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	Description

	-
	12/6/2013
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	Initial issue

	A
	2/3/2014
	Var.
5
5
5

Var.
6
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	Corrected LCG on pages 5,33,36,38,41,50,53,56
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Correct FSM Calculation Instruction
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	Vessel
	R/V Sikuliaq

	Type
	Oceanographic Research Vessel 

	IMO No.
	9578945

	Owner/Operator
	Marine Superintendent
Seward Marine Center
201 Railroad Avenue
Seward, AK 99664

	Original Builder
	Marinette Marine Corp.

	Hull No.
	0650

	Class
	ABS, A1 E  Oceanographic Vessel, AMS, ACCU, DPS-1, Unrestricted Service, Polar Class PC5

	LOA
	261’-6”

	LBP
	239’-11”

	Breadth, molded
	52’-0”

	Depth at side, molded
	28’-0”

	Midships location 
	116’-0 11/16” Aft of FP (11/16” AFT  FR 58)

	Forward perpendicular location
	FR 0

	Frame spacing 
	2’-0”

	Maximum molded draft
	20’-0”

	Loadline displacement
	4,215 Long Tons

	Lightship displacement
	2,683.23 LT

	Lightship LCG
	115.04’ aft of FP (1.65’ Fwd of Midships)

	Lightship VCG
	24.06’ above baseline

	Lightship TCG
	0.56’ Port of Centerline

	Lightship draft (at LCF)
	14.62’

	Lightship and Inclining Test
	6 October 2013


[bookmark: _Toc378748275]Loadline Data
The maximum extreme Load Line draft is 20’-0 7/16”.  Trim should not exceed 2’-0” by the bow or 2’-0” by the stern.
[bookmark: _Toc378748276]Downflooding Points
The downflooding point is the Flag Block on Main Deck at approximately Frame 86; 172.6’ aft of the forward perpendicular.


[bookmark: _Toc378748277]General Notes
[bookmark: _Toc378748278]Objective
1. This book is designed to help the ship’s Master maintain the satisfactory stability of his vessel for all conditions by heeding the restrictions as outlined below and by following the instructions for determining the ship’s trim and stability contained in the next section.  This manual is not intended to replace the judgment of the person in charge, who must use every means at his/her disposal to ensure that the stability of the vessel is adequate to meet the sea and weather conditions encountered.
2. It is the Master’s responsibility to maintain the vessel in a satisfactory stability condition at all times, meeting the U.S. Coast Guard wind heel and righting energy requirements, towing requirements, lifting requirements, as well as a one-compartment standard of damage stability per 46 CFR Part 171.
Per 46 CFR 196.15-7; After loading and prior to departure and at other times necessary to assure the safety of the vessel, the Master shall determine that the vessel complies with all applicable stability requirements in the vessel’s Trim and Stability Booklet, Stability Letter, Certificate of Inspection, and Load Line Certificate as the case may be.  The vessel may not depart until it is in the compliance with applicable stability requirements.  The vessel’s draft, trim, and stability must be determined as necessary.  The Master must enter an attestation statement in the log verifying that the vessel complies with the applicable stability requirements at the times specified.  Any stability calculations made in support of the determinations must be retained on board for the duration of the voyage.
[bookmark: _Toc378748279]General Instructions for Loading
1. Compliance with the stability criteria does not prevent capsizing regardless of the circumstance or absolve the Master of his responsibilities.  The Master shall therefore exercise prudence and good seamanship, with regard to the prevailing circumstances, the season of the year, the weather forecasts, and the navigational zone when determining appropriate vessel loading, speed, or course.
2. This Trim and Stability Booklet incorporates data from the Inclining Experiment Report.  Any changes made to the vessel after the date of the inclining shall void this report.
3. All tons used in this booklet are Long Tons (LT) of 2240 pounds.
4. The KG calculated in each condition must be less than the allowable KG (KGallow) values plotted on Sheet 24, for the particular displacement.
5. The Allowable KG Curve (Sheet 24) has not been corrected for a free surface moment.  Therefore, the free surface moment for all tanks must be calculated.  See the Operating Instruction for restrictions on tank loading.
6. A water tank less than 100% full or a fuel tank less than 95% full shall be considered slack.  Miscellaneous oil and dirty tanks less than 98% full shall be considered slack.  The free surface moment for any slack tank shall be the maximum value.  The FSM for the Anti Roll Tank at the 70% operating level shall be the corrected FSM as defined in Instruction 9. 
7. The vertical Free Surface Moment (FSM) for any water tank either empty or 100% full shall be zero.
8. The FSM for fuel tanks 95% full shall be the actual value (Sheet 25).  The FSM for miscellaneous oil and dirty tanks 98% full shall be the maximum value.  The FSM shall not be less than 4584.30 LT-ft.
9. The Vessel is equipped with an anti-roll tank with the following characteristics when filled to 70% with fresh water:
Weight		106.22 LT 
(FW at 8’-11 ½” Stbd Sound, 9’-0 ½” Port Sound, 70%)
				VCG		8.42 ft ABL
				LCG		143.48 ft aft of the FP
				FSM		3304.4 LT-ft
10. The stability of the vessel should be checked periodically throughout a voyage as fuel is consumed and the ballast is added or any time a major weight shift is anticipated on the vessel.
11. Calculations indicate this vessel will have no more than 10 degrees of list under ideal conditions after damage when the damage is limited to any one major compartment and not extends more than 10.4 ft inboard from the side of the hull.  No Main Transverse Watertight Bulkheads are considered damaged.  The bulkhead deck is the 01 Level form the bow to Frame 7.  Aft of Frame 7, the bulkhead deck is the Main Deck.  Main Transverse Watertight Bulkheads that are aft of Frame 7 are watertight to the Main Deck. A major compartment is the space between any two adjacent Main Transverse Watertight Bulkheads (MTWB).  For this vessel the MTWBs are located at Frames 7, 21, 30, 40, 67, 76, 85, 94, 103, and 114.
12. If the vessel undergoes any modifications where large weight changes occur, the vessel shall have a Deadweight Survey and Inclining Experiment done under supervision of the U.S. Coast Guard to verify the lightship characteristics.
13. All ballast and fuel oil cross connect valves shall remain closed in normal operating conditions.  See Operating Instructions for action following damage.  The cross connect valves are remotely operated and the locations are shown on Sheets 11 to 13.
14. Cranes shall be used one at a time and not operated simultaneously with any other lifting device.  The maximum lifting heeling moment is not to exceed 643 LT-ft.
15. Conditions favorable to ice formation require precautions.  When arrival in sheltered waters is not imminent, stability improvement measures should be considered, and ice removal procedures should be initiated early so that substantial amounts do not accumulate.  Recommend filling the anti-roll tank in icing conditions.



[bookmark: _Toc378748280]Operating Instructions
1. Route – Operation on exposed waters is permitted.  Since the vessel’s route is based on other considerations in addition to stability, the Master is cautioned that the route may be further limited to that specified on the Certificate of Inspection.
2. Personnel – A maximum of 46 persons may be carried. Since the personnel capacity based on other considerations in addition to stability the Master is cautioned that the number of persons carried may be limited on the Certificate of Inspection.
3. Freeboard and Draft – The maximum average molded draft of 20’-0” above baseline is permitted (20’-0 7/16” above the keel).  This corresponds to a displacement of approximately 4215.13 LT in salt water.
4. Watertight Doors and Bulkheads – No watertight bulkheads or doors shall be removed, added, or altered with the authorization and supervision of the Cognizant Coast Guard OCMI.  On the bulkhead aft of the helm station, a panel indicated whether the doors are open or closed.
5. Damage Survival – To maintain the vessel upright after flooding, the heeling forces imposed by wind, wave, and personnel movements must be minimized.  The calculations do not specifically account for high waves, heavy seas, or the movement of personnel to one side.  Also see Action Following Damage on Sheet 20.
The vessel is equipped with two (2) Type III watertight doors on Second Platform located at frames 30 and 40, and nine (9) Type III watertight doors on First Platform located at frames 21, 30 (P/S), 40, 67, 76, 85, 94, and 103.  If damage is sustained, these doors shall be closed immediately either remotely or locally.
The vessel is equipped with ten (10) cross-connected tanks with equalizing valves and one (1) cross connected void.  The tanks which have equalizing provisions are the Ballast 4-30-1/2 P/S, Fuel Oil 3-30-1/2 P/S, Void 4-40-1/2 P/S, Ballast 4-58-1/2 P/S, Ballast 4-67-1/2 P/S, Fuel Oil 3-67-1/2 P/S, Ballast 4-67-1/2 P/S, Fuel Oil 3-78-1/4 P/S, Ballast 3-87-1/2 P/S, Fuel Oil 4-94-1/2, P/S.  Remote Motor Operators to activate these valves are located on Main Deck as follows:
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These equalizing valves should remain closed at all times, except after hull damage occurs.  The following procedure should be followed if hull damage occurs:
1) For all tanks with equalizing provision (listed above) which are empty, their respective equalization values should be opened.
2) The integrity of the remaining cross-connected tanks should be assessed.  If the tank is damaged, the equalizing valve must be opened.  If the tank is not damaged, the equalizing valve must remain closed. 
Tank damage may be assessed by use of the tank level indicators, physical soundings, or visual inspection.
6. Deck Equipment – All deck equipment must be positively secured against shifting before leaving protected waters.
7. Hull Openings – Any openings that could allow water to enter the hull or deckhouse shall be kept closed at all times expect when actually used for transit under safe conditions.  This includes the Main Deck or 01 Level hatches and weather doors to the forecastle and machinery spaces, which are assumed to be closed in the stability analysis.
8. Tanks – No more than one centerline or P/S pair of fuel oil storage tanks (excluding service tanks) may be partially filled at one time.  If one tank of a P/S pair if full and the other is pumped to a minimum content, this need not be considered as a partially full pair of tanks.
When salt water ballast is carried, all ballast tanks that contain liquid should be pressed up whenever possible in order to minimize free surface.  During ballasting a reduction in the vessel’s GMt due to slack tank free surface will occur until the tanks are pressed up.  This temporary loss of GMt is equal to the salt water FSM of the tank (or tanks) divided by the vessel’s displacement at the time of ballasting.
Empty ballast tanks should be pumped periodically to assure a minimum content at all times.
All ballast and fuel oil cross connect valves shall remain closed.  
Tanks equipped with Tank Level Indicators are shown in the following table.  TLIs read out in the Engineer’s Control Room, the Bridge, and the Science Control Room.
[image: ]
9. Weight Changes –No fixed ballast or other such weight shall be added, removed, altered, and/or relocated without the authorization and supervision of the Cognizant Coast Guard OCMI.  
10. Bilges – The vessel bilges and voids shall be kept pumped to a minimum content at all times.
11. Freeing Ports – Deck freeing ports shall be maintained operable and completely unobstructed at all times.
12. List – The Master shall make every effort to determine the cause of any list of the vessel before taking corrective action.
13. Trim – Trim shall be minimized.
14. Definitions – The following definitions are used throughout this booklet:
ABL			Above Baseline
ABS			American Bureau of Shipping
AP			Aft Perpendicular
BL			Molded Baseline of Vessel
CFR			Code of Federal Regulations
CL			Centerline
d			Distance between midship and the LCF
DISPL			Molded Displacement
ft			feet
FO			Fuel Oil
FP			Forward Perpendicular (Fr 0)
FR			Frame
FSM			Transverse Free Surface Moment
FSC			Free Surface Correction
FW			Fresh Water
GM			Metacentric Height
GMavail			Available GM
IMO			International Maritime Organization
KG			Vertical Center of Gravity above Baseline (also VCG)
KGavail			Available KG
KGallow		Allowable KG
KML			Longitudinal Metacentric Height above the BL
KMT			Transverse Metacentric Height above the BL
LCB			Longitudinal Center of Buoyancy “a” (aft) or “f” (fwd) of FP
LCF			Longitudinal Center of Flotation “a” (aft) or “f” (fwd) of FP
LCG			Longitudinal Center of Gravity “a” (aft) or “f” (fwd) of FP
Lmom			Longitudinal Moment
LBP			Length between Perpendiculars
LO			Lube Oil
LT			Long Ton (2240 pounds)
LOA			Length over All
LWL			Length On Waterline
m			Slope of the Waterline
MH1			Moment to Alter Heel One Degree
MT1			Moment to alter Trim One Inch
MTWB			Main Transverse Watertight Bulkhead
OCMI			U.S. Coast Guard Officer in Charge, Marine Inspection
SG			Specific Gravity
SW			Salt Water
T1			Average of the aft port and starboard draft mark readings
T2			Average of the fwd port and starboard draft mark readings
TAM			Draft at aft Mark
TAP			Draft at AP
TCG			Transverse Center of Gravity
TFM			Draft at forward Mark
TFP			Draft at FP
TMM			Draft at midship Mark
TL			Trim Lever		
TLCF			Draft at LCF
Tm			Mean Molded SW LCF Draft
TMID			Draft at Midships
Tmom			Transverse Moment
TPI			Tons per Inch Immersion
USCG			United States Coast Guard
VCB			Vertical Center of Buoyancy
VCG			Vertical Center of Gravity above Baseline (also KG)
Vmom			Vertical Moment
SV			Specific Volume (gallons/LT)
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Cross Connect Valve remote operator locations for 
FO Service 3-76-4 and 3-76-1
FO Service 3-85-2 and 3-85-2
FO Service 3-67-2 and 3-67-1
Bilge Ballast 4-94-2 and 4-94-1
Bilge Ballast 4-85-2 and 4-85-1
Bilge Ballast 4-76-2 and 4-76-1
Bilge Ballast 4-67-2 and 4-67-1


[image: ]
Cross Connect Valve remote operator location for 
Bilge Ballast 4-58-2 and 4-58-1
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Cross Connect Valve remote operator location for 
Bilge Ballast 4-30-2 and 4-30-1
FO Service 3-30-2 and 3-30-1 
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The following procedure has been used in solving the examples on Sheets 38 to 58 and shall be utilized to calculate the vessel’s displacement, center of gravity, and trim for any condition of loading.  Blank loading forms are included on Sheets 33 to 35.
Instructions for Computing Vessel Trim and Stability
1. A typical condition is calculated by determining the amount and location of cargo on board, liquids in tanks, and stores.  For this booklet the reference point is the intersection of a vertical line through the Forward Perpendicular (FP), the Centerline (CL), and molded baseline (BL).  The FP is located at Frame 0.  The VCG is referenced from the BL (positive up), and the TCG is referenced from CL (positive starboard).
Crane and A-Frame loads shall be accounted for by entering the weight of the load with a VCG and LCG of the load at the tip of the boom or top of the A-Frame into the loading worksheet.
The maximum heeling moment for lifting shall not exceed 643 LT-ft.
2. Calculate the Tank Loading by first locating the Tank Loading Worksheet (Sheet 34).  Determine the loading fraction (percent full) for each tank on board.  Use the Tank Capacity Table on Sheet 25 to establish the weight of liquid in each tank at 100% capacity and the VCG, LCG, and TCG.  The weight of the liquid in each tank is calculated by multiplying the loading fraction by the weight of the liquid in the tank at 100% capacity.  Enter the calculated weight of each tank liquid in the Weight Column of the Tank Load Worksheet.  Enter the VCG, LCG, and TCG for each tank from the Tank Capacity Table.
Weight in tank = Loading Fraction x Weight at 100% tank capacity
Calculate the vertical, longitudinal, and transverse moments by multiplying the weight of the liquid in the tank by the center of gravity.

	Vmom = Weight x VCG
	Lmom = Weight x LCG
	Tmom = Weight x TCG
The table below is a reference to the specific gravity (SG) and specific volume (SV) for liquids on board.
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Enter the vertical Free Surface Moment (FSM) in the FSM Column of the Tank Load Worksheet.  The FSM shall be calculated according to the following notes:
· There is no FSM for tanks that are empty or 100% full.
· A water tank less than 100% full or fuel tank less than 95% full shall be considered slack.  Potable water tanks shall be considered slack at all times.  Miscellaneous oil, waste, and fuel day tanks shall always be considered slack.  The FSM of each slack tank shall be determined from the “Max” FSM Column of the Tank Capacity Table (Sheet 25).
· The FSM for fuel tanks 95% full shall be as indicated in the “95%” FSM Column of the Tank Capacity Table (Sheet 25).
· The total FSM for each type of liquid carried shall not be less than the values in the following table.
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Next sum the FSM column on the Tank Load Worksheet.  The minimum total FSM for any loading condition shall be 4584.30 LT-ft.  If the specified FSM value is greater than the total FSM tabulated, substitute the specified minimum FSM value for the total FSM.
Sum the Weight and Moment Columns to obtain the subtotal for each type of tank.  Divide the subtotaled moments by the subtotaled weights to determine the centroid of the tank type. Copy the Weight, Vmom, Lmom, Tmom, and FSM of the total tank load to the Summary Loading Sheet.
	VCG = Σ Vmom / Σ Weight
LCG = Σ Lmom / Σ Weight
TCG = Σ Tmom / Σ Weight

3. Calculate the Mission Load by first locating the Mission Load Worksheet (Sheet 35).  These loads should include Mission Loads and Expendables such as:
a. Personnel and effects
b. Working Deck Load
c. Van Loads
d. Scientific Stores
e. Fishing gear
f. Consumable stores and provisions
g. Miscellaneous Cargo
h. Any other items not included on the Tank Load Worksheet

The Mission Load Worksheet contains typical mission loads with a column indicating the maximum reference weight.  If the typical mission loads are on board enter Y (yes) in the first column and enter the weight of the load in the Weight Column.  Extra lines are included on the second page of the Mission Load Worksheet to take into account any weights not already listed on the worksheet.  Enter the weight, VCGs, LCGs, and TCGs.  The Mission Loads shall be calculated according to the following notes:
· All variable non-tank loads aboard the vessel are the be recorded on the Mission Loads Worksheets
· The vessel is designed to carry vans on Main Deck and the 02 Level.  The vans are not part of lightship weight.  The weight of vans is included in the 73 LT of Science Gear loaded on the Main Deck and is included in sample loading conditions
· To aid in determining the VCG of loads, the deck heights above the baseline are as follows:
DECK			HEIGHT ABOVE BL
Tank Top			3’ – 6”
2nd Platform			10’ – 0”
1st Platform			19’ – 0”
Main Deck			28’ – 0”
01 Level				38’ – 0”
02 Level				47’ – 0”
03 Level				56’ – 0”
04 Level				65’ – 0”
05 Level				74’ – 0”
	The Main Deck has 6” straight camber at centerline from waterline, aft of Frame 56.
	The General Arrangements included on Sheets 60 to 68 will also aid in determining centers of Load Items.
	The moments are calculated by multiplying the object weight by the center of gravity.
	Vmom = Weight x VCG
Lmom = Weight x LCG
Tmom = Weight x TCG
Once the list is complete and the moments have been calculated, sum the Weight and Moment Columns.  Divide each moment subtotal by the weight subtotal to determine the centroid of the Total Mission Load Weight.  Copy the Total Mission Load Weight, Vmom, Lmom, and Tmom to the Summary Loading Sheet.
VCG = Σ Vmom / Σ Weight
LCG = Σ Lmom / Σ Weight
TCG = Σ Tmom / Σ Weight
4. Use the Summary Load Worksheet (Sheet 33) to determine the vessel load condition displacement and center of gravity.  Enter the weight, Vmom, Lmom, Tmom, and FSM vales for the Tank Load and the Mission Load.  The Icing weight should be determined based on the guidance on Sheet 31.  Calculate the vertical, longitudinal, and transverse moments by multiplying the ice weight by the center of gravity.
Vmom = Weight x VCG
	Lmom = Weight x LCG
	Tmom = Weight x TCG
The Total Deadweight is calculated by summing the Tank Load, Mission Load, and Icing Load on the Summary Load Worksheet (Sheet 33).  The Total Deadweight centroid is calculated by summing the moments and diving by the total weight.  The Lightship characteristics are already included on the Worksheet.  To calculate the Total Displacement (DISPL), sum the weight of the Total Deadweight and Lightship.  The centeroid is calculated by dividing the moment subtotals by the total weight.
VCG = Σ Vmom / Σ Weight
LCG = Σ Lmom / Σ Weight
TCG = Σ Tmom / Σ Weight
5. Determine the trim at the existing vessel condition.  Use the Table of Hydrostatics (Sheet 22) to determine the initial Mean Molded Salt Water Draft (Tm), Longitudinal Center of Buoyancy (LCB), and Longitudinal Metacentric Height (KML) and the Longitudinal Center of Floatation (LCF) by interpolating these values for the calculated Total Displacement.  Calculate the Trimming Lever (TL) by subtracting the LCB from the LCG which may be positive or negative.  Next calculate the Moment to alter Trim One Inch (MT1) by multiplying the difference of the Vertical Center of Gravity (VCG) and the Longitudinal Metacenteric Height by the Displacement and dividing by 12 times the Length between Perpendiculars (LBP).  The Trim (TRIM) in feet is calculated by multiplying the Displacement by the Trimming Lever and dividing by 12 times the Moment to alter Trim One Inch.  A positive answer is a trim by the stern, and a negative answer is a trim by the bow.
TL = LCG – LCB
MT1 = (KML – VCG) * DISPL / LBP / 12
TRIM = (DISPL x TL) / (12 x MT1)
LBP = 239.92 feet

