valves closed after trim ballasting 
operations. 

 
Jacking Operations 

 
 
1.  Both main engines, power take-offs, and hydraulic pump groups fully functional. 
 
2.  Bottom soil conditions investigated and suitable for jacking, areas where punch through of the 

footings might occur may not be suitable for safe operations and should be avoided. 
 
3.  Pipelines and/or other bottom obstructions located and clear of jacking location. 
 
4.  Wind and current investigated and suitable to allow positive vessel positioning while legs are 

being lowered. 
 
5.  All water tight closures secured. 
 
6.  Water depth within operational limits. 
 
7.  Wave height less than four feet. 
 
8.  Crew and PACS at stations assigned by Captain. 
 
9.  Preload equipment fully functional. 
 
10.  Footings are stable for fifteen minutes after preloading in good soil conditions, thirty minutes if 

large penetrations are experienced, and six hours minimum in punch through conditions. 
 
11.  Preload ballast removed prior to jacking to air gap. 
 
12.  All ballast tanks stripped to minimum residual levels after preload operation. 
 
13.  Check for overhead obstructions before jacking to air gap. 
 
14.  Captain at jacking controls, mate in engine room at hydraulic pumps, seamen on deck 

maintaining lookout for obstructions. 
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Elevated Operations on Location 
 
 
1.  Minimum crew aboard as needed for safe operation. 
 
2.  All water tight closures secured when not in use. 
 
3.  Variable load is continuously monitored to determine suitability of service condition.  

Maximum variable load not exceeding allowable from Elevated Variable Load Limits diagram 
in Appendix C. 

 
4.  Twelve hour advanced weather forecast always on hand and predicted weather within service 

limits of vessel. 
 
5.  Engine room checked every four hours. 
 
6.  Fire pumps submerged and piping manifolds set for ready fire fighting service. 
 
7.  Fire fighting and life saving equipment in order. 
 
8.  Temporary access walkways to fixed platform completely surrounded by suitable safety 

railings. 
 
9.  Crew and PACS informed of any safety precautions necessary adjacent to production 

operations on platform. 
 
10.  Crew and PACS informed of emergency evacuation procedures contained in HWEP. 
 
11.  Twice a day status report to shore based operations manager, includes variable load and 

weather status. 
 
12.  No one allowed on/off boat in crane handled personnel basket without life jacket. 
 
13.  Crew, supply, and tug boats requested to remain well clear of this vessel’s legs, especially in 

adverse wind, wave, and/or current conditions. 
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J.  Vessel System Operation and Component Location 
 
 
 
This section has been added to this booklet to satisfy the requirements of 46 CFR 134.170.  Other 
items required by the quoted paragraph from 46 CFR are contained in other sections of this 
booklet. 
 
Bilge, Ballast, and Fire Main Systems 
 
The bilge, ballast and fire main system on this vessel are combined into one system indicated on 
Dwg. No. P-01 Bilge, Ballast, and Fire Main Piping (2 Shts) included in Appendix F of this 
booklet.  Essentially, the bilge and ballast piping is arranged into a parallel manifold system with 
each ballast compartment connected to both suction and discharge manifolds by gate valves.  The 
bilge suctions are connected to the suction manifold through a gate valve and check valve.  A 
basket type suction strainer is also located between the bilge suction lines and the combination 
bilge/ballast pumps. 
 
To add ballast water to any tank while afloat, open the sea chest valve(s) and the discharge 
manifold to the tank to be filled, and start the ballast pump(s).  To move water from one ballast 
tank to another, close the sea chest valve, open the suction manifold valve to the tank from which 
water is to be removed, open the discharge valve to the tank that to receive the water, and start the 
ballast pump(s).  To remove water from a tank and put it overboard, open the suction manifold 
valve to the tank, open the overboard discharge valve, and start the ballast pump(s). 
 
To add ballast water to any tank while in the elevated position, open the discharge manifold valve 
to the tank and start the fire/preload submersible pump(s).  To remove water from any tank while 
elevated, open the suction manifold valve to the tank, open the overboard discharge valve, and start 
the ballast pump(s). 
 
To pump water from the bilges overboard, open the suction manifold valve to the bilge to be 
pumped, open the overboard discharge valve, and start the bilge/ballast pump(s).  To pump water 
from the bilges to another tank, open the suction valve to the bilge to be pumped, open the 
discharge valve to the tank which is to receive the bilge water, and start the bilge/ballast pump(s). 
 
An alternative method to remove water from the bilges (or any other location on the vessel) is to 
use the furnished portable electric pump and hose located in the tool cage in the accommodation 
building in the forward port engine room access compartment. 
 
To pressurize the fire main while afloat or elevated, close all sea chest, suction manifold, discharge 
manifold, and overboard discharge valves (this should be the normal condition at any time), lower 
the submersible fire/preload pump(s) into the water, and start the pump.  All fire stations are then 
pressurized. 
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General Arrangement, Fire and Safety Plans, and Compartment Access 
 
 
A full set of drawings are contained in Appendix F, Volume II of this booklet.  Inspection of these 
drawings will clearly indicate the location of all water tight and weather tight compartments, 
openings in the hull, vents and closures, shut downs for mechanical and electrical emergencies, 
alarms for flooding and excessive vessel tilt, smoke detectors, access to all compartments and 
decks, shut down locations for emergencies, and emergency power diagram. 
 
A brief summary of important functions follows: 
 
Bilge alarms sound in the engine room and pilot house, they may be acknowledged but will resound 
after a set time period if the problem is not addressed. 
 
The tilt alarm sounds in the pilot house and the Captains quarters.  It may also be acknowledged 
but will resound after a set period of time if the problem is not addressed. 
 
The engine room ventilation may be shut down from the pilot house and the engine room access 
compartment (washer/dryer passageway) in the forward port corner of the main deck 
accommodation cabin.  To restart ventilation, return the shut down switch to run position. 
 
The fuel oil pumps may be shut down from the start/stop station located in the starboard stack 
house.  The engine room ventilation shut downs will also shut down the fuel oil pump.  To restart 
the pump, return the switches to run position. 
 
Remote mechanical fuel oil manifold valve reach rods are located on the port and starboard sides of 
the accommodation cabin at the main deck level.  These may be used to close the suction lines from 
the fuel oil tanks without entering the engine room.  To reopen the valve, use the reach rod or the 
valve handle located in the engine room. 
 
 
Fire pumps may be started in the pilot house or at start/stop stations, with one switch located in 
each stack house.  To stop the pump, return the switch to the off position. 
 
All tank vents on the vessel are fitted with self-actuating ball type check valves with flame screens.  
Manual closure of the tank vents is never required. 
 
All openings in the hull structure and all compartment access are clearly indicated on the drawings. 
 
There are no hazardous locations on the vessel.  None of the equipment on the vessel is explosion 
proof, so operations in hazardous areas adjacent to production facilities is prohibited.  Routing of 
down hole source liquids and/or gas to or over the deck of the vessel is prohibited. 
 
The emergency power for the system consists of two 12 VDC batteries, one located immediately 
below the switchboard in the port engine room, and the other located at the port side generator.  If 
120 VAC power is lost, emergency power defaults to the battery below the switchboard.  If 12 
VDC power is required for extended periods of time, the battery power may be switched to the 
generator battery using the switch located at the switchboard.  All emergency lighting on the vessel 
is powered by independent batteries located in the lighting fixtures. 
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