6. The trim should not exceed 2 ft by the stern (+) or 2 ft by the bow (-).  If changes to the trim are required, the Trim Table on Sheet 23 can be used to quickly determine the effect of weight changes.  Note that the movement of any weight will require the stability to be re-calculated and re-checked.
7. Determine the expected average drafts at the forward perpendicular (TFP), aft perpendicular (TAP), forward draft mark (TFM), midship draft mark (TMM), and aft draft mark (TAM).
TFP = Tm – (TRIM / LBP * LFC)
TAP = TFP + TRIM
TFM = Tm – [ TRIM / LBP * (LCF – 14) ]
TMM = Tm – [ TRIM / LBP * (LCF – 122 ) ]
TAM = Tm – [ TRIM / LBP * (LCF -216 ) ]
8. Determine the stability of the vessel.  The Free Surface Correction (FSC) is calculated by dividing the Total FSM by the Displacement.  The Available KG (KGavail) is a measure of the stability of the vessel and is obtained by subtracting the Free Surface Correction from the Vertical Center of Gravity.  The Allowable KG (KGallow) is interpolated from the Required KG Curve (Sheet 24).
FSC = Total FSM / DISPL
KGavail = VCG - FSC
The Required KG value (Sheet 24) must be greater than the Available KG, for the particular mean draft.
	KGallow > KGavail
9. Determine the heel at the existing vessel condition.  Determine the Transverse Metacentric Height (KMT) from the Table of Hydrostatics (Sheet 22).  Calculate the Available GMt by subtracting the Available KG (KGavail) from the Transverse Metacentric Height (KMT).  The Moment to alter Heel One Degree (MH1) is calculated by multiplying π/180 or 0.01745 times the Available GMt times the Displacement.  To determine the heel, the total Transverse Moment (Tmom) is divided by the Moment to alter Heel One Degree.  Heel can be positive or negative.  This heel calculation method used GMt corrected the USCG free surface movement correction; it provides a conservative estimate of heel.
GMavail = KMT - KGavail
MH1 = GMavail x DISPL x 0.01745
HEEL = Total Tmom / MH1
10. Blank Load Condition Sheets (Sheets 33 to 35) are provided for calculating a particular condition not found within this Trim and Stability Booklet.
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The following procedure describes the method of determining displacement and trim from the observed drafts.  Average port and starboard drafts are used to eliminate the effect of heel.
1. Determine the average of the aft port and starboard drafts (T1).  The aft draft marks are centered at Frame 108.
2. Determine the average of the forward port and starboard drafts (T2).  The forward draft marks are centered at Frame 7.
3. Calculate the slope of the waterline (m), which equals (T1) minus (T2) divided by the distance between the two drafts.  A positive slope indicated trim by the stern, while a negative slope indicates forward trim,
m = (T1 – T2) / 202
4. Calculate the draft at the Forward Perpendicular (TFP)
TFP = m x 239.92 +T1
5. Calculate the draft at the Aft Perpendicular (TAP)
TAP = m x 23.92 +T1
6. Calculate the trim (TRIM) in feet over the 239.92 feet Length Between Perpendiculars (LBP)
TRIM = TAP -TFP
7. Calculate the Midship draft (TMID)
TMID = (TFP + TAP) / 2
8. Use the Table of Hydrostatics (Sheet 22) to determine the Longitudinal Center of Floatation (LCF) using the Midship draft (TMID) as the Mean Draft (Tm).  Intermediate Values may be interpolated.
9. Calculate the distance between Midship and the LCF (d).
d = LCF – 119.96
10. Calculate the LCF draft (TLCF).
TLCF = TMID +d x m
11. Use the Table of Hydrostatics (Sheet 22) to determine the Displacement (DISPL) at the LCF draft (Tm).  Intermediate values may be interpolated. 


The following figure shows the relative location of the forward draft marks, aft draft marks, and reference points used in the displacement calculation above.  The forward, midship, and aft draft marks are to baseline based on the centerboard in the flush position.
[image: ][image: ]
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In the event of underwater damage or entry of water through the weather envelope, stability of the vessel will be affected by the consequent flooding of spaces within the vessel.  The R/V Sikuliaq is designed to comply with the USCG damage stability criteria with a one compartment standard of flooding.
The response of the vessel to flooding will depend on the intact draft, trim, and stability characteristics immediately prior to the incident, and the condition of the tanks, if any, involved in the flooding.
Entry of any significant amount of water into any part of the vessel should be regarded as an emergency situation and appropriate measures should be taken promptly.  These would normally include the following:
1. Call for assistance.
2. Alert the vessel personnel to the situation.
3. Ensure that all watertight doors are closed.  The vessel is equipped with eleven (11) Type III watertight doors located in MTWBs at Frames 21, 30, 40, 67, 76, 85, 94, and 103.  
4. Favor stability in handling the vessel.  Head into the wind and sea if possible.  Avoid hard turns.
5. Determine the source of the flooding and the spaces affected or likely to be affected.
6. Activate the bilge system, emergency generator, and other emergency systems as required.
7. Establish flooding boundaries by shoring or patch to prevent or limit progressive flooding.
8. The following procedure should be followed if hull damage occurs:
a. For all tanks with equalizing provision (listed below) which are empty, their respective equalization values should be opened. 
b. The integrity of the remaining cross-connected tanks should be assessed.  If the tank is damaged, the equalizing valve must be opened.  If the tank is not damaged, the equalizing valve must remain closed. 
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  	The locations of the Cross Connect Valve remote operator locations are shown on Sheets 11 to 13.
In general, further corrective action should be evaluated once trim and list reach as stead state without further increase.  The corrective actions must be evaluated depending on the degree of the improvement in the vessel’s attitude deemed necessary in the circumstance.  For example, if the stern is low in the water, trimming by the head may be considered.  If the vessel lists heavily as a result of unsymmetrical flooding, list correction may be undertaken.


Trim and list corrections should generally be made by shifting liquids already on board rather than by taking on water ballast, which will increase the draft and reduce the reserve buoyancy.  When shifting liquid, the following precautions should be observed.
1. DO NOT attempt to correct a list by shifting liquids if any signs of negative GMt are present.  These signs include:
a. A slow, erratic period of roll
b. Failure to return to upright after rolling to one side, and
c. Listing alternatively to port and starboard
2. If, and only if, it can be positively determined that a list due to unsymmetrical flooding and the vessel has a positive GMt, list correction by shifting of liquids may be undertaken slowly and cautiously.
3. Secure the Anti-Roll Tank control equipment to limit the free surface effect.  Consider filling the tank to further reduce the free surface effect and increase stability.
4. Take suction from tanks which are already slack rather than tanks which are full.  This will minimize the increase in free surface effect.
5. Discharge to tanks which are slack rather than tanks which are full.  This will minimize the increase in free surface effect.
6. Favor improvements in trim, if possible, when selecting tanks for transfer.
Minor improvement in stability may also be accomplished by lowering moveable weights. For example, cranes, if initially up in the working position, may be lowered to the fully down position.  In cases where survival takes precedence over all other considerations, heavy gear may be jettisoned, working from the upper decks down.  Jettisoning is a slow and laborious operation and the improvement obtained will be usually small.  Therefore is should only be considered in an extreme situation.


[bookmark: _Toc378748285][bookmark: Table_of_Hydrostatics]Table of Hydrostatics
Hydrostatics are developed for zero trim.  The hydrostatics are developed based on the molded lines, are for zero heel. 
[image: ]


[bookmark: _Toc378748286][bookmark: Trim_Table]Trim Table
[image: ]
Table of trim correction in feet to the forward, midship, and aft draft marks for each 10 LT added
[image: ]
Example: Find the new drafts after loading 15 LT centered at Frame 71 with initial draft of 19 ft.
[image: ]
Notes:
1. The corrections have been computed for draft 18 ft and 19.4 ft.  Use the corrections the draft closes to the actual initial draft of the vessel
2. When off loading, use the same corrections, but reverse the sign.

[bookmark: _Toc378748287][bookmark: KG_Curve]Allowable KG Curve
[image: ]


[bookmark: _Ref378250060][bookmark: _Toc378748288][bookmark: Tank_Capacity_Table]Tank Capacity Table and Plan
In the table below, the values for Ballast Tanks are 100% full, Fuel Tanks, 100%, Potable Water 100%, Oil Tanks 95%, Waste Tanks 100%, Stability Tank 70% and Other Tank 100%.
[image: ]

R/V Sikuliaq
Alaska Region Research Vessel
TRIM & STABILITY BOOKLET, Rev A	3 of 68	3 February 2014
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[bookmark: _Toc378748289]Table of Cargo & Storage Spaces
[image: ]


[bookmark: _Toc378748290]Increase in GM by Filling Tanks
This table shows the change in VCG for range displacement when tanks are filled.  Values are in feet.  A positive (+) value means the GM increases, which increases the vessel’s stability.  A negative (-) value means the GM decreases, which reduces the vessel’s stability.  Values are for a single tank containing the fluid in the tank.
[image: ]

[bookmark: _Toc378748291]GM Change Due to Adding 10 LT Weight
The following table shows the change in GM resulting from an addition of 10 long tons.  This facilitates estimating the effect on stability of weight changes at various levels, as from additional stores, deck cargo, etc.  The change in GM is proportional for weights other than 10 long tons.  When weights are removed, the change is the same as for weights added, but with the sign reversed.  Added weight is assumed to have a VCG of 3 feet above the deck at each location cited.  The table below assumes no trim and no heel.  The weight is assumed to be added at the LCF.
[image: ]

[bookmark: _Toc378748292][bookmark: Icing_Guidance]Icing Guidance
Any accumulation of ice topside will cause a reduction in the available KG.  An approximation of this loss may be obtained by estimating the average thickness of ice over the exposed areas above the waterline, including masts, cranebooms, rails, rigging, etc. as well as bulkheads and decks.  Based on USCG guidance it is assumed that the horizontal surfaces will be twice the thickness of build-up as that on as vertical surfaces.
The effect of topside icing on KG is shown on Sheet 32, with Departure, Mid Voyage, and Arrival conditions plotted with different thicknesses of ice accumulation of the Required KG Curve.  The different thicknesses of ice accumulation shown on the curve are listed in the table below.  Other thicknesses will have a proportional effect.
[image: ]
The magnitude of KG available loss indicates that significant accumulation of ice can result in a deficient stability condition.  Conditions favorable to ice formation require precautions.  When arrival in sheltered waters is not imminent, stability improvement measures should be considered, and ice removal procedures should be initiated early so that substantial amount do not accumulate.
The following plot shows the Departure, Mid Voyage, and Arrival conditions without icing, half the USCG Ice Load, and the full USCG Ice Load.


[bookmark: Required_GMt_Icing][bookmark: _Toc378748293]Allowable KG Curve with Icing
[image: ]

[bookmark: _Toc378748294][bookmark: Blank_Loading_Worksheets]Blank Loading Worksheets
[image: ]
[image: ]
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[bookmark: _Toc378748295][bookmark: Sample_Loading_Conditions]Sample Loading Conditions
The R/V Sikuliaq has six sample loading conditions, which include Full Load, Mid Voyage, and Arrival, with and without ice.   The Lightship weight includes Damage Control Locker contents.
[image: ]


[bookmark: _Toc378748296]Allowable KG with Load Conditions
[image: ]

[bookmark: _Toc378748297][bookmark: Lightship]Lightship Condition
[image: ]
[image: ] [image: ]

[bookmark: _Toc378748298]Condition 1 – Full Load Departure
[image: ]

[image: ]
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[bookmark: _Toc378748299]Condition 2 – Full Load Departure with Ice
[image: ]


[image: ] [image: ]

[bookmark: _Toc378748300]Condition 3 – Mid Voyage
[image: ]
[image: ] [image: ]


[bookmark: _Toc378748301]Condition 4 – Mid Voyage with Ice
[image: ]
 
[image: ][image: ]

[bookmark: _Toc378748302]Condition 5 – Arrival
[image: ]
[image: ][image: ] 

[bookmark: _Toc378748303]Condition 6 – Arrival with Ice
[image: ]
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[bookmark: _Toc378748304][bookmark: Draft_Marks]Draft Marks
Draft marks are located at Frames7 (14 ft aft of FP), 61 (122 ft aft of FP), and 108 (216 ft aft of FP).  The frame spacing is 24 in with the forward perpendicular at Frame 0.  The draft marks are to the baseline of the vessel. Each letter is 6 in tall with 6 in spacing between the top of the number and the bottom of the next number.  The bottom of the each number corresponds to the indicated draft.
[image: ]


[bookmark: General_Arrangement][bookmark: _Toc378748305]General Arrangement

[image: ]
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SV

(gallons/LT)

SW Ballast 1.025 262

Fuel Oil 0.870 309

Potable Water 1.000 268

Lube Oil 0.924 290

Waste Oil 0.924 290

Sewage 1.025 262

Oily Water 1.015 264

Anti Roll 1.000 268

Liquid SG
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Min. FSM

(LT-ft)

SW Ballast

903.00

SWB 4-67-1, SWB 4-67-2

Fuel Oil Storage

288.00

FO 3-85-0, FO Overflow P/S

FO Service Tanks

6.20

FO Day (P/S), EMG Day, Incinerator

Potable Water

56.20

FW (P/S)

Oil Tanks

1.60

LO, Thrust LO

Waste Tanks

24.30

Oily Water, Waste Oil, Thrust Dirty Oil, Holding, Sewage, Incinerator Sludge

Anti-Roll Tank

3304.40

The "K" reduction factor of 0.96 was applied per 46 CFR 170-295

Other

0.60

Jacket Water Holding Tank

Total 

4584.30

Type

Remarks
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Molded Displ. LCB VCB TPCM LCF MTI KML KMT Required

Draft (Tm) KG

(ft) (LT) (ft aft FP) (ft abv BL) (LT/in) (ft aft FP) (LT-ft/in) (ft abv BL) (ft abv BL) (ft)

15.0 2,786.79 119.25 8.78 22.51 124.69 320.72 331.30 26.35 23.81

15.2 2,840.96 119.35 8.90 22.63 124.68 325.36 329.70 26.25 23.78

15.4 2,895.40 119.45 9.02 22.74 124.66 329.91 328.00 26.16 23.74

15.6 2,950.10 119.55 9.14 22.83 124.54 333.58 325.50 26.06 23.70

15.8 3,005.04 119.64 9.26 22.95 124.54 338.40 324.20 25.98 23.65

16.0 3,060.24 119.73 9.38 23.05 124.49 342.84 322.50 25.89 23.61

16.2 3,115.69 119.81 9.50 23.16 124.45 347.34 321.00 25.81 23.56

16.4 3,171.38 119.89 9.62 23.25 124.34 351.25 318.90 25.73 23.52

16.6 3,227.30 119.97 9.74 23.36 124.30 355.83 317.40 25.65 23.48

16.8 3,283.48 120.04 9.86 23.46 124.26 360.43 316.00 25.59 23.44

17.0 3,339.91 120.11 9.98 23.55 124.14 364.30 314.00 25.52 23.40

17.2 3,396.56 120.18 10.10 23.66 124.11 369.09 312.90 25.47 23.37

17.4 3,453.47 120.24 10.22 23.76 124.07 373.82 311.60 25.42 23.34

17.6 3,510.63 120.31 10.33 23.87 124.03 378.49 310.40 25.37 23.31

17.8 3,568.01 120.37 10.45 23.96 123.93 382.59 308.70 25.32 23.28

18.0 3,625.64 120.42 10.57 24.06 123.90 387.39 307.60 25.28 23.26

18.2 3,683.51 120.48 10.69 24.16 123.84 391.92 306.30 25.24 23.23

18.4 3,741.62 120.53 10.81 24.26 123.77 396.46 305.10 25.21 23.21

18.6 3,799.96 120.58 10.93 24.36 123.74 401.29 304.00 25.18 23.19

18.8 3,858.55 120.62 11.04 24.46 123.68 405.87 302.80 25.15 23.17

19.0 3,917.38 120.67 11.16 24.58 123.64 410.79 301.90 25.15 23.15

19.2 3,976.48 120.71 11.28 24.67 123.59 415.49 300.80 25.13 23.08

19.4 4,035.82 120.76 11.40 24.77 123.53 420.13 299.70 25.11 23.00

19.6 4,095.38 120.80 11.52 24.86 123.47 424.59 298.50 25.09 22.91

19.8 4,155.16 120.83 11.63 24.95 123.39 428.88 297.20 25.07 22.81

20.0 4,215.13 120.87 11.75 25.03 123.28 432.96 295.70 25.06 22.71

Notes: MT1 based on length between perpendiculars = 239.92 ft, assuming VCG = 0

Hydrostatics

Zero Trim (Specific Gravity = 1.025)
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Initial Draft 18 ft (VCG 20.75 ft)

Frame 100 90 80 70 60 50 40 30 20 10 0

Fwd -0.050 -0.020 0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160

Mid 0.030 0.030 0.030 0.030 0.030 0.040 0.040 0.040 0.040 0.040 0.040

Aft 0.100 0.080 0.070 0.050 0.030 0.010 0.000 -0.020 -0.040 -0.060 -0.080

Initial Draft 19.4 ft (VCG 21.25 ft)

Frame 100 90 80 70 60 50 40 30 20 10 0

Fwd -0.040 -0.020 0.000 0.020 0.040 0.060 0.080 0.100 0.110 0.130 0.150

Mid 0.030 0.030 0.030 0.030 0.040 0.030 0.030 0.030 0.030 0.030 0.040

Aft 0.100 0.080 0.060 0.050 0.030 0.010 0.000 -0.020 -0.040 -0.050 -0.070


image13.emf
Fwd Correction =(15 LT / 10LT) x (0.020) = 0.03

Mid Correction =(15 LT / 10 LT) x (0.030) = 0.45

Aft Correction =(15 LT / 10 LT) x (0.050) = 0.75

Fwd Mid Aft

(ft) (ft) (ft)

Initial Drafts 19.000 19.000 19.000

+ Correction 0.030 0.045 0.075

New Drafts 19.030 19.045 19.075
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Tank Volume Specific Weight VCG LCG TCG

Tank Designation Gravity Max 95%

(Gallons) (SG) (LT)

(ft abv BL)

(ft aft FP)(ft stbd CL) (LT-ft) (LT-ft)

Ballast Tanks

Salt Water Ballast 4-30-1 12,855 1.025 49.09 9.71 70.28 19.28 39.78

Salt Water Ballast 4-30-2 12,855 1.025 49.09 9.71 70.28 -19.28 39.78

Salt Water Ballast 4-40-0 7,586 1.025 28.97 2.00 90.08 0.00 327.90

Salt Water Ballast 4-58-1 11,581 1.025 44.22 7.37 125.00 19.32 95.82

Salt Water Ballast 4-58-2 11,581 1.025 44.22 7.37 125.00 -19.32 95.82

Salt Water Ballast 4-67-1 10,470 1.025 39.98 2.71 143.35 11.59 451.51

Salt Water Ballast 4-67-2 10,470 1.025 39.98 2.71 143.35 -11.59 451.51

Salt Water Ballast 4-76-1 16,591 1.025 63.36 6.41 160.97 14.54 446.01

Salt Water Ballast 4-76-2 16,591 1.025 63.36 6.41 160.97 -14.54 446.01

Salt Water Ballast 4-85-1 15,436 1.025 58.95 8.39 178.87 14.15 372.13

Salt Water Ballast 4-85-2 15,436 1.025 58.95 8.39 178.87 -14.15 372.13

Salt Water Ballast 4-94-1 12,944 1.025 49.43 11.97 196.75 13.09 321.51

Salt Water Ballast 4-94-2 12,944 1.025 49.43 11.97 196.75 -13.09 321.50

Total Ballast Tankage 167,340 639.03

Fuel Tanks

Fuel Oil 3-30-1 10,244 0.870 33.21 13.17 66.57 15.28

31.26 31.26

Fuel Oil 3-30-2 9,918 0.870 32.15 13.09 66.21 -14.28

31.68 31.64

Fuel Oil 3-67-1 22,432 0.870 72.71 12.12 143.13 7.78

120.91 98.24

Fuel Oil 3-67-2 10,462 0.870 33.91 9.91 144.92 -7.62

108.11 26.87

Fuel Oil 3-76-0 33,557 0.870 108.77 11.67 161.15 0.10

284.45 284.45

Fuel Oil 3-76-1 17,913 0.870 58.06 12.19 160.80 15.36

47.68 47.68

Fuel Oil 3-76-4 17,913 0.870 58.06 12.19 160.80 -15.36

47.68 47.68

Fuel Oil 3-85-0 28,311 0.870 91.76 13.04 178.46 0.00

286.59 286.59

Fuel Oil 3-85-1 14,097 0.870 45.69 13.58 178.40 15.33

47.68 47.68

Fuel Oil 3-85-2 14,097 0.870 45.69 13.58 178.40 -15.33

47.68 47.68

Fuel Oil Day 3-36-6 3,036 0.870 9.84 13.19 76.11 -18.30

1.99 1.99

Fuel Oil Day 3-37-3 3,451 0.870 11.18 12.72 77.05 17.21

4.10 4.10

Fuel Oil Overflow 3-35-1 1,510 0.870 4.89 11.92 72.01 11.98 0.51

0.51

Fuel Oil Overflow 3-76-2 1,665 0.870 5.40 11.20 153.99 -2.00 0.51

0.51

Incinerator Fuel Oil 01-68-2 130 0.870 0.42 40.30 137.55 -11.12 0.02

0.02

Emergency Generator Fuel Oil 01-76-2 618 0.870 2.00 41.56 155.56 -21.91 0.10

0.09

Total Fuel Tankage 189,354 613.74

Potable Water Tanks

Fresh Water 3-21-2 6,407 1.000 23.87 15.09 49.94 -13.69 28.06

Fresh Water 3-21-3 6,407 1.000 23.87 15.09 49.94 13.69 28.06

Total Potable Water 12,814 47.74

Oil Tanks

Lube Oil 3-36-4 2,250 0.924 7.75 11.96 76.05 -14.49 0.46

Thrust Lube Oil Storage 3-103-2 1,001 0.924 3.45 23.13 207.35 -19.00 1.13

Total Oil Tankage 3,251 11.20

Waste Tanks

Oily Water 3-37-1 2,467 1.015 9.42 12.02 77.02 11.98 0.90

Waste Oil 3-36-2 2,467 0.924 8.49 12.02 76.03 -11.49 0.46

Thrust Dirty Oil 3-94-1 1,047 0.924 3.61 23.35 189.34 18.99 1.13

Holding Tank 3-21-0 1,795 1.025 6.85 7.46 45.06 0.00 7.20

Sewage Tank 3-24-0 4,081 1.025 15.58 7.11 54.15 0.00 14.41

Incinerator Sluge Tank 01-64-4 224 1.015 0.86 40.85 129.22 -19.48 0.19

Total Waste Tankage 12,081 44.81

Stability Tank

Anti Roll Tank 3-67-01 28,510 1.000 106.22 8.42 143.48 0.00 3304.40

Other Tank

Jacket Water Holding Tank 4-63-2 416 1.025 1.59 2.33 128.00 -2.00 0.60

FSM
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Space Compartment Capacity Location VCG LCG TCG

No.

(ft

3

)

Frames (ft Abv BL) (ft Aft FP) (ft Stbd CL)

Second Platform

Auxiliary Machinery Room 3-30-01 4224 30 - 40 14.50 72.00 0.00

First Platform

DC Locker 2-7-0 576 7 - 11 23.50 18.00 0.00

Dry Stores 2-7-2 3961 7 - 21 23.50 32.00 -12.50

General Stores 2-7-1 3582 7 - 21 23.50 30.00 12.00

Engineer's Stores 2-21-2 1190 21 - 25 23.50 47.00 17.00

Ship's Frozen Stores 2-25-1 1073 25 - 30 23.50 55.00 15.50

Ship's Frozen Stores 2-30-3 1076 30 - 35 23.50 65.00 15.50

Engineer's Workshop 2-30-4 3180 30 - 40 23.50 70.00 -17.00

Electrician's Workshop 2-35-1 1732 35 - 40 23.50 76.00 15.00

Science Hold 2-67-0 7405 67 - 76 23.50 143.00 -12.00

Bosun's Workshop/Stores 2-76-2 3773 76 - 85 23.50 161.00 -12.00

Main Deck

Science Stores 1-(-5)-0 7264 -5 - 7 33.00 4.00 0.00

Tech Stores 1-7-1 2524 7 - 12 33.00 19.00 10.00

Ship Chill Stores 1-12-2 1777 12 - 21 33.00 32.00 -16.00

Electronic Workshop 1-12-1 5580 12 - 21 33.00 33.00 12.00

Main Lab 1-21-1 10010 21 - 44 33.00 65.00 13.00

Electronics/Comp Lab 1-25-2 4270 25 - 38  33.00 63.00 -16.50

Analytical Lab 1-38-2 1880 38 - 44 33.00 82.00 -16.50

Wet Lab 1-44-1 5460 44 - 56 33.00 100.00 13.50

Science Freezer 1-44-4 759 44 - 47 33.00 91.00 -18.20

Climate Control Chamber 1-47-2 761 47 - 52 33.00 99.00 -18.20

Baltic Room 1-56-1 12541 56 - 70 33.00 126.00 11.50

Locker 1-64-2 160 64 - 67 33.00 130.00 -2.00

Deck Gear Locker 1-75-2 1560 75 - 82 33.00 157.00 -17.00

Chem/FLMB Locker 1-82-2 1120 82 - 86 33.00 168.00 -17.00

01 Level

DC Locker 01-56-2 582 56 - 64 42.50 120.00 -2.00

02 Level

Boat GR Locker 02-61-1 324 61 - 64 51.50 125.00 7.00

03 Level

Upper Lab 03-32-2 1386 32 - 44 60.50 76.00 -8.00

Deck Locker 03-44-2 862 44 - 50 60.50 94.00 -8.00


image19.emf
Tank Tank Weight VCG 3,600 LT 3,900 LT 4,200 LT

Designation (LT) (ft) 20.000 ft 20.500 ft 21.000 ft

Ballast Tanks

Salt Water Ballast 4-30-1 49.09 9.707 0.190 0.195 0.169

Salt Water Ballast 4-30-2 49.09 9.707 0.190 0.195 0.169

Salt Water Ballast 4-40-0 28.97 2.006 0.130 0.149 0.130

Salt Water Ballast 4-58-1 44.22 7.371 0.175 0.184 0.164

Salt Water Ballast 4-58-2 44.22 7.371 0.175 0.184 0.164

Salt Water Ballast 4-67-1 39.98 2.712 0.173 0.185 0.168

Salt Water Ballast 4-67-2 39.98 2.712 0.173 0.185 0.168

Salt Water Ballast 4-76-1 63.36 6.412 0.245 0.246 0.224

Salt Water Ballast 4-76-2 63.36 6.412 0.245 0.246 0.224

Salt Water Ballast 4-85-1 58.95 8.394 0.175 0.190 0.174

Salt Water Ballast 4-85-2 58.95 8.395 0.175 0.190 0.174

Salt Water Ballast 4-94-1 49.43 11.968 0.085 0.104 0.094

Salt Water Ballast 4-94-2 49.43 11.968 0.085 0.104 0.094

Fuel Tanks

Fuel Oil 3-30-1 34.95 13.448 0.072 0.089 0.078

Fuel Oil 3-30-2 33.84 13.370 0.069 0.085 0.076

Fuel Oil 3-67-1 76.54 12.444 0.121 0.148 0.143

Fuel Oil 3-67-2 35.70 10.332 0.071 0.091 0.083

Fuel Oil 3-76-0 114.49 12.018 0.152 0.201 0.192

Fuel Oil 3-76-1 61.12 12.514 0.141 0.149 0.128

Fuel Oil 3-76-4 61.12 12.514 0.141 0.149 0.128

Fuel Oil 3-85-0 96.59 13.326 0.086 0.132 0.125

Fuel Oil 3-85-1 48.10 13.835 0.071 0.091 0.080

Fuel Oil 3-85-2 48.10 13.835 0.071 0.091 0.080

Fuel Oil Day 3-36-6 10.36 13.469 0.018 0.031 0.022

Fuel Oil Day 3-37-3 11.77 13.015 0.022 0.035 0.026

Fuel Oil Overflow 3-35-1 5.15 12.257 0.010 0.021 0.012

Fuel Oil Overflow 3-76-2 5.68 11.567 0.009 0.010 0.011

Incinerator Fuel Oil none 0.45 40.500 -0.003 -0.002 -0.002

Emergency Generator Fuel Oil none 2.11 41.729 -0.015 -0.001 -0.011

Potable Water Tanks

Fresh Water 3-21-2 23.87 15.089 0.034 0.051 0.046

Fresh Water 3-21-3 23.87 15.089 0.034 0.051 0.046

Oil Tanks

Lube Oil 3-36-4 8.15 12.300 0.015 0.027 0.018

Thrust Lube Oil Storage 3-103-2 3.63 23.348 -0.006 0.005 -0.005

Waste Tanks

Oily Water 3-37-1 9.42 12.022 0.019 0.031 0.021

Waste Oil 3-36-2 8.49 12.023 0.017 0.028 0.019

Thrust Dirty Oil 3-94-1 3.61 23.348 -0.007 0.006 -0.004

Holding Tank 3-21-0 6.85 7.455 0.023 0.023 0.024

Sewage Tank 3-24-0 15.58 7.107 0.052 0.073 0.055

Incinerator Sluge Tank none 0.86 40.848 -0.005 -0.004 -0.005

Stability Tank

Anti Roll Tank 3-67-01 151.74 10.825 0.262 0.315 0.311

Other Tank

Jacket Water Holding Tank 4-63-2 1.59 1.721 0.007 0.007 0.007

Disp. & VCG Before Filling Tank

GM Change (ft)

Added Tankage


image20.emf
Vertical Location Vertical

Height of 3,600 LT 3,900 LT 4,200 LT

Wt Added 20.000 ft 20.500 ft 21.000 ft

(ft)

05 Level (Top of Pilot House) 77.00 -0.158 -0.145 -0.133

04 Level (Bridge Deck) 68.00 -0.133 -0.121 -0.112

03 Level 59.00 -0.108 -0.098 -0.090

02 Level 50.00 -0.083 -0.075 -0.069

01 Level 41.00 -0.058 -0.052 -0.048

Main Deck 31.00 -0.030 -0.027 -0.024

1st Platform 22.00 -0.006 -0.004 -0.002

Thruster Motor Flat 20.94 -0.003 -0.001 0.000

Bow Thruster Grating 13.50 0.018 0.018 0.018

2nd Platform 13.00 0.019 0.019 0.019

MMR Grating 10.00 0.028 0.027 0.026

Tank Top 6.50 0.037 0.036 0.034

Disp. & VCG Before Adding Weight

GM Change (ft)
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Weight VCG LCG TCG

Horizontal (in) Vertical (in) (LT) (ft abv BL)(ft aft FP)(ft stbd CL)

50% USCG Ice Load 0.65 0.33 38.41 44.30 99.55 -0.61

100% USCG Ice Load 1.3 0.65 76.82 44.30 99.55 -0.61

Ice Thickness
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Voyage:

Tanks Condition:

Mission Condition:

Icing Condition:

Weight

VCG

LCG

Lmom

TCG

Tmom

(LT)

(ft abv BL)

(ft aft FP)

(LT-ft)

(ft stbd CL)

(LT-ft)

Tank Load

Mission Load

Icing Load

TOTAL DEADWEIGHT

LIGHTSHIP

2,683.23

24.06

115.04

308,679

-0.56

-1,503

TOTAL DISPLACEMENT

Trim

Total Displacement

(DISPL)

 =  Total Weight

LT

Mean Molded Salt Water Draft

(Tm)

 =  From Hydrostatics Table (Sheet 22)

ft

Longitudinal Center of Buoyancy

(LCB)

 =  From Hydrostatics Table (Sheet 22)

ft

Trimming Lever

(TL)

 =  LCG - LCB (+ aft)

ft

Longitudinal Metacentric Height

(KML)

 =  From Hydrostatics Table (Sheets 22)

ft

Length Between Perpendiculars

(LBP)

239.92

ft

Moment to alter trim 1 inch

(MT1)

 =  (KML - VCG) * DISPL / LBP / 12

LT-ft

Trim (+ trim aft)

(TRIM)

 =  (DISPL * TL) / (12 * MT1)

ft

Longitudinal Center of Flotation

(LCF)

 =  From Hydrostatics Table (Sheets 22)

ft

Molded Draft at FP

(TFP)

 =  Tm - (TRIM / LBP * LCF )

ft

Molded Draft at AP

(TAP)

 =  TFP + TRIM

ft

Draft at Forward Marks (Fr 7)

(TFM)

 =  Tm - ( TRIM / LBP * ( LCF - 14 ) )

ft

Draft at Midship Marks (Fr 61)

(TMM)

 =  Tm - ( TRIM / LBP * ( LCF - 122 ) )

ft

Draft at Aft Marks (Fr 108)

(TAM)

 =  Tm - ( TRIM / LBP * ( LCF - 216 ) )

ft

Stability

Total Free Surface Moment

(FSM)

 =  Total FSM

LT-ft

Free Surface Correction

(FSC)

 =  Total FSM / DISPL

ft

KG Available

(KGavail)

= VCG - FSC

ft

KG Required

(KGallow)

= Interpolated from Required KG Curve

ft

KG Margin

= KGavail - KGReq

ft

Heel

Transverse KM

(KMT)

 =  From Hydrostatics Table (Sheets 22)

ft

GM Available

(GMavail)

 = KMT - KGavail

ft

Moment to alter Heel 1º

(MH1)

 = 0.01745  GMavail * DISPL

LT-ft

Heel (+ heel to stbd)

(HEEL)

 =  Total Tmom / MH1

deg

Observed Drafts

Draft at AFT Marks  (FR 108)

Port:

ft

Stbd:

ft              (average) T1:             

ft

Draft at Midship Marks (Fr 61)

Port:

ft

Stbd:

ft              (average) T1:             

ft

Draft at FWD Marks (FR 5)

Port:

ft

Stbd:

ft             (average) T2:

ft

Slope of Waterline

(m)

 =  ( T

1

 - T

2

  ) / 202

ft

Draft at FP = m * 216 + T

1

TFP:

m

          Draft at AP = m * 23.92 + T

1     

  TAP:

ft

Trim

(TRIM)

 =  TAP - TFP

ft

Midship Draft

(TMID)

 =  ( TFP + TAP ) / 2

ft

Distance between Midship and LCF

(d)

 = LCF - 119.96

ft

Draft at LCF

(TLCF)

 =  TMID + d x m

ft

Displacement at TLCF from Hydrostatics (Sheets 22)

LT

Summary Load Worksheet

Item

Vmom

FSM

(LT-ft)

(LT-ft)

64,559

0.00
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Tank Tank % Full Weight VCG Vmom LCG Lmom TCG Tmom FSM

Designation lever moment lever moment lever moment

(LT)

(ft abv BL)

(LT-ft) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft) (LT-ft)

Ballast Tanks

Salt Water Ballast 4-30-1

Salt Water Ballast 4-30-2

Salt Water Ballast 4-40-0

Salt Water Ballast 4-58-1

Salt Water Ballast 4-58-2

Salt Water Ballast 4-67-1

Salt Water Ballast 4-67-2

Salt Water Ballast 4-76-1

Salt Water Ballast 4-76-2

Salt Water Ballast 4-85-1

Salt Water Ballast 4-85-2

Salt Water Ballast 4-94-1

Salt Water Ballast 4-94-2

Fuel Tanks

Fuel Oil 3-30-1

Fuel Oil 3-30-2

Fuel Oil 3-67-1

Fuel Oil 3-67-2

Fuel Oil 3-76-0

Fuel Oil 3-76-1

Fuel Oil 3-76-4

Fuel Oil 3-85-0

Fuel Oil 3-85-1

Fuel Oil 3-85-2

Fuel Oil Day 3-36-6

Fuel Oil Day 3-37-3

Fuel Oil Overflow 3-35-1

Fuel Oil Overflow 3-76-2

Incinerator Fuel Oil none

Emergency Generator Fuel Oil none

Potable Water Tanks

Fresh Water 3-21-2

Fresh Water 3-21-3

Oil Tanks

Lube Oil 3-36-4

Thrust Lube Oil Storage 3-103-2

Waste Tanks

Oily Water 3-37-1

Waste Oil

3-36-2

Thrust Dirty Oil

3-94-1

Holding Tank

3-21-0

Sewage Tank 3-24-0

Incinerator Sluge Tank none

Stability Tank

Anti Roll Tank 3-67-01

Other Tank

Jacket Water Holding Tank 4-63-2

Total All Tanks -

Tank Load Worksheet
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Item On Max Ref. Weight VCG Vmom LCG Lmom TCG Tmom

Board Weight Lever Moment Lever Moment Lever Moment

Y/N (LT) (LT)

(ft abv BL)

(LT-ft) (ft aft FP) (LT-ft)

(ft stbd CL)

(LT-ft)

Typical Mission Loads

Personnel & Effects Y 7.00 49.00 0.00 70.00 0.00 0.00 0.00

General Stores N 23.00 0.00 30.00 0.00 12.00 0.00

Dry Stores N 23.00 0.00 30.00 0.00 -12.00 0.00

Freezer Stores N 23.00 0.00 60.00 0.00 16.00 0.00

Chill Stores N 32.00 0.00 32.00 0.00 -14.50 0.00

Science Stores N 32.50 0.00 6.00 0.00 0.00 0.00

Science Hold N 23.50 0.00 145.00 0.00 0.00 0.00

Chem Stores N 32.00 0.00 168.00 0.00 18.00 0.00

Science Gear on Main Deck N 33.35 0.00 188.00 0.00 2.87 0.00

Science Gear on 04 Deck N 66.50 0.00 94.00 0.00 0.00 0.00

Bosun's Stores N 23.00 0.00 161.00 0.00 -8.00 0.00

Engineer's Stores N 23.00 0.00 46.00 0.00 -15.00 0.00

Tech Stores N 32.00 0.00 19.00 0.00 8.00 0.00

Storage Reel Wire, 9/16 3 x 19 N 22.83 0.00 183.48 0.00 -1.26 0.00

Storage Reel Wire, 0.680 EM N 22.83 0.00 183.48 0.00 10.35 0.00

CTD Winch Wire, 3/8 3 x 19 N 21.33 0.00 116.00 0.00 -11.00 0.00

Hydro Winch Wire, 3/8 3 x 19 N 21.33 0.00 127.33 0.00 -15.00 0.00

Electricians Workshop N 23.00 0.00 76.00 0.00 16.00 0.00

Bosun's Workshop N 23.00 0.00 161.00 0.00 -8.00 0.00

Electronics Workshop N 32.00 0.00 33.00 0.00 14.00 0.00

Engineer's Workshop N 23.00 0.00 69.00 0.00 -18.00 0.00

Deck Gear Locker FWD N 60.00 0.00 92.00 0.00 -12.00 0.00

Deck Gear Locker AFT N 32.00 0.00 158.00 0.00 -16.00 0.00

Total Mission Load

- - 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mission Load Worksheet
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LCF

Trim

Heel

Disp.

KG

Fuel

Ballast

Mission

Load Case

Draft

Corr.

Oil

Load

(ft)

(ft)

(deg)

(LT)

(ft)

(LT)

(LT)

(LT)

Lightship

14.62

-3.08

-12.94

2,683.2

24.06

0.00

0.00

0.00

1

Departure

18.85

0.53

-0.92

3,872.5

21.98

599.05

246.46

100.00

2

Departure + Ice 

19.11

0.12

-1.29

3,949.3

22.41

599.05

246.46

100.00

3

Mid Voyage

18.45

2.31

0.77

3,756.1

21.98

320.91

432.13

100.00

4

Mid Voyage + Ice 

18.71

1.87

0.64

3,832.9

22.43

320.91

432.13

100.00

5

Arrival

17.86

0.14

0.91

3,583.9

22.51

66.82

530.65

100.00

6

Arrival + Ice

18.12

-0.31

0.77

3,660.7

22.97

66.82

530.65

100.00
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Voyage: Lightship

Tanks Condition:

Mission Condition:

Icing Condition:

Weight VCG LCG Lmom TCG Tmom

(LT) (ft abv BL) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft)

Tank Load 0.00 0.00 0.00 0 0.00 0.00

Mission Load 0.00 0.00 0.00 0 0.00 0.00

Icing Load 0.00 0.00 0.00 0 0.00 0.00

TOTAL DEADWEIGHT 0.00 0.00 0.00 0 0.00 0.00

LIGHTSHIP 2683.23 24.06 115.04 308679 -0.56 -1,502.61

TOTAL DISPLACEMENT 2683.23 24.06 115.04 308679 -0.56 -1,502.61

Trim

Total Displacement (DISPL) =  Total Weight 2,683.23 LT

Mean Molded Salt Water Draft (Tm) =  From Hydrostatics Table (Sheet 22) 14.62 ft

Longitudinal Center of Buoyancy (LCB) =  From Hydrostatics Table (Sheet 22) 119.04 ft

Trimming Lever (TL) =  LCG - LCB (+ aft) -4.00 ft

Longitudinal Metacentric Height (KML) =  From Hydrostatics Table (Sheets 22) 335.17 ft

Length Between Perpendiculars (LBP) 239.92 ft

Moment to alter trim 1 inch (MT1) =  (KML - VCG) * DISPL / LBP / 12 289.95 LT-ft

Trim (+ trim aft) (TRIM) =  (DISPL * TL) / (12 * MT1) -3.08 ft

Longitudinal Center of Flotation (LCF) =  From Hydrostatics Table (Sheets 22) 124.76 ft

Molded Draft at FP (TFP) =  Tm - (TRIM / LBP * LCF ) 16.22 ft

Molded Draft at AP (TAP) =  TFP + TRIM 13.14 ft

Draft at Forward Marks (Fr 7) (TFM) =  Tm - ( TRIM / LBP * ( LCF - 14 ) ) 16.04 ft

Draft at Midship Marks (Fr 61) (TMM) =  Tm - ( TRIM / LBP * ( LCF - 122 ) ) 14.65 ft

Draft at Aft Marks (Fr 108) (TAM) =  Tm - ( TRIM / LBP * ( LCF - 216 ) ) 13.44 ft

Stability

Total Free Surface Moment (FSM) =  Total FSM 0.00 LT-ft

Free Surface Correction (FSC) =  Total FSM / DISPL 0.00 ft

KG Available (KGavail)= VCG - FSC 24.06 ft

KG Required (KGallow)= Interpolated from Required KG Curve 23.81 ft

KG Margin = KGavail - KGReq -0.25 ft

Heel

Transverse KM (KMT) =  From Hydrostatics Table (Sheets 22) 26.54 ft

GM Available (GMavail) = KMT - KGavail 2.48 ft

Moment to alter Heel 1º (MH1) = 0.01745  GMavail * DISPL 116.12 LT-ft

Heel (+ heel to stbd) (HEEL) =  Total Tmom / MH1 -12.94 deg

Observed Drafts

Draft at AFT Marks  (FR 108) Port: ft Stbd: ft              (average) T1:              ft

Draft at Midship Marks (Fr 61) Port: ft Stbd: ft              (average) T1:              ft

Draft at FWD Marks (FR 5) Port: ft Stbd: ft             (average) T2: ft

Slope of Waterline (m) =  ( T

1

 - T

2

  ) / 202 ft

Draft at FP = m * 216 + T

1

TFP: m           Draft at AP = m * 23.92 + T

1     

  TAP: ft

Trim (TRIM) =  TAP - TFP ft

Midship Draft (TMID) =  ( TFP + TAP ) / 2 ft

Distance between Midship and LCF (d) = LCF - 119.96 ft

Draft at LCF (TLCF) =  TMID + d x m ft

Displacement at TLCF from Hydrostatics (Sheets 22) LT

0 0.00

0 0.00

0 0.00

0 0.00

64559 0.00

64559 0.00

(LT-ft) (LT-ft)

Summary Load Worksheet

Item

Vmom FSM
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Tank Tank % Full Weight VCG Vmom LCG Lmom TCG Tmom FSM

Designation lever moment lever moment lever moment

(LT)

(ft abv BL)

(LT-ft) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft) (LT-ft)

Ballast Tanks

Salt Water Ballast 4-30-1

Salt Water Ballast 4-30-2

Salt Water Ballast 4-40-0

Salt Water Ballast 4-58-1

Salt Water Ballast 4-58-2

Salt Water Ballast 4-67-1

Salt Water Ballast 4-67-2

Salt Water Ballast 4-76-1

Salt Water Ballast 4-76-2

Salt Water Ballast 4-85-1

Salt Water Ballast 4-85-2

Salt Water Ballast 4-94-1

Salt Water Ballast 4-94-2

Fuel Tanks

Fuel Oil 3-30-1

Fuel Oil 3-30-2

Fuel Oil 3-67-1

Fuel Oil 3-67-2

Fuel Oil 3-76-0

Fuel Oil 3-76-1

Fuel Oil 3-76-4

Fuel Oil 3-85-0

Fuel Oil 3-85-1

Fuel Oil 3-85-2

Fuel Oil Day 3-36-6

Fuel Oil Day 3-37-3

Fuel Oil Overflow 3-35-1

Fuel Oil Overflow 3-76-2

Incinerator Fuel Oil none

Emergency Generator Fuel Oil none

Potable Water Tanks

Fresh Water 3-21-2

Fresh Water 3-21-3

Oil Tanks

Lube Oil 3-36-4

Thrust Lube Oil Storage 3-103-2

Waste Tanks

Oily Water 3-37-1

Waste Oil

3-36-2

Thrust Dirty Oil

3-94-1

Holding Tank

3-21-0

Sewage Tank 3-24-0

Incinerator Sluge Tank none

Stability Tank

Anti Roll Tank 3-67-01

Other Tank

Jacket Water Holding Tank 4-63-2

Total All Tanks -

Tank Load Worksheet
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Item On Max Ref. Weight VCG Vmom LCG Lmom TCG Tmom

Board Weight Lever Moment Lever Moment Lever Moment

Y/N (LT) (LT)

(ft abv BL)

(LT-ft) (ft aft FP) (LT-ft)

(ft stbd CL)

(LT-ft)

Typical Mission Loads

Personnel & Effects N 7.00 49.00 0.00 70.00 0.00 0.00 0.00

General Stores N 23.00 0.00 30.00 0.00 12.00 0.00

Dry Stores N 23.00 0.00 30.00 0.00 -12.00 0.00

Freezer Stores N 23.00 0.00 60.00 0.00 16.00 0.00

Chill Stores N 32.00 0.00 32.00 0.00 -14.50 0.00

Science Stores N 32.50 0.00 6.00 0.00 0.00 0.00

Science Hold N 23.50 0.00 145.00 0.00 0.00 0.00

Chem Stores N 32.00 0.00 168.00 0.00 18.00 0.00

Science Gear on Main Deck N 33.35 0.00 188.00 0.00 2.87 0.00

Science Gear on 04 Deck N 66.50 0.00 94.00 0.00 0.00 0.00

Bosun's Stores N 23.00 0.00 161.00 0.00 -8.00 0.00

Engineer's Stores N 23.00 0.00 46.00 0.00 -15.00 0.00

Tech Stores N 32.00 0.00 19.00 0.00 8.00 0.00

Storage Reel Wire, 9/16 3 x 19 N 22.83 0.00 183.48 0.00 -1.26 0.00

Storage Reel Wire, 0.680 EM N 22.83 0.00 183.48 0.00 10.35 0.00

CTD Winch Wire, 3/8 3 x 19 N 21.33 0.00 116.00 0.00 -11.00 0.00

Hydro Winch Wire, 3/8 3 x 19 N 21.33 0.00 127.33 0.00 -15.00 0.00

Electricians Workshop N 23.00 0.00 76.00 0.00 16.00 0.00

Bosun's Workshop N 23.00 0.00 161.00 0.00 -8.00 0.00

Electronics Workshop N 32.00 0.00 33.00 0.00 14.00 0.00

Engineer's Workshop N 23.00 0.00 69.00 0.00 -18.00 0.00

Deck Gear Locker FWD N 60.00 0.00 92.00 0.00 -12.00 0.00

Deck Gear Locker AFT N 32.00 0.00 158.00 0.00 -16.00 0.00

Total Mission Load

- - 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mission Load Worksheet
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Voyage:

Departure

Tanks Condition:

95% Fuel, 42% Ballast Water, 10% Waste

Mission Condition:

100.0 LT of Mission Load, 100% Stores

Icing Condition:

No Ice

Weight

VCG

LCG

Lmom

TCG

Tmom

(LT)

(ft abv BL)

(ft aft FP)

(LT-ft)

(ft stbd CL)

(LT-ft)

Tank Load

1014.47

10.57

136.00

137964

1.10

1117

Mission Load

174.80

29.96

130.98

22895

1.08

189

Icing Load

0.00

0.00

0.00

0

0.00

0

TOTAL DEADWEIGHT

1189.27

13.42

135.26

160859

1.10

1306

LIGHTSHIP

2683.23

24.06

115.04

308679

-0.56

-1503

TOTAL DISPLACEMENT

3872.50

20.79

121.25

469538

-0.05

-196

Trim

Total Displacement

(DISPL)

 =  Total Weight

3,872.50

LT

Mean Molded Salt Water Draft

(Tm)

 =  From Hydrostatics Table (Sheet 22)

18.85

ft

Longitudinal Center of Buoyancy

(LCB)

 =  From Hydrostatics Table (Sheet 22)

120.63

ft

Trimming Lever

(TL)

 =  LCG - LCB (+ aft)

0.62

ft

Longitudinal Metacentric Height

(KML)

 =  From Hydrostatics Table (Sheets 22)

302.59

ft

Length Between Perpendiculars

(LBP)

239.92

ft

Moment to alter trim 1 inch

(MT1)

 =  (KML - VCG) * DISPL / LBP / 12

379.03

LT-ft

Trim (+ trim aft)

(TRIM)

 =  (DISPL * TL) / (12 * MT1)

0.53

ft

Longitudinal Center of Flotation

(LCF)

 =  From Hydrostatics Table (Sheets 22)

123.67

ft

Molded Draft at FP

(TFP)

 =  Tm - (TRIM / LBP * LCF )

18.58

ft

Molded Draft at AP

(TAP)

 =  TFP + TRIM

19.10

ft

Draft at Forward Marks (Fr 7)

(TFM)

 =  Tm - ( TRIM / LBP * ( LCF - 14 ) )

18.61

ft

Draft at Midship Marks (Fr 61)

(TMM)

 =  Tm - ( TRIM / LBP * ( LCF - 122 ) )

18.84

ft

Draft at Aft Marks (Fr 108)

(TAM)

 =  Tm - ( TRIM / LBP * ( LCF - 216 ) )

19.05

ft

Stability

Total Free Surface Moment

(FSM)

 =  Total FSM

4,584.30

LT-ft

Free Surface Correction

(FSC)

 =  Total FSM / DISPL

1.18

ft

KG Available

(KGavail)

= VCG - FSC

21.98

ft

KG Required

(KGallow)

= Interpolated from Required KG Curve

23.16

ft

KG Margin

= KGavail - KGReq

1.18

ft

Heel

Transverse KM

(KMT)

 =  From Hydrostatics Table (Sheets 22)

25.15

ft

GM Available

(GMavail)

 = KMT - KGavail

3.17

ft

Moment to alter Heel 1º

(MH1)

 = 0.01745  GMavail * DISPL

214.42

LT-ft

Heel (+ heel to stbd)

(HEEL)

 =  Total Tmom / MH1

-0.92

deg

Observed Drafts

Draft at AFT Marks  (FR 108)

Port:

ft

Stbd:

ft              (average) T1:             

ft

Draft at Midship Marks (Fr 61)

Port:

ft

Stbd:

ft              (average) T1:             

ft

Draft at FWD Marks (FR 5)

Port:

ft

Stbd:

ft             (average) T2:

ft

Slope of Waterline

(m)

 =  ( T

1

 - T

2

  ) / 202

ft

Draft at FP = m * 216 + T

1

TFP:

m

          Draft at AP = m * 23.92 + T

1     

  TAP:

ft

Trim

(TRIM)

 =  TAP - TFP

ft

Midship Draft

(TMID)

 =  ( TFP + TAP ) / 2

ft

Distance between Midship and LCF

(d)

 = LCF - 119.96

ft

Draft at LCF

(TLCF)

 =  TMID + d x m

ft

Displacement at TLCF from Hydrostatics (Sheets 22)

LT

10726

4345.19

Summary Load Worksheet

(LT-ft)

(LT-ft)

5237

0.00

15963

4345.19

64559

80522

4345.19

0.00

0.00

0

Item

Vmom

FSM
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Tank Tank % Full Weight VCG Vmom LCG Lmom TCG Tmom FSM

Designation

lever moment lever moment lever moment

(LT) (ft abv BL) (LT-ft) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft) (LT-ft)

Ballast Tanks

Salt Water Ballast 4-30-1 1.00 49.09 9.71 476.66 70.28 3450.05 19.28 946.46 0.00

Salt Water Ballast 4-30-2 0.00 0.00 9.71 0.00 70.28 0.00 -19.28 0.00 0.00

Salt Water Ballast 4-40-0 1.00 28.97 2.00 57.94 90.08 2609.62 0.00 0.00 0.00

Salt Water Ballast 4-58-1 1.00 44.22 7.37 325.90 125.00 5527.50 19.32 854.33 0.00

Salt Water Ballast 4-58-2 1.00 44.22 7.37 325.90 125.00 5527.50 -19.32 -854.33 0.00

Salt Water Ballast 4-67-1 1.00 39.98 2.71 108.35 143.35 5731.13 11.59 463.37 0.00

Salt Water Ballast 4-67-2 1.00 39.98 2.71 108.35 143.35 5731.13 -11.59 -463.37 0.00

Salt Water Ballast 4-76-1 0.00 0.00 6.41 0.00 160.97 0.00 14.54 0.00 0.00

Salt Water Ballast 4-76-2 0.00 0.00 6.41 0.00 160.97 0.00 -14.54 0.00 0.00

Salt Water Ballast 4-85-1 0.00 0.00 8.39 0.00 178.87 0.00 14.15 0.00 0.00

Salt Water Ballast 4-85-2 0.00 0.00 8.39 0.00 178.87 0.00 -14.15 0.00 0.00

Salt Water Ballast 4-94-1 0.00 0.00 11.97 0.00 196.75 0.00 13.09 0.00 0.00

Salt Water Ballast 4-94-2 0.00 0.00 11.97 0.00 196.75 0.00 -13.09 0.00 0.00

Fuel Tanks

Fuel Oil 3-30-1 0.95 33.21 13.17 437.38 66.57 2210.79 15.28 507.45 31.26

Fuel Oil 3-30-2 0.95 32.15 13.09 420.84 66.21 2128.65 -14.28 -459.10 31.64

Fuel Oil 3-67-1 0.95 72.71 12.12 881.25 143.13 10406.98 7.78 565.68 98.24

Fuel Oil 3-67-2 0.95 33.91 9.91 336.05 144.92 4914.24 -7.62 -258.39 26.87

Fuel Oil 3-76-0 0.95 108.77 11.67 1269.35 161.15 17528.29 0.10 10.88 284.45

Fuel Oil 3-76-1 0.95 58.06 12.19 707.75 160.80 9336.05 15.36 891.80 47.68

Fuel Oil 3-76-4 0.95 58.06 12.19 707.75 160.80 9336.05 -15.36 -891.80 47.68

Fuel Oil 3-85-0 0.95 91.76 13.04 1196.55 178.46 16375.49 0.00 0.00 286.59

Fuel Oil 3-85-1 0.95 45.69 13.58 620.47 178.40 8151.10 15.33 700.43 47.68

Fuel Oil 3-85-2 0.95 45.69 13.58 620.47 178.40 8151.10 -15.33 -700.43 47.68

Fuel Oil Day 3-36-6 0.75 7.77 13.19 102.49 76.11 591.37 -18.30 -142.19 2.00

Fuel Oil Day 3-37-3 0.75 8.83 12.72 112.32 77.05 680.35 17.21 151.96 4.10

Fuel Oil Overflow 3-35-1 0.10 0.52 11.92 6.20 72.01 37.45 11.98 6.23 0.50

Fuel Oil Overflow 3-76-2 0.00 0.00 11.20 0.00 153.99 0.00 -2.00 0.00 0.50

Incinerator Fuel Oil 01-68-2 0.75 0.34 40.30 13.70 137.55 46.77 -11.12 -3.78 0.00

Emergency Generator Fuel Oil 01-76-2 0.75 1.58 41.56 65.66 155.56 245.78 -21.91 -34.62 0.10

Potable Water Tanks

Fresh Water 3-21-2 0.98 23.39 15.09 352.96 49.94 1168.10 -13.69 -320.21 28.50

Fresh Water 3-21-3 0.98 23.39 15.09 352.96 49.94 1168.10 13.69 320.21 28.50

Oil Tanks

Lube Oil 3-36-4 0.96 7.83 11.96 93.65 76.05 595.47 -14.49 -113.46 0.5

Thrust Lube Oil Storage 3-103-2 0.96 3.48 23.13 80.49 207.35 721.58 -19.00 -66.12 1.1

Waste Tanks

Oily Water 3-37-1 0.10 0.94 12.02 11.30 77.02 72.40 11.98 11.26 0.9

Waste Oil 3-36-2 0.10 0.85 12.02 10.22 76.03 64.63 -11.49 -9.77 0.5

Thrust Dirty Oil 3-94-1 0.10 0.36 23.35 8.41 189.34 68.16 18.99 6.84 1.1

Holding Tank 3-21-0 0.10 0.69 7.46 5.15 45.06 31.09 0.00 0.00 7.3

Sewage Tank 3-24-0 0.10 1.56 7.11 11.09 54.15 84.47 0.00 0.00 14.6

Incinerator Sluge Tank 01-64-4 0.10 0.09 40.85 3.68 129.22 11.63 -19.48 -1.75 0.2

Stability Tank

Anti Roll Tank 3-67-01 0.70 106.22 8.42 894.37 143.48 15240.45 0.00 0.00 3304.42

Other Tank

Jacket Water Holding Tank 4-63-2 0.10 0.16 2.33 0.37 128.00 20.48 -2.00 -0.32 0.6

Total All Tanks

- 1014.47 10.57 10725.95 136.00 137963.93 1.10 1117.25 4345.19

Tank Load Worksheet
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Item On Max Ref. Weight VCG Vmom LCG Lmom TCG Tmom

Board Weight Lever Moment Lever Moment Lever Moment

Y/N (LT) (LT)

(ft abv BL)

(LT-ft) (ft aft FP) (LT-ft)

(ft stbd CL)

(LT-ft)

Typical Mission Loads

Personnel & Effects Y 7.00 7.00 49.00 343.00 70.00 490.00 0.00 0.00

General Stores Y 8.00 23.00 184.00 30.00 240.00 12.00 96.00

Dry Stores Y 8.00 23.00 184.00 30.00 240.00 -12.00 -96.00

Freezer Stores Y 6.00 23.00 138.00 60.00 360.00 16.00 96.00

Chill Stores Y 5.00 32.00 160.00 32.00 160.00 -14.50 -72.50

Science Stores Y 10.00 32.50 325.00 6.00 60.00 0.00 0.00

Science Hold Y 15.00 23.50 352.50 145.00 2,175.00 0.00 0.00

Chem Stores Y 1.00 32.00 32.00 168.00 168.00 18.00 18.00

Science Gear on Main Deck Y 73.00 33.35 2,434.55 188.00 13,724.00 2.87 209.51

Science Gear on 04 Deck Y 1.00 66.50 66.50 94.00 94.00 0.00 0.00

Bosun's Stores Y 1.00 23.00 23.00 161.00 161.00 -8.00 -8.00

Engineer's Stores Y 5.00 23.00 115.00 46.00 230.00 -15.00 -75.00

Tech Stores Y 3.00 32.00 96.00 19.00 57.00 8.00 24.00

Storage Reel Wire, 9/16 3 x 19 Y 8.60 22.83 196.34 183.48 1,577.93 -1.26 -10.84

Storage Reel Wire, 0.680 EM Y 10.00 22.83 228.30 183.48 1,834.80 10.35 103.50

CTD Winch Wire, 3/8 3 x 19 Y 2.60 21.33 55.46 116.00 301.60 -11.00 -28.60

Hydro Winch Wire, 3/8 3 x 19 Y 2.60 21.33 55.46 127.33 331.06 -15.00 -39.00

Electricians Workshop Y 1.00 23.00 23.00 76.00 76.00 16.00 16.00

Bosun's Workshop Y 1.00 23.00 23.00 161.00 161.00 -8.00 -8.00

Electronics Workshop Y 2.00 32.00 64.00 33.00 66.00 14.00 28.00

Engineer's Workshop Y 2.00 23.00 46.00 69.00 138.00 -18.00 -36.00

Deck Gear Locker FWD Y 1.00 60.00 60.00 92.00 92.00 -12.00 -12.00

Deck Gear Locker AFT Y 1.00 32.00 32.00 158.00 158.00 -16.00 -16.00

Total Mission Load

- - 174.80 29.96 5,237.10 130.98 22,895.39 1.08 189.07

Mission Load Worksheet
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Voyage: Departure with Ice

Tanks Condition: 95% Fuel, 42% Ballast Water, 10% Waste

Mission Condition: 100.0 LT of Mission Load, 100% Stores

Icing Condition: 76.82 LT of Ice

Weight VCG LCG Lmom TCG Tmom

(LT) (ft abv BL) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft)

Tank Load 1014.47 10.57 136.00 137964 1.10 1117

Mission Load 174.80 29.96 130.98 22895 1.08 189

Icing Load 76.82 44.30 99.55 7647 -0.61 -47

TOTAL DEADWEIGHT 1266.09 15.30 133.09 168507 0.99 1259

LIGHTSHIP 2683.23 24.06 115.04 308679 -0.56 -1503

TOTAL DISPLACEMENT 3949.32 21.25 120.83 477186 -0.06 -243

Trim

Total Displacement (DISPL) =  Total Weight 3,949.32 LT

Mean Molded Salt Water Draft (Tm) =  From Hydrostatics Table (Sheet 22) 19.11 ft

Longitudinal Center of Buoyancy (LCB) =  From Hydrostatics Table (Sheet 22) 120.69 ft

Trimming Lever (TL) =  LCG - LCB (+ aft) 0.14 ft

Longitudinal Metacentric Height (KML) =  From Hydrostatics Table (Sheets 22) 301.35 ft

Length Between Perpendiculars (LBP) 239.92 ft

Moment to alter trim 1 inch (MT1) =  (KML - VCG) * DISPL / LBP / 12 384.23 LT-ft

Trim (+ trim aft) (TRIM) =  (DISPL * TL) / (12 * MT1) 0.12 ft

Longitudinal Center of Flotation (LCF) =  From Hydrostatics Table (Sheets 22) 123.62 ft

Molded Draft at FP (TFP) =  Tm - (TRIM / LBP * LCF ) 19.05 ft

Molded Draft at AP (TAP) =  TFP + TRIM 19.17 ft

Draft at Forward Marks (Fr 7) (TFM) =  Tm - ( TRIM / LBP * ( LCF - 14 ) ) 19.05 ft

Draft at Midship Marks (Fr 61) (TMM) =  Tm - ( TRIM / LBP * ( LCF - 122 ) ) 19.11 ft

Draft at Aft Marks (Fr 108) (TAM) =  Tm - ( TRIM / LBP * ( LCF - 216 ) ) 19.15 ft

Stability

Total Free Surface Moment (FSM) =  Total FSM 4,584.30 LT-ft

Free Surface Correction (FSC) =  Total FSM / DISPL 1.16 ft

KG Available (KGavail)= VCG - FSC 22.41 ft

KG Required (KGallow)= Interpolated from Required KG Curve 23.11 ft

KG Margin = KGavail - KGReq 0.70 ft

Heel

Transverse KM (KMT) =  From Hydrostatics Table (Sheets 22) 25.14 ft

GM Available (GMavail) = KMT - KGavail 2.73 ft

Moment to alter Heel 1º (MH1) = 0.01745  GMavail * DISPL 187.99 LT-ft

Heel (+ heel to stbd) (HEEL) =  Total Tmom / MH1 -1.29 deg

Observed Drafts

Draft at AFT Marks  (FR 108) Port: ft Stbd: ft              (average) T1:              ft

Draft at Midship Marks (Fr 61) Port: ft Stbd: ft              (average) T1:              ft

Draft at FWD Marks (FR 5) Port: ft Stbd: ft             (average) T2: ft

Slope of Waterline (m) =  ( T

1

 - T

2

  ) / 202 ft

Draft at FP = m * 216 + T

1

TFP: m           Draft at AP = m * 23.92 + T

1     

  TAP: ft

Trim (TRIM) =  TAP - TFP ft

Midship Draft (TMID) =  ( TFP + TAP ) / 2 ft

Distance between Midship and LCF (d) = LCF - 119.96 ft

Draft at LCF (TLCF) =  TMID + d x m ft

Displacement at TLCF from Hydrostatics (Sheets 22) LT

10726 4345.19

Summary Load Worksheet

(LT-ft) (LT-ft)

5237 0.00

19366 4345.19

83925 4345.19

64559 0.00

3403 0.00

Item

Vmom FSM
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Tank Tank % Full Weight VCG Vmom LCG Lmom TCG Tmom FSM

Designation

lever moment lever moment lever moment

(LT) (ft abv BL) (LT-ft) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft) (LT-ft)

Ballast Tanks

Salt Water Ballast 4-30-1 1.00 49.09 9.71 476.66 70.28 3450.05 19.28 946.46 0.00

Salt Water Ballast 4-30-2 0.00 0.00 9.71 0.00 70.28 0.00 -19.28 0.00 0.00

Salt Water Ballast 4-40-0 1.00 28.97 2.00 57.94 90.08 2609.62 0.00 0.00 0.00

Salt Water Ballast 4-58-1 1.00 44.22 7.37 325.90 125.00 5527.50 19.32 854.33 0.00

Salt Water Ballast 4-58-2 1.00 44.22 7.37 325.90 125.00 5527.50 -19.32 -854.33 0.00

Salt Water Ballast 4-67-1 1.00 39.98 2.71 108.35 143.35 5731.13 11.59 463.37 0.00

Salt Water Ballast 4-67-2 1.00 39.98 2.71 108.35 143.35 5731.13 -11.59 -463.37 0.00

Salt Water Ballast 4-76-1 0.00 0.00 6.41 0.00 160.97 0.00 14.54 0.00 0.00

Salt Water Ballast 4-76-2 0.00 0.00 6.41 0.00 160.97 0.00 -14.54 0.00 0.00

Salt Water Ballast 4-85-1 0.00 0.00 8.39 0.00 178.87 0.00 14.15 0.00 0.00

Salt Water Ballast 4-85-2 0.00 0.00 8.39 0.00 178.87 0.00 -14.15 0.00 0.00

Salt Water Ballast 4-94-1 0.00 0.00 11.97 0.00 196.75 0.00 13.09 0.00 0.00

Salt Water Ballast 4-94-2 0.00 0.00 11.97 0.00 196.75 0.00 -13.09 0.00 0.00

Fuel Tanks

Fuel Oil 3-30-1 0.95 33.21 13.17 437.38 66.57 2210.79 15.28 507.45 31.26

Fuel Oil 3-30-2 0.95 32.15 13.09 420.84 66.21 2128.65 -14.28 -459.10 31.64

Fuel Oil 3-67-1 0.95 72.71 12.12 881.25 143.13 10406.98 7.78 565.68 98.24

Fuel Oil 3-67-2 0.95 33.91 9.91 336.05 144.92 4914.24 -7.62 -258.39 26.87

Fuel Oil 3-76-0 0.95 108.77 11.67 1269.35 161.15 17528.29 0.10 10.88 284.45

Fuel Oil 3-76-1 0.95 58.06 12.19 707.75 160.80 9336.05 15.36 891.80 47.68

Fuel Oil 3-76-4 0.95 58.06 12.19 707.75 160.80 9336.05 -15.36 -891.80 47.68

Fuel Oil 3-85-0 0.95 91.76 13.04 1196.55 178.46 16375.49 0.00 0.00 286.59

Fuel Oil 3-85-1 0.95 45.69 13.58 620.47 178.40 8151.10 15.33 700.43 47.68

Fuel Oil 3-85-2 0.95 45.69 13.58 620.47 178.40 8151.10 -15.33 -700.43 47.68

Fuel Oil Day 3-36-6 0.75 7.77 13.19 102.49 76.11 591.37 -18.30 -142.19 2.00

Fuel Oil Day 3-37-3 0.75 8.83 12.72 112.32 77.05 680.35 17.21 151.96 4.10

Fuel Oil Overflow 3-35-1 0.10 0.52 11.92 6.20 72.01 37.45 11.98 6.23 0.50

Fuel Oil Overflow 3-76-2 0.00 0.00 11.20 0.00 153.99 0.00 -2.00 0.00 0.50

Incinerator Fuel Oil 01-68-2 0.75 0.34 40.30 13.70 137.55 46.77 -11.12 -3.78 0.00

Emergency Generator Fuel Oil 01-76-2 0.75 1.58 41.56 65.66 155.56 245.78 -21.91 -34.62 0.10

Potable Water Tanks

Fresh Water 3-21-2 0.98 23.39 15.09 352.96 49.94 1168.10 -13.69 -320.21 28.50

Fresh Water 3-21-3 0.98 23.39 15.09 352.96 49.94 1168.10 13.69 320.21 28.50

Oil Tanks

Lube Oil 3-36-4 0.96 7.83 11.96 93.65 76.05 595.47 -14.49 -113.46 0.5

Thrust Lube Oil Storage 3-103-2 0.96 3.48 23.13 80.49 207.35 721.58 -19.00 -66.12 1.1

Waste Tanks

Oily Water 3-37-1 0.10 0.94 12.02 11.30 77.02 72.40 11.98 11.26 0.9

Waste Oil 3-36-2 0.10 0.85 12.02 10.22 76.03 64.63 -11.49 -9.77 0.5

Thrust Dirty Oil 3-94-1 0.10 0.36 23.35 8.41 189.34 68.16 18.99 6.84 1.1

Holding Tank 3-21-0 0.10 0.69 7.46 5.15 45.06 31.09 0.00 0.00 7.3

Sewage Tank 3-24-0 0.10 1.56 7.11 11.09 54.15 84.47 0.00 0.00 14.6

Incinerator Sluge Tank 01-64-4 0.10 0.09 40.85 3.68 129.22 11.63 -19.48 -1.75 0.2

Stability Tank

Anti Roll Tank 3-67-01 0.70 106.22 8.42 894.37 143.48 15240.45 0.00 0.00 3304.42

Other Tank

Jacket Water Holding Tank 4-63-2 0.10 0.16 2.33 0.37 128.00 20.48 -2.00 -0.32 0.6

Total All Tanks

- 1014.47 10.57 10725.95 136.00 137963.93 1.10 1117.25 4345.19

Tank Load Worksheet
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Voyage: Mid Voyage

Tanks Condition: 50% Fuel, 69% Ballast Water, 50% Waste

Mission Condition: 100.0 LT of Mission Load, 50% Stores

Icing Condition: No Ice

Weight VCG LCG Lmom TCG Tmom

(LT) (ft abv BL) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft)

Tank Load 911.54 9.34 144.79 131983 1.63 1489

Mission Load 161.30 30.40 138.84 22395 1.10 177

Icing Load 0.00 0.00 0.00 0 0.00 0

TOTAL DEADWEIGHT 1072.84 12.50 143.90 154379 1.55 1666

LIGHTSHIP 2683.23 24.06 115.04 308679 -0.56 -1503

TOTAL DISPLACEMENT 3756.07 20.76 123.28 463057 0.04 163

Trim

Total Displacement (DISPL) =  Total Weight 3,756.07 LT

Mean Molded Salt Water Draft (Tm) =  From Hydrostatics Table (Sheet 22) 18.45 ft

Longitudinal Center of Buoyancy (LCB) =  From Hydrostatics Table (Sheet 22) 120.54 ft

Trimming Lever (TL) =  LCG - LCB (+ aft) 2.74 ft

Longitudinal Metacentric Height (KML) =  From Hydrostatics Table (Sheets 22) 304.83 ft

Length Between Perpendiculars (LBP) 239.92 ft

Moment to alter trim 1 inch (MT1) =  (KML - VCG) * DISPL / LBP / 12 370.60 LT-ft

Trim (+ trim aft) (TRIM) =  (DISPL * TL) / (12 * MT1) 2.31 ft

Longitudinal Center of Flotation (LCF) =  From Hydrostatics Table (Sheets 22) 123.76 ft

Molded Draft at FP (TFP) =  Tm - (TRIM / LBP * LCF ) 17.26 ft

Molded Draft at AP (TAP) =  TFP + TRIM 19.57 ft

Draft at Forward Marks (Fr 7) (TFM) =  Tm - ( TRIM / LBP * ( LCF - 14 ) ) 17.39 ft

Draft at Midship Marks (Fr 61) (TMM) =  Tm - ( TRIM / LBP * ( LCF - 122 ) ) 18.43 ft

Draft at Aft Marks (Fr 108) (TAM) =  Tm - ( TRIM / LBP * ( LCF - 216 ) ) 19.34 ft

Stability

Total Free Surface Moment (FSM) =  Total FSM 4,584.30 LT-ft

Free Surface Correction (FSC) =  Total FSM / DISPL 1.22 ft

KG Available (KGavail)= VCG - FSC 21.98 ft

KG Required (KGallow)= Interpolated from Required KG Curve 23.21 ft

KG Margin = KGavail - KGReq 1.23 ft

Heel

Transverse KM (KMT) =  From Hydrostatics Table (Sheets 22) 25.21 ft

GM Available (GMavail) = KMT - KGavail 3.23 ft

Moment to alter Heel 1º (MH1) = 0.01745  GMavail * DISPL 211.77 LT-ft

Heel (+ heel to stbd) (HEEL) =  Total Tmom / MH1 0.77 deg

Observed Drafts

Draft at AFT Marks  (FR 108) Port: ft Stbd: ft              (average) T1:              ft

Draft at Midship Marks (Fr 61) Port: ft Stbd: ft              (average) T1:              ft

Draft at FWD Marks (FR 5) Port: ft Stbd: ft             (average) T2: ft

Slope of Waterline (m) =  ( T

1

 - T

2

  ) / 202 ft

Draft at FP = m * 216 + T

1

TFP: m           Draft at AP = m * 23.92 + T

1     

  TAP: ft

Trim (TRIM) =  TAP - TFP ft

Midship Draft (TMID) =  ( TFP + TAP ) / 2 ft

Distance between Midship and LCF (d) = LCF - 119.96 ft

Draft at LCF (TLCF) =  TMID + d x m ft

Displacement at TLCF from Hydrostatics (Sheets 22) LT

(LT-ft) (LT-ft)

8509 3871.83

4904 0.00

13413 3,871.8

3,871.8 77972

0.00 64559

0.0 0

Summary Load Worksheet

Item

Vmom FSM
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Tank Tank % Full Weight VCG Vmom LCG Lmom TCG Tmom FSM

Designation

lever moment lever moment lever moment

(LT) (ft abv BL) (LT-ft) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft) (LT-ft)

Ballast Tanks

Salt Water Ballast 4-30-1 1.00 49.09 9.71 476.66 70.28 3450.05 19.28 946.46 0.00

Salt Water Ballast 4-30-2 0.00 0.00 9.71 0.00 70.28 0.00 -19.28 0.00 0.00

Salt Water Ballast 4-40-0 1.00 28.97 2.00 57.94 90.08 2609.62 0.00 0.00 0.00

Salt Water Ballast 4-58-1 1.00 44.22 7.37 325.90 125.00 5527.50 19.32 854.33 0.00

Salt Water Ballast 4-58-2 1.00 44.22 7.37 325.90 125.00 5527.50 -19.32 -854.33 0.00

Salt Water Ballast 4-67-1 1.00 39.98 2.71 108.35 143.35 5731.13 11.59 463.37 0.00

Salt Water Ballast 4-67-2 1.00 39.98 2.71 108.35 143.35 5731.13 -11.59 -463.37 0.00

Salt Water Ballast 4-76-1 1.00 63.36 6.41 406.14 160.97 10199.06 14.54 921.25 0.00

Salt Water Ballast 4-76-2 1.00 63.36 6.41 406.14 160.97 10199.06 -14.54 -921.25 0.00

Salt Water Ballast 4-85-1 1.00 58.95 8.39 494.59 178.87 10544.39 14.15 834.14 0.00

Salt Water Ballast 4-85-2 0.00 0.00 8.39 0.00 178.87 0.00 -14.15 0.00 0.00

Salt Water Ballast 4-94-1 0.00 0.00 11.97 0.00 196.75 0.00 13.09 0.00 0.00

Salt Water Ballast 4-94-2 0.00 0.00 11.97 0.00 196.75 0.00 -13.09 0.00 0.00

Fuel Tanks

Fuel Oil 3-30-1 0.00 0.00 13.17 0.00 66.57 0.00 15.28 0.00 0.00

Fuel Oil 3-30-2 0.00 0.00 13.09 0.00 66.21 0.00 -14.28 0.00 0.00

Fuel Oil 3-67-1 0.00 0.00 12.12 0.00 143.13 0.00 7.78 0.00 0.00

Fuel Oil 3-67-2 0.00 0.00 9.91 0.00 144.92 0.00 -7.62 0.00 0.00

Fuel Oil 3-76-0 0.00 0.00 11.67 0.00 161.15 0.00 0.10 0.00 0.00

Fuel Oil 3-76-1 0.95 58.67 12.19 715.19 160.80 9434.14 15.36 901.17 47.68

Fuel Oil 3-76-4 0.95 58.67 12.19 715.19 160.80 9434.14 -15.36 -901.17 47.68

Fuel Oil 3-85-0 0.95 92.71 13.04 1208.94 178.46 16545.03 0.00 0.00 286.59

Fuel Oil 3-85-1 0.95 46.17 13.58 626.99 178.40 8236.73 15.33 707.79 47.68

Fuel Oil 3-85-2 0.95 46.17 13.58 626.99 178.40 8236.73 -15.33 -707.79 47.68

Fuel Oil Day 3-36-6 0.75 7.77 13.19 102.49 76.11 591.37 -18.30 -142.19 2.00

Fuel Oil Day 3-37-3 0.75 8.83 12.72 112.32 77.05 680.35 17.21 151.96 4.20

Fuel Oil Overflow 3-35-1 0.00 0.00 11.92 0.00 72.01 0.00 11.98 0.00 0.00

Fuel Oil Overflow 3-76-2 0.00 0.00 11.20 0.00 153.99 0.00 -2.00 0.00 0.00

Incinerator Fuel Oil 01-68-2 0.75 0.34 40.30 13.70 137.55 46.77 -11.12 -3.78 0.00

Emergency Generator Fuel Oil 01-76-2 0.75 1.58 41.56 65.66 155.56 245.78 -21.91 -34.62 0.10

Potable Water Tanks

Fresh Water 3-21-2 0.80 19.10 15.09 288.22 49.94 953.85 -13.69 -261.48 28.50

Fresh Water 3-21-3 0.20 4.77 15.09 71.98 49.94 238.21 13.69 65.30 28.50

Oil Tanks

Lube Oil 3-36-4 0.29 2.36 11.96 28.23 76.05 179.48 -14.49 -34.20 0.5

Thrust Lube Oil Storage 3-103-2 0.96 3.48 23.13 80.49 207.35 721.58 -19.00 -66.12 1.1

Waste Tanks

Oily Water 3-37-1 0.50 4.71 12.02 56.61 77.02 362.76 11.98 56.43 0.9

Waste Oil 3-36-2 0.50 4.25 12.02 51.09 76.03 323.13 -11.49 -48.83 0.5

Thrust Dirty Oil 3-94-1 0.50 1.80 23.35 42.03 189.34 340.81 18.99 34.18 1.1

Holding Tank 3-21-0 0.50 3.43 7.46 25.59 45.06 154.56 0.00 0.00 7.3

Sewage Tank 3-24-0 0.50 7.79 7.11 55.39 54.15 421.83 0.00 0.00 14.6

Incinerator Sluge Tank 01-64-4 0.43 0.43 40.85 17.57 129.22 55.56 -19.48 -8.38 0.2

Stability Tank

Anti Roll Tank 3-67-01 0.70 106.22 8.42 894.37 143.48 15240.45 0.00 0.00 3304.42

Other Tank

Jacket Water Holding Tank 4-63-2 0.16 0.16 2.33 0.37 128.00 20.48 -2.00 -0.32 0.6

Total All Tanks

- 911.54 9.34 8509.36 144.79 131983.17 1.63 1488.56 3871.83

Tank Load Worksheet
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Item On Max Ref. Weight VCG Vmom LCG Lmom TCG Tmom

Board Weight Lever Moment Lever Moment Lever Moment

Y/N (LT) (LT)

(ft abv BL)

(LT-ft) (ft aft FP) (LT-ft)

(ft stbd CL)

(LT-ft)

Typical Mission Loads

Personnel & Effects Y 7.00 7.00 49.00 343.00 70.00 490.00 0.00 0.00

General Stores Y 4.00 23.00 92.00 30.00 120.00 12.00 48.00

Dry Stores Y 4.00 23.00 92.00 30.00 120.00 -12.00 -48.00

Freezer Stores Y 3.00 23.00 69.00 60.00 180.00 16.00 48.00

Chill Stores Y 2.50 32.00 80.00 32.00 80.00 -14.50 -36.25

Science Stores Y 10.00 32.50 325.00 6.00 60.00 0.00 0.00

Science Hold Y 15.00 23.50 352.50 145.00 2,175.00 0.00 0.00

Chem Stores Y 1.00 32.00 32.00 168.00 168.00 18.00 18.00

Science Gear on Main Deck Y 73.00 33.35 2,434.55 188.00 13,724.00 2.87 209.51

Science Gear on 04 Deck Y 1.00 66.50 66.50 94.00 94.00 0.00 0.00

Bosun's Stores Y 1.00 23.00 23.00 161.00 161.00 -8.00 -8.00

Engineer's Stores Y 5.00 23.00 115.00 46.00 230.00 -15.00 -75.00

Tech Stores Y 3.00 32.00 96.00 19.00 57.00 8.00 24.00

Storage Reel Wire, 9/16 3 x 19 Y 8.60 22.83 196.34 183.48 1,577.93 -1.26 -10.84

Storage Reel Wire, 0.680 EM Y 10.00 22.83 228.30 183.48 1,834.80 10.35 103.50

CTD Winch Wire, 3/8 3 x 19 Y 2.60 21.33 55.46 116.00 301.60 -11.00 -28.60

Hydro Winch Wire, 3/8 3 x 19 Y 2.60 21.33 55.46 127.33 331.06 -15.00 -39.00

Electricians Workshop Y 1.00 23.00 23.00 76.00 76.00 16.00 16.00

Bosun's Workshop Y 1.00 23.00 23.00 161.00 161.00 -8.00 -8.00

Electronics Workshop Y 2.00 32.00 64.00 33.00 66.00 14.00 28.00

Engineer's Workshop Y 2.00 23.00 46.00 69.00 138.00 -18.00 -36.00

Deck Gear Locker FWD Y 1.00 60.00 60.00 92.00 92.00 -12.00 -12.00

Deck Gear Locker AFT Y 1.00 32.00 32.00 158.00 158.00 -16.00 -16.00

Total Mission Load

- - 161.30 30.40 4,904.10 138.84 22,395.39 1.10 177.32

Mission Load Worksheet
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Voyage: Mid Voyage with Ice

Tanks Condition: 50% Fuel, 69% Ballast Water, 50% Waste

Mission Condition: 100.0 LT of Mission Load, 50% Stores

Icing Condition: 76.82 LT of Ice

Weight VCG LCG Lmom TCG Tmom

(LT) (ft abv BL) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft)

Tank Load 911.54 9.34 144.79 131983 1.63 1489

Mission Load 161.30 30.40 138.84 22395 1.10 177

Icing Load 76.82 44.30 99.55 7647 -0.61 -47

TOTAL DEADWEIGHT 1149.66 14.63 140.93 162026 1.41 1619

LIGHTSHIP 2683.23 24.06 115.04 308679 -0.56 -1503

TOTAL DISPLACEMENT 3832.89 21.23 122.81 470705 0.03 116

Trim

Total Displacement (DISPL) =  Total Weight 3,832.89 LT

Mean Molded Salt Water Draft (Tm) =  From Hydrostatics Table (Sheet 22) 18.71 ft

Longitudinal Center of Buoyancy (LCB) =  From Hydrostatics Table (Sheet 22) 120.60 ft

Trimming Lever (TL) =  LCG - LCB (+ aft) 2.20 ft

Longitudinal Metacentric Height (KML) =  From Hydrostatics Table (Sheets 22) 303.33 ft

Length Between Perpendiculars (LBP) 239.92 ft

Moment to alter trim 1 inch (MT1) =  (KML - VCG) * DISPL / LBP / 12 375.56 LT-ft

Trim (+ trim aft) (TRIM) =  (DISPL * TL) / (12 * MT1) 1.87 ft

Longitudinal Center of Flotation (LCF) =  From Hydrostatics Table (Sheets 22) 123.71 ft

Molded Draft at FP (TFP) =  Tm - (TRIM / LBP * LCF ) 17.75 ft

Molded Draft at AP (TAP) =  TFP + TRIM 19.62 ft

Draft at Forward Marks (Fr 7) (TFM) =  Tm - ( TRIM / LBP * ( LCF - 14 ) ) 17.86 ft

Draft at Midship Marks (Fr 61) (TMM) =  Tm - ( TRIM / LBP * ( LCF - 122 ) ) 18.70 ft

Draft at Aft Marks (Fr 108) (TAM) =  Tm - ( TRIM / LBP * ( LCF - 216 ) ) 19.43 ft

Stability

Total Free Surface Moment (FSM) =  Total FSM 4,584.30 LT-ft

Free Surface Correction (FSC) =  Total FSM / DISPL 1.20 ft

KG Available (KGavail)= VCG - FSC 22.43 ft

KG Required (KGallow)= Interpolated from Required KG Curve 23.18 ft

KG Margin = KGavail - KGReq 0.75 ft

Heel

Transverse KM (KMT) =  From Hydrostatics Table (Sheets 22) 25.16 ft

GM Available (GMavail) = KMT - KGavail 2.74 ft

Moment to alter Heel 1º (MH1) = 0.01745  GMavail * DISPL 183.02 LT-ft

Heel (+ heel to stbd) (HEEL) =  Total Tmom / MH1 0.64 deg

Observed Drafts

Draft at AFT Marks  (FR 108) Port: ft Stbd: ft              (average) T1:              ft

Draft at Midship Marks (Fr 61) Port: ft Stbd: ft              (average) T1:              ft

Draft at FWD Marks (FR 5) Port: ft Stbd: ft             (average) T2: ft

Slope of Waterline (m) =  ( T

1

 - T

2

  ) / 202 ft

Draft at FP = m * 216 + T

1

TFP: m           Draft at AP = m * 23.92 + T

1     

  TAP: ft

Trim (TRIM) =  TAP - TFP ft

Midship Draft (TMID) =  ( TFP + TAP ) / 2 ft

Distance between Midship and LCF (d) = LCF - 119.96 ft

Draft at LCF (TLCF) =  TMID + d x m ft

Displacement at TLCF from Hydrostatics (Sheets 22) LT

(LT-ft) (LT-ft)

8509

4904 0.00

3871.83

16817 3871.83

81375 3871.83

64559 0.00

0.00 3403

Summary Load Worksheet

Item

Vmom FSM


image40.emf
Tank Tank % Full Weight VCG Vmom LCG Lmom TCG Tmom FSM

Designation

lever moment lever moment lever moment

(LT) (ft abv BL) (LT-ft) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft) (LT-ft)

Ballast Tanks

Salt Water Ballast 4-30-1 1.00 49.09 9.71 476.66 70.28 3450.05 19.28 946.46 0.00

Salt Water Ballast 4-30-2 0.00 0.00 9.71 0.00 70.28 0.00 -19.28 0.00 0.00

Salt Water Ballast 4-40-0 1.00 28.97 2.00 57.94 90.08 2609.62 0.00 0.00 0.00

Salt Water Ballast 4-58-1 1.00 44.22 7.37 325.90 125.00 5527.50 19.32 854.33 0.00

Salt Water Ballast 4-58-2 1.00 44.22 7.37 325.90 125.00 5527.50 -19.32 -854.33 0.00

Salt Water Ballast 4-67-1 1.00 39.98 2.71 108.35 143.35 5731.13 11.59 463.37 0.00

Salt Water Ballast 4-67-2 1.00 39.98 2.71 108.35 143.35 5731.13 -11.59 -463.37 0.00

Salt Water Ballast 4-76-1 1.00 63.36 6.41 406.14 160.97 10199.06 14.54 921.25 0.00

Salt Water Ballast 4-76-2 1.00 63.36 6.41 406.14 160.97 10199.06 -14.54 -921.25 0.00

Salt Water Ballast 4-85-1 1.00 58.95 8.39 494.59 178.87 10544.39 14.15 834.14 0.00

Salt Water Ballast 4-85-2 0.00 0.00 8.39 0.00 178.87 0.00 -14.15 0.00 0.00

Salt Water Ballast 4-94-1 0.00 0.00 11.97 0.00 196.75 0.00 13.09 0.00 0.00

Salt Water Ballast 4-94-2 0.00 0.00 11.97 0.00 196.75 0.00 -13.09 0.00 0.00

Fuel Tanks

Fuel Oil 3-30-1 0.00 0.00 13.17 0.00 66.57 0.00 15.28 0.00 0.00

Fuel Oil 3-30-2 0.00 0.00 13.09 0.00 66.21 0.00 -14.28 0.00 0.00

Fuel Oil 3-67-1 0.00 0.00 12.12 0.00 143.13 0.00 7.78 0.00 0.00

Fuel Oil 3-67-2 0.00 0.00 9.91 0.00 144.92 0.00 -7.62 0.00 0.00

Fuel Oil 3-76-0 0.00 0.00 11.67 0.00 161.15 0.00 0.10 0.00 0.00

Fuel Oil 3-76-1 0.95 58.67 12.19 715.19 160.80 9434.14 15.36 901.17 47.68

Fuel Oil 3-76-4 0.95 58.67 12.19 715.19 160.80 9434.14 -15.36 -901.17 47.68

Fuel Oil 3-85-0 0.95 92.71 13.04 1208.94 178.46 16545.03 0.00 0.00 286.59

Fuel Oil 3-85-1 0.95 46.17 13.58 626.99 178.40 8236.73 15.33 707.79 47.68

Fuel Oil 3-85-2 0.95 46.17 13.58 626.99 178.40 8236.73 -15.33 -707.79 47.68

Fuel Oil Day 3-36-6 0.75 7.77 13.19 102.49 76.11 591.37 -18.30 -142.19 2.00

Fuel Oil Day 3-37-3 0.75 8.83 12.72 112.32 77.05 680.35 17.21 151.96 4.20

Fuel Oil Overflow 3-35-1 0.00 0.00 11.92 0.00 72.01 0.00 11.98 0.00 0.00

Fuel Oil Overflow 3-76-2 0.00 0.00 11.20 0.00 153.99 0.00 -2.00 0.00 0.00

Incinerator Fuel Oil 01-68-2 0.75 0.34 40.30 13.70 137.55 46.77 -11.12 -3.78 0.00

Emergency Generator Fuel Oil 01-76-2 0.75 1.58 41.56 65.66 155.56 245.78 -21.91 -34.62 0.10

Potable Water Tanks

Fresh Water 3-21-2 0.80 19.10 15.09 288.22 49.94 953.85 -13.69 -261.48 28.50

Fresh Water 3-21-3 0.20 4.77 15.09 71.98 49.94 238.21 13.69 65.30 28.50

Oil Tanks

Lube Oil 3-36-4 0.29 2.36 11.96 28.23 76.05 179.48 -14.49 -34.20 0.5

Thrust Lube Oil Storage 3-103-2 0.96 3.48 23.13 80.49 207.35 721.58 -19.00 -66.12 1.1

Waste Tanks

Oily Water 3-37-1 0.50 4.71 12.02 56.61 77.02 362.76 11.98 56.43 0.9

Waste Oil 3-36-2 0.50 4.25 12.02 51.09 76.03 323.13 -11.49 -48.83 0.5

Thrust Dirty Oil 3-94-1 0.50 1.80 23.35 42.03 189.34 340.81 18.99 34.18 1.1

Holding Tank 3-21-0 0.50 3.43 7.46 25.59 45.06 154.56 0.00 0.00 7.3

Sewage Tank 3-24-0 0.50 7.79 7.11 55.39 54.15 421.83 0.00 0.00 14.6

Incinerator Sluge Tank 01-64-4 0.43 0.43 40.85 17.57 129.22 55.56 -19.48 -8.38 0.2

Stability Tank

Anti Roll Tank 3-67-01 0.70 106.22 8.42 894.37 143.48 15240.45 0.00 0.00 3304.42

Other Tank

Jacket Water Holding Tank 4-63-2 0.16 0.16 2.33 0.37 128.00 20.48 -2.00 -0.32 0.6

Total All Tanks

- 911.54 9.34 8509.36 144.79 131983.17 1.63 1488.56 3871.83

Tank Load Worksheet
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Voyage: Arrival

Tanks Condition: 20% Fuel, 90% Ballast, 90% Waste

Mission Condition: 100.0 LT of Mission Load, 10% Stores

Icing Condition: No Ice

Weight VCG LCG Lmom TCG Tmom

(LT) (ft abv BL) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft)

Tank Load 750.13 8.18 135.31 101500 1.99 1494

Mission Load 150.50 30.82 146.15 21995 1.12 168

Icing Load 0.00 0.00 0.00 0 0.00 0

TOTAL DEADWEIGHT 900.63 11.96 137.12 123495 1.85 1662

LIGHTSHIP 2683.23 24.06 115.04 308679 -0.56 -1503

TOTAL DISPLACEMENT 3583.86 21.02 120.59 432174 0.04 159

Trim

Total Displacement (DISPL) =  Total Weight 3,583.86 LT

Mean Molded Salt Water Draft (Tm) =  From Hydrostatics Table (Sheet 22) 17.86 ft

Longitudinal Center of Buoyancy (LCB) =  From Hydrostatics Table (Sheet 22) 120.42 ft

Trimming Lever (TL) =  LCG - LCB (+ aft) 0.17 ft

Longitudinal Metacentric Height (KML) =  From Hydrostatics Table (Sheets 22) 308.40 ft

Length Between Perpendiculars (LBP) 239.92 ft

Moment to alter trim 1 inch (MT1) =  (KML - VCG) * DISPL / LBP / 12 357.73 LT-ft

Trim (+ trim aft) (TRIM) =  (DISPL * TL) / (12 * MT1) 0.14 ft

Longitudinal Center of Flotation (LCF) =  From Hydrostatics Table (Sheets 22) 123.92 ft

Molded Draft at FP (TFP) =  Tm - (TRIM / LBP * LCF ) 17.78 ft

Molded Draft at AP (TAP) =  TFP + TRIM 17.92 ft

Draft at Forward Marks (Fr 7) (TFM) =  Tm - ( TRIM / LBP * ( LCF - 14 ) ) 17.79 ft

Draft at Midship Marks (Fr 61) (TMM) =  Tm - ( TRIM / LBP * ( LCF - 122 ) ) 17.85 ft

Draft at Aft Marks (Fr 108) (TAM) =  Tm - ( TRIM / LBP * ( LCF - 216 ) ) 17.91 ft

Stability

Total Free Surface Moment (FSM) =  Total FSM 4,584.30 LT-ft

Free Surface Correction (FSC) =  Total FSM / DISPL 1.28 ft

KG Available (KGavail)= VCG - FSC 22.30 ft

KG Required (KGallow)= Interpolated from Required KG Curve 23.27 ft

KG Margin = KGavail - KGReq 0.98 ft

Heel

Transverse KM (KMT) =  From Hydrostatics Table (Sheets 22) 25.31 ft

GM Available (GMavail) = KMT - KGavail 3.01 ft

Moment to alter Heel 1º (MH1) = 0.01745  GMavail * DISPL 188.28 LT-ft

Heel (+ heel to stbd) (HEEL) =  Total Tmom / MH1 0.85 deg

Observed Drafts

Draft at AFT Marks  (FR 108) Port: ft Stbd: ft              (average) T1:              ft

Draft at Midship Marks (Fr 61) Port: ft Stbd: ft              (average) T1:              ft

Draft at FWD Marks (FR 5) Port: ft Stbd: ft             (average) T2: ft

Slope of Waterline (m) =  ( T

1

 - T

2

  ) / 202 ft

Draft at FP = m * 216 + T

1

TFP: m           Draft at AP = m * 23.92 + T

1     

  TAP: ft

Trim (TRIM) =  TAP - TFP ft

Midship Draft (TMID) =  ( TFP + TAP ) / 2 ft

Distance between Midship and LCF (d) = LCF - 119.96 ft

Draft at LCF (TLCF) =  TMID + d x m ft

Displacement at TLCF from Hydrostatics (Sheets 22) LT

Summary Load Worksheet

(LT-ft) (LT-ft)

3681.11

4638 0.00

6134

0.00

10772 3681.11

75330 3681.11

0.00 64559

0

Item

Vmom FSM
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Tank

Tank

% Full

Weight

VCG

Vmom

LCG

Lmom

TCG

Tmom

FSM

Designation

lever

moment

lever

moment

lever

moment

(LT)

(ft abv BL)

(LT-ft)

(ft aft FP)

(LT-ft)

(ft stbd CL)

(LT-ft)

(LT-ft)

Ballast Tanks

Salt Water Ballast

4-30-1

1.00

49.09

9.71

476.66

70.28

3450.05

19.28

946.46

0.00

Salt Water Ballast

4-30-2

1.00

49.09

9.71

476.66

70.28

3450.05

-19.28

-946.46

0.00

Salt Water Ballast

4-40-0

1.00

28.97

2.00

57.94

90.08

2609.62

0.00

0.00

0.00

Salt Water Ballast

4-58-1

1.00

44.22

7.37

325.90

125.00

5527.50

19.32

854.33

0.00

Salt Water Ballast

4-58-2

1.00

44.22

7.37

325.90

125.00

5527.50

-19.32

-854.33

0.00

Salt Water Ballast

4-67-1

1.00

39.98

2.71

108.35

143.35

5731.13

11.59

463.37

0.00

Salt Water Ballast

4-67-2

1.00

39.98

2.71

108.35

143.35

5731.13

-11.59

-463.37

0.00

Salt Water Ballast

4-76-1

1.00

63.36

6.41

406.14

160.97

10199.06

14.54

921.25

0.00

Salt Water Ballast

4-76-2

1.00

63.36

6.41

406.14

160.97

10199.06

-14.54

-921.25

0.00

Salt Water Ballast

4-85-1

1.00

58.95

8.39

494.59

178.87

10544.39

14.15

834.14

0.00

Salt Water Ballast

4-85-2

0.00

0.00

8.39

0.00

178.87

0.00

-14.15

0.00

0.00

Salt Water Ballast

4-94-1

1.00

49.43

11.97

591.68

196.75

9725.35

13.09

647.04

0.00

Salt Water Ballast

4-94-2

0.00

0.00

11.97

0.00

196.75

0.00

-13.09

0.00

0.00

Fuel Tanks

Fuel Oil

3-30-1

0.00

0.00

13.17

0.00

66.57

0.00

15.28

0.00

0.00

Fuel Oil

3-30-2

0.00

0.00

13.09

0.00

66.21

0.00

-14.28

0.00

0.00

Fuel Oil

3-67-1

0.00

0.00

12.12

0.00

143.13

0.00

7.78

0.00

0.00

Fuel Oil

3-67-2

0.00

0.00

9.91

0.00

144.92

0.00

-7.62

0.00

0.00

Fuel Oil

3-76-0

0.00

0.00

11.67

0.00

161.15

0.00

0.10

0.00

0.00

Fuel Oil

3-76-1

0.00

0.00

12.19

0.00

160.80

0.00

15.36

0.00

0.00

Fuel Oil

3-76-4

0.00

0.00

12.19

0.00

160.80

0.00

-15.36

0.00

0.00

Fuel Oil

3-85-0

0.50

48.30

13.04

629.83

178.46

8619.62

0.00

0.00

286.59

Fuel Oil

3-85-1

0.00

0.00

13.58

0.00

178.40

0.00

15.33

0.00

0.00

Fuel Oil

3-85-2

0.00

0.00

13.58

0.00

178.40

0.00

-15.33

0.00

0.00

Fuel Oil Day

3-36-6

0.75

7.77

13.19

102.49

76.11

591.37

-18.30

-142.19

2.00

Fuel Oil Day

3-37-3

0.75

8.83

12.72

112.32

77.05

680.35

17.21

151.96

4.20

Fuel Oil Overflow

3-35-1

0.00

0.00

11.92

0.00

72.01

0.00

11.98

0.00

0.00

Fuel Oil Overflow

3-76-2

0.00

0.00

11.20

0.00

153.99

0.00

-2.00

0.00

0.00

Incinerator Fuel Oil

01-68-2

0.75

0.34

40.30

13.70

137.55

46.77

-11.12

-3.78

0.00

Emergency Generator Fuel Oil

01-76-2

0.75

1.58

41.56

65.66

155.56

245.78

-21.91

-34.62

0.10

Potable Water Tanks

Fresh Water

3-21-2

0.10

2.39

15.09

36.07

49.94

119.36

-13.69

-32.72

28.50

Fresh Water

3-21-3

0.10

2.39

15.09

36.07

49.94

119.36

13.69

32.72

28.50

Oil Tanks

Lube Oil

3-36-4

0.10

0.82

11.96

9.81

76.05

62.36

-14.49

-11.88

0.5

Thrust Lube Oil Storage

3-103-2

0.10

0.36

23.13

8.33

207.35

74.65

-19.00

-6.84

1.1

Waste Tanks

Oily Water

3-37-1

0.90

8.48

12.02

101.93

77.02

653.13

11.98

101.59

0.9

Waste Oil

3-36-2

0.90

7.64

12.02

91.83

76.03

580.87

-11.49

-87.78

0.5

Thrust Dirty Oil

3-94-1

0.90

3.24

23.35

75.65

189.34

613.46

18.99

61.53

1.1

Holding Tank

3-21-0

0.90

6.17

7.46

46.03

45.06

278.02

0.00

0.00

7.3

Sewage Tank

3-24-0

0.90

14.02

7.11

99.68

54.15

759.18

0.00

0.00

14.6

Incinerator Sluge Tank

01-64-4

0.90

0.77

40.85

31.45

129.22

99.50

-19.48

-15.00

0.2

Stability Tank

Anti Roll Tank

3-67-01

0.70

106.22

8.42

894.37

143.48

15240.45

0.00

0.00

3304.42

Other Tank

Jacket Water Holding Tank

4-63-2

0.16

0.16

2.33

0.37

128.00

20.48

-2.00

-0.32

0.6

Total All Tanks

-

750.13

8.18

6133.90

135.31

101499.54

1.99

1493.85

3681.11

Tank Load Worksheet
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Item On Max Ref. Weight VCG Vmom LCG Lmom TCG Tmom

Board Weight Lever Moment Lever Moment Lever Moment

Y/N (LT) (LT)

(ft abv BL)

(LT-ft) (ft aft FP) (LT-ft)

(ft stbd CL)

(LT-ft)

Typical Mission Loads

Personnel & Effects Y 7.00 7.00 49.00 343.00 70.00 490.00 0.00 0.00

General Stores Y 0.80 23.00 18.40 30.00 24.00 12.00 9.60

Dry Stores Y 0.80 23.00 18.40 30.00 24.00 -12.00 -9.60

Freezer Stores Y 0.60 23.00 13.80 60.00 36.00 16.00 9.60

Chill Stores Y 0.50 32.00 16.00 32.00 16.00 -14.50 -7.25

Science Stores Y 10.00 32.50 325.00 6.00 60.00 0.00 0.00

Science Hold Y 15.00 23.50 352.50 145.00 2,175.00 0.00 0.00

Chem Stores Y 1.00 32.00 32.00 168.00 168.00 18.00 18.00

Science Gear on Main Deck Y 73.00 33.35 2,434.55 188.00 13,724.00 2.87 209.51

Science Gear on 04 Deck Y 1.00 66.50 66.50 94.00 94.00 0.00 0.00

Bosun's Stores Y 1.00 23.00 23.00 161.00 161.00 -8.00 -8.00

Engineer's Stores Y 5.00 23.00 115.00 46.00 230.00 -15.00 -75.00

Tech Stores Y 3.00 32.00 96.00 19.00 57.00 8.00 24.00

Storage Reel Wire, 9/16 3 x 19 Y 8.60 22.83 196.34 183.48 1,577.93 -1.26 -10.84

Storage Reel Wire, 0.680 EM Y 10.00 22.83 228.30 183.48 1,834.80 10.35 103.50

CTD Winch Wire, 3/8 3 x 19 Y 2.60 21.33 55.46 116.00 301.60 -11.00 -28.60

Hydro Winch Wire, 3/8 3 x 19 Y 2.60 21.33 55.46 127.33 331.06 -15.00 -39.00

Electricians Workshop Y 1.00 23.00 23.00 76.00 76.00 16.00 16.00

Bosun's Workshop Y 1.00 23.00 23.00 161.00 161.00 -8.00 -8.00

Electronics Workshop Y 2.00 32.00 64.00 33.00 66.00 14.00 28.00

Engineer's Workshop Y 2.00 23.00 46.00 69.00 138.00 -18.00 -36.00

Deck Gear Locker FWD Y 1.00 60.00 60.00 92.00 92.00 -12.00 -12.00

Deck Gear Locker AFT Y 1.00 32.00 32.00 158.00 158.00 -16.00 -16.00

Total Mission Load

- - 150.50 30.82 4,637.70 146.15 21,995.39 1.12 167.92

Mission Load Worksheet
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Voyage: Arrival with Ice

Tanks Condition: 20% Fuel, 90% Ballast, 90% Waste

Mission Condition: 100.0 LT of Mission Load, 10% Stores

Icing Condition: 76.82 LT of Ice

Weight VCG LCG Lmom TCG Tmom

(LT) (ft abv BL) (ft aft FP) (LT-ft) (ft stbd CL) (LT-ft)

Tank Load 750.13 8.18 135.31 101500 1.99 1494

Mission Load 150.50 30.82 146.15 21995 1.12 168

Icing Load 76.82 44.30 99.55 7647 -0.61 -47

TOTAL DEADWEIGHT 977.45 14.50 134.17 131142 1.65 1615

LIGHTSHIP 2683.23 24.06 115.04 308679 -0.56 -1503

TOTAL DISPLACEMENT 3660.68 21.51 120.15 439821 0.03 112

Trim

Total Displacement (DISPL) =  Total Weight 3,660.68 LT

Mean Molded Salt Water Draft (Tm) =  From Hydrostatics Table (Sheet 22) 18.12 ft

Longitudinal Center of Buoyancy (LCB) =  From Hydrostatics Table (Sheet 22) 120.46 ft

Trimming Lever (TL) =  LCG - LCB (+ aft) -0.31 ft

Longitudinal Metacentric Height (KML) =  From Hydrostatics Table (Sheets 22) 306.81 ft

Length Between Perpendiculars (LBP) 239.92 ft

Moment to alter trim 1 inch (MT1) =  (KML - VCG) * DISPL / LBP / 12 306.91 LT-ft

Trim (+ trim aft) (TRIM) =  (DISPL * TL) / (12 * MT1) -0.31 ft

Longitudinal Center of Flotation (LCF) =  From Hydrostatics Table (Sheets 22) 123.86 ft

Molded Draft at FP (TFP) =  Tm - (TRIM / LBP * LCF ) 18.28 ft

Molded Draft at AP (TAP) =  TFP + TRIM 17.97 ft

Draft at Forward Marks (Fr 7) (TFM) =  Tm - ( TRIM / LBP * ( LCF - 14 ) ) 18.26 ft

Draft at Midship Marks (Fr 61) (TMM) =  Tm - ( TRIM / LBP * ( LCF - 122 ) ) 18.12 ft

Draft at Aft Marks (Fr 108) (TAM) =  Tm - ( TRIM / LBP * ( LCF - 216 ) ) 18.00 ft

Stability

Total Free Surface Moment (FSM) =  Total FSM 4,584.30 LT-ft

Free Surface Correction (FSC) =  Total FSM / DISPL 1.25 ft

KG Available (KGavail)= VCG - FSC 22.76 ft

KG Required (KGallow)= Interpolated from Required KG Curve 23.24 ft

KG Margin = KGavail - KGReq 0.48 ft

Heel

Transverse KM (KMT) =  From Hydrostatics Table (Sheets 22) 25.26 ft

GM Available (GMavail) = KMT - KGavail 2.50 ft

Moment to alter Heel 1º (MH1) = 0.01745  GMavail * DISPL 159.42 LT-ft

Heel (+ heel to stbd) (HEEL) =  Total Tmom / MH1 0.70 deg

Observed Drafts

Draft at AFT Marks  (FR 108) Port: ft Stbd: ft              (average) T1:              ft

Draft at Midship Marks (Fr 61) Port: ft Stbd: ft              (average) T1:              ft

Draft at FWD Marks (FR 5) Port: ft Stbd: ft             (average) T2: ft

Slope of Waterline (m) =  ( T

1

 - T

2

  ) / 202 ft

Draft at FP = m * 216 + T

1

TFP: m           Draft at AP = m * 23.92 + T

1     

  TAP: ft

Trim (TRIM) =  TAP - TFP ft

Midship Draft (TMID) =  ( TFP + TAP ) / 2 ft

Distance between Midship and LCF (d) = LCF - 119.96 ft

Draft at LCF (TLCF) =  TMID + d x m ft

Displacement at TLCF from Hydrostatics (Sheets 22) LT

6134 3681.11

4638 0.00

0.00

3403 0.00

14175 3,681.11

78733 3,681.11

64559

(LT-ft) (LT-ft)

Summary Load Worksheet

Item

Vmom FSM
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Tank

Tank

% Full

Weight

VCG

Vmom

LCG

Lmom

TCG

Tmom

FSM

Designation

lever

moment

lever

moment

lever

moment

(LT)

(ft abv BL)

(LT-ft)

(ft aft FP)

(LT-ft)

(ft stbd CL)

(LT-ft)

(LT-ft)

Ballast Tanks

Salt Water Ballast

4-30-1

1.00

49.09

9.71

476.66

70.28

3450.05

19.28

946.46

0.00

Salt Water Ballast

4-30-2

1.00

49.09

9.71

476.66

70.28

3450.05

-19.28

-946.46

0.00

Salt Water Ballast

4-40-0

1.00

28.97

2.00

57.94

90.08

2609.62

0.00

0.00

0.00

Salt Water Ballast

4-58-1

1.00

44.22

7.37

325.90

125.00

5527.50

19.32

854.33

0.00

Salt Water Ballast

4-58-2

1.00

44.22

7.37

325.90

125.00

5527.50

-19.32

-854.33

0.00

Salt Water Ballast

4-67-1

1.00

39.98

2.71

108.35

143.35

5731.13

11.59

463.37

0.00

Salt Water Ballast

4-67-2

1.00

39.98

2.71

108.35

143.35

5731.13

-11.59

-463.37

0.00

Salt Water Ballast

4-76-1

1.00

63.36

6.41

406.14

160.97

10199.06

14.54

921.25

0.00

Salt Water Ballast

4-76-2

1.00

63.36

6.41

406.14

160.97

10199.06

-14.54

-921.25

0.00

Salt Water Ballast

4-85-1

1.00

58.95

8.39

494.59

178.87

10544.39

14.15

834.14

0.00

Salt Water Ballast

4-85-2

0.00

0.00

8.39

0.00

178.87

0.00

-14.15

0.00

0.00

Salt Water Ballast

4-94-1

1.00

49.43

11.97

591.68

196.75

9725.35

13.09

647.04

0.00

Salt Water Ballast

4-94-2

0.00

0.00

11.97

0.00

196.75

0.00

-13.09

0.00

0.00

Fuel Tanks

Fuel Oil

3-30-1

0.00

0.00

13.17

0.00

66.57

0.00

15.28

0.00

0.00

Fuel Oil

3-30-2

0.00

0.00

13.09

0.00

66.21

0.00

-14.28

0.00

0.00

Fuel Oil

3-67-1

0.00

0.00

12.12

0.00

143.13

0.00

7.78

0.00

0.00

Fuel Oil

3-67-2

0.00

0.00

9.91

0.00

144.92

0.00

-7.62

0.00

0.00

Fuel Oil

3-76-0

0.00

0.00

11.67

0.00

161.15

0.00

0.10

0.00

0.00

Fuel Oil

3-76-1

0.00

0.00

12.19

0.00

160.80

0.00

15.36

0.00

0.00

Fuel Oil

3-76-4

0.00

0.00

12.19

0.00

160.80

0.00

-15.36

0.00

0.00

Fuel Oil

3-85-0

0.50

48.30

13.04

629.83

178.46

8619.62

0.00

0.00

286.59

Fuel Oil

3-85-1

0.00

0.00

13.58

0.00

178.40

0.00

15.33

0.00

0.00

Fuel Oil

3-85-2

0.00

0.00

13.58

0.00

178.40

0.00

-15.33

0.00

0.00

Fuel Oil Day

3-36-6

0.75

7.77

13.19

102.49

76.11

591.37

-18.30

-142.19

2.00

Fuel Oil Day

3-37-3

0.75

8.83

12.72

112.32

77.05

680.35

17.21

151.96

4.20

Fuel Oil Overflow

3-35-1

0.00

0.00

11.92

0.00

72.01

0.00

11.98

0.00

0.00

Fuel Oil Overflow

3-76-2

0.00

0.00

11.20

0.00

153.99

0.00

-2.00

0.00

0.00

Incinerator Fuel Oil

01-68-2

0.75

0.34

40.30

13.70

137.55

46.77

-11.12

-3.78

0.00

Emergency Generator Fuel Oil

01-76-2

0.75

1.58

41.56

65.66

155.56

245.78

-21.91

-34.62

0.10

Potable Water Tanks

Fresh Water

3-21-2

0.10

2.39

15.09

36.07

49.94

119.36

-13.69

-32.72

28.50

Fresh Water

3-21-3

0.10

2.39

15.09

36.07

49.94

119.36

13.69

32.72

28.50

Oil Tanks

Lube Oil

3-36-4

0.10

0.82

11.96

9.81

76.05

62.36

-14.49

-11.88

0.5

Thrust Lube Oil Storage

3-103-2

0.10

0.36

23.13

8.33

207.35

74.65

-19.00

-6.84

1.1

Waste Tanks

Oily Water

3-37-1

0.90

8.48

12.02

101.93

77.02

653.13

11.98

101.59

0.9

Waste Oil

3-36-2

0.90

7.64

12.02

91.83

76.03

580.87

-11.49

-87.78

0.5

Thrust Dirty Oil

3-94-1

0.90

3.24

23.35

75.65

189.34

613.46

18.99

61.53

1.1

Holding Tank

3-21-0

0.90

6.17

7.46

46.03

45.06

278.02

0.00

0.00

7.3

Sewage Tank

3-24-0

0.90

14.02

7.11

99.68

54.15

759.18

0.00

0.00

14.6

Incinerator Sluge Tank

01-64-4

0.90

0.77

40.85

31.45

129.22

99.50

-19.48

-15.00

0.2

Stability Tank

Anti Roll Tank

3-67-01

0.70

106.22

8.42

894.37

143.48

15240.45

0.00

0.00

3304.42

Other Tank

Jacket Water Holding Tank

4-63-2

0.16

0.16

2.33

0.37

128.00

20.48

-2.00

-0.32

0.6

Total All Tanks

-

750.13

8.18

6133.90

135.31

101499.54

1.99

1493.85

3681.11

Tank Load Worksheet
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g:;:g 5. MOLIFED HANDRALS THROUGHOUT AND REVSED MAST T0 SUT 7. UPDATE PRINCIPLE. CHARACTERISTICS FOR LONGER DEEPER BOAT 7. V0D 3-11-0 MOVED THO FRANES AT & RENAMED 3-14-0. 6. CHAMFER BHDS AND HEADER FRAMES INWAY OF STARS WITH HEAD
48,58 6. ADDED SIDELIGHTS FR. 13 ON 02 LEVEL PER DH-072. 8. WISC MINOR UPDATES PER CHANGE REQUEST 18, 20, 21 & 22 B. MISC. MINOR UPDATE FOR DESIGN DEVELOPMENT. HERGHT PROBLEMS.
11C,518 7. INCORPORATED CHANGE REQUESTS CR1,3.4,7,8 AND PARTIAL
257 7. FECONGURED GONTS MWD DAVIS TO DEPIT ACTUAL WODELS 8. MISC MINOR UPDATES FOR DESKN DEVELOPUENT 70 ‘::';:ﬁm‘:m‘; DS PER GR13 R-5. &
10.RELEASED RESERVATION 10, BRIDGE CONSOLE ARRANGEMENT. . -13.
foc.520) 8. ADDED ACCESS DOOR TO HVAC SPACE 03-27-1 PER DESIGN ReLEAS B. CHANGE SWT DOORS TO SMOOTH SIDE OF BHD.
DEVELOPUENT AND DH-088. " ED FESERUATONS 1 & 5. 9. MERGE SWB_4-49-0A, VO 4—49-2 & VOID 4-49—1 INTO YOI
478 9. RE-DESIGNATED SOFT PATCHES WD STERN THRUSTERS AS WERP'S. AL | Co UAESIE\TDED Mmﬂn?%?%ﬂéﬂmw (01-70-2). 6/6/1 PHH 12. ADDED RESERVATIONS 10 & 11, " 4-49-04, CHANGE VOID 4-40-0 TO VOID 4-40—1, VOID 4—40-2
36 10. ADDED MOORING LINE STOWAGE REELS IN 01—(-10}-0 AND AND SWB 4-40-0.
1 e DS DVELOMET: 2 UPIATED LYOUT I NCINERATOR ROCM (0142). 13. NODIFIED T&S MODULES THROUGHOUT TO SUIT DESIGN
2 11, REVISED HULL AESTHETIC STRIPING AND SPECIAL HARKINGS TO g DEVELOPMENT. 10.REARRANGED WESS & LOUNGE.
AGREE WITH THE PANT SCHEDULE. 3. ADDED UACKET WATER HOLDING TANK (4-63-2) 14, REVISED BOTH LAUNDRY LAYOUTS PER DESKGN DEVELOPMENT. 11.CHANGE VOID 4-30-142 TO SWE; CHANGE 4-21-241 TO YO
REV D CONTINUIED ON SHHET 2 4. UPDATE SHAFTING & COUPLING ARRANGEMENT FOR Z-DRVE UNTTS. 15. REVISED ALL FRFRIG SPACE BOUNDARES PER DESIGN 4-21-0.
5. REMOVED RESERVATIONS 3,68 & 9. DEVELOPWENT: 12.REARRANGED CHEM STORES.
6. MISC. UPDATES PER DESEN DEVELOPMENT. JS.MOHE WG SETS T0 BOSUNS STORE ROOH ADD CL BHD PER
7. RECONFIGURED VOID (3-114-0) PER DESKGN DEVELOPMENT. —= —-— NOT UNDER COMMAND/RESTRICTED MANEUVERABILITY (RED, ALL AROUND) 14.ADD CURRENT ENGINE SIZE AND ROTATE 180 DEGREES PER CR-5.
15.MOVE JACOBS LADDER DOWN ONE DECK, EXTEND LIFERAFT
PLATFORM TO 6FT OFF HOUSE SIDE.
— -—— RESTRICTED MANEUVERABLITY/WHISTLE (WHITE, ALL ARCUND) 16.INCREASE FD DAYTANK SIZE.
17.MOVE AFT LIFT TD AFT OF FR. B7.
18.REARRANGING WINCHES BASED ON EQUIPMENT SELECTION.
PLATFORM (09'~0" 80— ___BI::‘I; l;NDER COMMAND/RESTRICTED MANEUVERABILITY (RED, ALL AROUND) 19.MOVE LADDER FWD N LOWER MACHINERY SPACE.
SI 20.ADD VESTIBULE TO UPPER MACHINERY SPAGE.
x—8lno [RaDA 21.ADD FAD AND AFT SCIENCE SEACHEST.
22. WISC UPDATES FOR DESIGN DEVELOPMENT.
I 23, SHIFTED BOWTHRUSTER AFT ONE FRAME.
SEARCHLIGHT P/S
WINDSCREEN P/S — | 1 WINDSCREEN P/S REFERENCES
o8 LIFERING LAUNGHER 1. GPA/MMC DWG. NO. 0650-070-02, LINES PLAN
05 LEVEL (74'—0" ABL) Pas \ 2. GPA/MMC DWG. NO. 0650-200-01, MACHINERY ARRANGEMENT
_"”””” 3. ALASKA REGION RESEARCH VESSEL CONTRACT SPECIFICATIONS
4. GPA/MMC DWG. NO. 0650-529-01, BILGE & BALLAST SYSTEM DIAGRAM
WORK BOAT 5. GPA/MMC DWG. NO. 0B50-541-01, F.0. SERVICE, FILL, TRANSFER & PURIFICATION
04 LEVEL (85'—0" ABL) AFT A—FRAME SYSTEM DIAG.
DAVIT 25 PERSON 6. GPA/MMC DWG. NO. 0B50-100-05, SEACHEST ARRANGEMENT AND DETAILS
CONTROL 7. GPA/MMC DWG. NO. 0650-610-01 MOORING ARRANGEMENT
i . [ UFERAFTS P/S
03 LEVEL (56'-0" ABL) ! — ) DECK CRANE P/S
=)
® SOE LGHTS RESERVATIONS
. P/S
02 LEVEL (47'-0" ABL) 1 i +—FORESTPE DI IE—SHANEEREAHEST5—
! f 7/ 2
01 LEVEL FOC'SLE
360" ABL
2 H— ° 5 FINALHOORING ARRANGEHENT—
MAIN DECK (28'—0" ABL) -
H8—FINA—BRIDGE-ARRANGEMENTTBE—
ROLLER CURTAI
DOOR
196" Dlw. GUIDO PERLA & ASSOCIATES, Inc.
) — 701 FIFTH AVENUE, SUITE 1200 SEATTLE, WA 98104 U.S.A.
~ Tel: (206) 768-1515 Fax: (206) 768-9700 Email: gpa@gpai.com
]
MARNETTE MARNE CORPORATION
\ U
MARINETTE WISCONSIN 54143
el . /
BASELINE L
} PE STaP:

STERN VIEW
3/3 o

F=— RETRACTABLE CENTERBOARD

PRINCIPAL CHARACTERISTICS

(MOLDED)

LENGTH OVERALL
LENGTH WATERLINE
BEAM, MAXIMUM

DEPTH, MAIN DECK © CL

BOW VIEW

3/32°=1-0"

AS-BUILT

SHIP CHECK 10/4/13

CONTRACT NO: UAF 10—-0040

UNIVERSITY OF ALASKA FAIRBANKS
FAIRBANKS, ALASKA

"R/V SIKULIAQ"

L —
APRY:

RV SG 6/04/2010]
CHKD: AML 5/12/2010

GENERAL ARRANGEMENT

DRAFT, DESIGN WATERLINE oW CLB/JM 571172010

i L i |

u_ *gﬂj;fgﬁ KL APPROX. 160, Jzo-or TALF SIZE 42-1001791  |7/15/2010 ?| ST S— =
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VAR
VAR

£5.6,7,8

56,7
87

E
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13. ADDED MISC EXTERIOR DECK DETAIL SUCH AS TAFFRAIL, WINDLASS
CONTROL, VENT LOUVERS ETC TO SUIT AS—BUILT CONDITION.

14. REVISED MISC INTERKOR MACHINERY SPACE DETAIL AND STOWAGE
ADS ETC TO SUIT AS—-BUILT CONDITION.

[CHANGES 2-11 INCORPORATED PER UAF COMMENTS DD 2/7/13.
15. ADDED/CORRECTED ELECTRICAL PANELS SHIPWIDE TO SUIT
AS-BUILT CONDITION.

16. ADDED FIRE STATIONS SHIPWIDE.

17. REARRANGED FURNITURE IN CHIEF ENGR CABIN 03-20-2 AND
SCIENCE QFFICE 1-21-2 TO SUIT AS-BUILT CONDITION.

:]% I;;DII:ATED CONSOLE ARRANGEMENT IN SCIENCE CONTROL RM

DRAWING ISSUED AS—BUILT.

6
237
6
6,7

12. REVISED EQUIPHENT ARRANGEMENTS IN REFR MACHY 2-21—1 AND
TRASH STRG SP 1-69~2 PER UAF COMMENTS.

13. ALTERED DOOR SWING VEST 01-8~1 JOINER DOOR TO' CORRECT
INTERFERENCE AND MAKE USEABLE.

14, MODIFIED SPARE WORKEOAT LOCATION PER ECN 0850-563-01-002,
15. ALTERED DOOR SWING PASSAGE 1-7-2 AT FR 7 TO CORRECT.

16. ADDED 1" LINER ON INBOARD BHD IN LOUNGE/LIBRARY (01-16-2)
AND NESS/LOUNGE (01-24-2) AND PASSAGE (03-25-2) —WQ CED
TRUNK PER UAF DIRECTION.

01/21/13

PWH

ANCHOR LIGHT (WHITE, ALL AROUND) —- —
~” TOWNG LIGHT (WHITE, MASTHEAD)

WHISTLE |

T

b—-

A

___ TOWING LIGHT (WHITE, MASTHEAD)

| AFT MASTHEA!

BI-METALIC CONNECTION ALUMINUM STRUCTURE ABOVE

WORK BOAT

DAVIT CONTROL

ANCHOR LIGHT (WHITE, ALL AROUND)
TOWING LIGHT (AMBER, STERN LIGHT) —

ICE ESCORT, ALL STOP ——-——|

STERN LIGHT (WHITE, STERN LIGHT) ——-

SCIENCE CONTROL ROOM
1S0LAS RESCUE BOAT

DECK CRANES P/S
16’ WORK BOAT

AFT A—FRAME
STOWED POSITION

WORK BOAT

[WINCH CONTROL ROOM 0fi-54-3

REMOVABLE T I

BULWARKS ||2=!

SIKULIAG |
|

BALTIC ROCM

RADOME

25 PERSD

D/TOWING LIGHT (WHITE, MASTHEAD)

SEARCHLIGHT P/S

£ or

s

OBSTRUCTION LIGHTS P/S (RED/PORT
GREEN /STARBOARD,

ALL AROUND)

)

TS P/S
T

T
Yo

T T
I I I I T o

4[4 LAWY

/S

02 LEVEL (4

EE

1. RENAMED LIFT MACHRY AND ELEV MACHRY SPACES AT 01 AND 02
LEVELS AS “LIFT SHAFT* PER CHANGES TO 07004 DRAWING.

2. ADDED MAX HEIGHT DIM TO PRINCIPAL CHARACTERISTICS.

3. CORRECTED SCIENCE & WINCH CONTROL RM DESIGNATIONS. ADDED
AFT SCI SEACHEST & BOX COOLER IN SKEG.

4. SHOWED CORRECT A—FRAME CONFIGURATION.

5. ADDED ACCESS TO CTR BOARD TRUNK AT FR.42, 03 LEVEL, AND
DESIGNATED CALL—OUT FOR SKEG.

6. CORRECTED DEPICTION OF BOTTOM PLAN & 2ND PLTF FWD OF BOW
THRUSTER RM. ADDED 12° CROSS CONNECT DUCT AT FR. 48.5 THRU
SW BALLAST TK 4—40-0, AND TRANSDUCER DEPICTION IN TRANSDUCER
WELL 4-67-0.

7. CORRECTED HINGE ORENTATION AND CALL DUTS FOR HATCHES ON
1ST & 2ND PLTF, AND MAIN DECK.

8. CORRECTED ELEC LAB ARRGT, ADDED UTILITY SINK IN WET LAB.
INDICATED WINDOWS IN DOORS WHERE APPLICABLE. CORRECTED DOUBLE
SINK DEPICTIONS IN LABS. CORRECTED MINOR DRAFTING ISSUES &
MISSING TEXT. RELOCATED A-FRAME CONTROL CONSOLE.

9. ADDED VENT TRUNK CL FR.70 BETWEEN WAIN DECK & 02 LEVEL.
CORRECTED VAN LOCATIONS ON MAIN DECK & 02 LEVEL FWD.

10. ADDED BOAT FUELING STA AT FR.55. CORRECTED UPPER LAR
ARRGT. ADDED RESCUE BOAT/DAVIT CALLOUTS & CONTROL. ADDED
WORK BOAT DAVIT CONTROL & DELINEATED OQUTFIT ON TOP OF SCI
CTRL RM. CORRECTED LIFERAL IWO PLENUM TOP & TO WORK BOAT.
11. INDICATED DECK TIE-DCWN LOCATIONS AND PATTERNS SHIPWIDE.
12. ADDED STRUCTURAL FENDERING WO WORK BOAT AT HOUSE EDGES.

{REVISKON E CONTINUED AT LEFT)

38'-6" ABOVE MAIN DECK

WINDLASS CONTROL

9" ABL)

a1 LEVEL
38'-0"_ABL)

|/ e DECK (280" pBL)

1ST PLATFORM

ICE STOP

Z-DRIVES P/S
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e 103 o 85 i &7 52 * } o L RETRACTAELEMTRANS)UCER ENTERZB‘IOARD 2 ’ !
SR, . S R
(PORT SIDE) BowW THRU_STER
OUTBOARD PROFILE
3/32"
USCG APVD: DATE:
R N L =
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*AE AS NOTED [ [ SHEET 2 of 8
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image1.emf
Tank Contents Long'l LocationTrans. Location Sketch Note Compartment

4-30-1/4-30-2 Ballast Water FR 30 5'-11" off CL Port Sheet 13 Top Main Lab (1-21-1)

3-30-1/3-30-2 Fuel Oil FR 29 5'-11" off CL Port Sheet 13 Bottom Main Lab (1-21-1)

4-58-1/4-58-2 Ballast Water FR 62 1'-2" off CL Port Sheet 12 Baltic Room (1-56-1)

4-67-1/4-67-2 Ballast Water FR 79 13'-6" off CL StbdSheet 11 Middle Deck Gear Locker (1-75-2)

3-67-1/3-67-4 Fuel Oil FR 79 13'-6" off CL StbdSheet 11 Bottom Deck Gear Locker (1-75-2)

4-76-1/4-76-2 Ballast Water FR 79 13'-6" off CL StbdSheet 11 Top Deck Gear Locker (1-75-2)

3-78-1/3-78-4 Fuel Oil FR 81 13'-6" off CL StbdSheet 11 Top Deck Gear Locker (1-75-2)

4-85-1/4-85-2 Ballast Water FR 81.5 16'-8" off CL StbdSheet 11 Top Deck Gear Locker (1-75-2)

3-85-1/3-85-2 Fuel Oil FR 81 13'-6" off CL StbdSheet 11 Bottom Deck Gear Locker (1-75-2)

4-94-1/4-94-2 Ballast Water FR 81.5 16'-8" off CL StbdSheet 11 Bottom Deck Gear Locker (1-75-2)


image2.emf
Ballast Fuel Oil Lube Oil

4-30-1 Ballast 4-30-1 3-36-6 Fuel Oil Day Port 3-36-4 Lube Oil

4-30-2 Ballast 4-30-2 3-37-3 Fuel Oil Day Stbd

3-103-2 Thrust Lube Oil

4-40-0 Ballast 4-40-0 3-30-1 Fuel Oil

4-58-1 Ballast 4-58-1 3-30-2 Fuel Oil Waste Tanks

4-58-2 Ballast 4-58-2 3-35-1 Fuel Oil Overflow 3-36-2 Waste Oil

4-67-1 Ballast 4-67-1 3-67-1 Fuel Oil 3-94-1 Thrust Dirty Oil

4-67-2 Ballast 4-67-2 3-67-2 Fuel Oil 3-21-0

Holding Tank

4-76-1 Ballast 4-76-1 3-76-0 Fuel Oil 3-24-0

Sewage Tank

4-76-2 Ballast 4-76-2 3-76-1 Fuel Oil 3-37-1

Oily Water

4-85-1 Ballast 4-85-1 3-76-2 Fuel Oil Overflow

4-85-2 Ballast 4-85-2 3-76-4 Fuel Oil Fresh Water

4-94-1 Ballast 4-94-1 3-85-0 Fuel Oil 3-21-2 Potable Water Port

4-94-2 Ballast 4-94-2 3-85-1 Fuel Oil 3-21-3 Potable Water Stbd

3-85-2 Fuel Oil

Anti-Roll Tank none Incinerator Fuel Oil

3-67-01 Anti-Roll Tank none Emg. Gen. Fuel Oil


