
 
COMSCINST 3180.2J 

 
COG CODE PM1 
 

 
DATE 3 SEP 1986 

   

DEPARTMENT OF THE NAVY 
COMMANDER MILITARY SEALIFT COMMAND 

WASHINGTON NAVY YARD BLDG 210 
901 M STREET SE  

WASHINGTON DC  20398-5540 

         COMSCINST 3180.2J 
         M-3T5 
         3 September 1986 
 
COMSC INSTRUCTION 3180.2J 
 
Subj: MSC REFUELING-AT-SEA (RAS) INSTRUCTIONS 
 
Ref: (a) NWP 14-2, MSC Handbook for Refueling-at-Sea 
 
Encl: (1) MSC Refueling-at-Sea Instructions 
  (2) NWP 14 (Rev. C), Replenishment-at-Sea (Chapters 2, 3, 10 and Appendices C,  
  E, and J) 
 
1. Purpose.  To provide Military Sealift Command (MSC) controlled tankers with 
instructions for refueling and consolidating cargo with other ships while underway. 
 
2. Cancellation.  COMSCINST 3180.2H. 
 
3. Background 
 
 a. MSC owned and chartered tankers are equipped to transfer cargo to Navy ships 
which are capable of passing fuel hose rigs (replenishment and certain amphibious ships, 
carriers).  In addition, most MSC tankers are equipped to refuel by the astern method. 
 
 b. Enclosure (1) provides Masters with MSC supplementary instructions for 
refueling-at-sea.  Enclosure (2) is an extract of the Navy replenishment-at-sea publication 
which provides additional guidance.  Chapter 10 of that publication is specifically 
devoted to MSC tanker RAS operations. Additionally, all MSC controlled tankers should 
have four copies of reference (a) onboard. 
 
4. Action.  Masters of MSC controlled tankers are to ensure a periodic (at least 
quarterly) review of enclosures (1) and (2) and reference (a) by all concerned tanker 
personnel, and strict adherence to the provisions thereof during refueling-at-sea 
operations. 
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5. Reports.  The reporting requirements prescribed by this instruction are assigned RCS 
MSC 3180-2 and 4020-4 and are effective for 3 years from the date of this instruction. 
 
  
 
 Vice Commander 
 
Distribution: 
SNDL T-101 (MSC contract-operated tankers & operators) (2) 
Masters and operators of MSC chartered tankers # 
 
Copy to: 
SNDL 21A (2) 
  41B (30) 
  22 (2) 
  41C (30) 
  23 (2) 
  41D3 (30) 
  24F (2) 
  C4J (10) 
MSC Rep Houston (15) # 
 
#Distribution made by COMSC 
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REFUELING-AT-SEA INSTRUCTIONS 
 
1. General.  It is imperative that all tankers be prepared to conduct underway refueling 
operations on short notice.  Operations may occur at any time while transporting a cargo 
of USN ship compatible fuel (i.e., DFM, JP-5). Preparedness includes possessing 
adequate equipment, conducting briefings and assigning specific duties to the crew, and 
accomplishing training whenever time permits. 
 
2. Equipment 
 
 a. Refueling-at-sea portable equipment shall be stowed in a separate locker or storage 
area which is marked for such equipment.  The equipment shall be stenciled or painted 
white so that it may be easily identified.  MSC Form and Report 3180/2 (Refueling-at-Sea 
Equipment and Material Report) lists the required inventory.  This report will be 
submitted to COMSC and the operator/owner quarterly.  Corrective action on 
discrepancies is to be taken immediately upon discovery.  It is incumbent upon the 
operator/owner to initiate procurement of deficient items as indicated in these reports 
without waiting for a formal request or requisition from the ship.  If there is no change 
since the previously submitted report, a dated statement to that effect will be acceptable. 
 
 b. Each refueling-at-sea station is required to be static load tested every four years 
during the ABS Special Survey as follows: 
 
  (1) Apply simultaneously a static load of 36,000 pounds at the span wire link, and 
15,000 pounds at the riding line padeye.  Span wire load shall be 15o forward or aft or 
squarely outboard and 10o below horizontal.  The riding line load shall be horizontal and 
squarely outboard. 
 
NOTE: This will result in a combined horizontal static pull of 50,000 pounds on the 

fueling-at-sea tripod or sampson post. 
 
  (2) Apply a static load of 15,000 pounds at the messenger padeye.  The load shall 
be horizontal and squarely outboard. 
 
  (3) Jigger line padeyes and cleats shall be individually tested under a static load of 
15,000 pounds applied along the anticipated line of action. 
 
  (4) Tests (1), (2) and (3) shall be performed separately. 
 
  (5) All test loads shall be held for 10 minutes during which time no failure or 
deformation shall result. 
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The fact that this test has been conducted, with the date last accomplished, is to be noted 
on the 3180/2 report. 
 
3. Procedures.  COMSC will advise tankers and their operators by message when a RAS 
operation is intended.  This is commonly referred to as a "CONSOL" (Consolidation) 
when transferring cargo to an oiler or another tanker.  Upon receipt of RAS orders, 
Masters shall: 
 
 a. Acknowledge the orders by immediate message and advise all concerned of any 
equipment deficiencies and/or readiness to conduct CONSOL. 
 
 b. Ensure key personnel review enclosure (2) and onboard RAS equipment. Particular 
attention is to be paid to rigging, emergency breakway and safety procedures. 
 
 c. Commence submitting the "Noon Position Report" contained in Article 1-6-16 of 
COMSCINST 3121.3D (TANKOPINS) every 24 hours.  Advise customer ship of any 
change in PIM once issued. 
 
 d. Submit the communication plan to the designated receiving ship in accordance 
with Article 10.2.1, enclosure (2), as soon as possible, but no later than 72 hours prior to 
the intended rendezvous date.  Unless otherwise directed, HF transmissions between ships 
are not authorized unless one or the other encounters difficulties which preclude 
compliance.  As practical, tactical communication should be by flag or flashing light.  
Voice communications are to be established solely to ensure correct operation and thence 
utilized only as necessary to ensure a safe CONSOL operation.  USS ships are unable to 
transmit on 500 KHZ. 
 
 e. Ensure key personnel review NWP 14 (Rev. C) and/or NWP 14-2 and inspect 
refueling-at-sea equipment with attention to emergency and safety equipment.  Assign the 
most qualified helmsman for the operation.  Rigid adherence to maintaining the 
designated CONSOL course is essential to the safety of operation.  Masters and 
helmsman must be aware of varying pressure effects of steaming alongside per Article 
2.2.7, enclosure (2).  Rig tensioning/detensioning and retrieval should only be undertaken 
when operating at maximum safe distances and when observed steady state conditions 
between ships exists. 
 
 f. ASTERN REFUELING - It is recommended that a minimum speed of 10 to 11 
KNOTS be maintained while streaming hoses; otherwise, spout type floats may upset and 
dive underwater.  This condition will not occur when barrel type floats are used. 
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4. Cargo Quality Control.  Petroleum products transferred to Navy ships must be of the 
highest quality.  The most common problem in effecting successful consolidations has 
been contamination from bottom sediment and water.  In order to avoid this contingency, 
the following precautionary measures are to be taken PRIOR to the transfer operation: 
 
 a. Take a low suction on the designated tank (or tanks) from which the product is to 
be transferred.  Pump the product through all lines to be used for the transfer to flush out 
any water or sediment, and then through the opened drop valve to other tanks which have 
sufficient ullage and are not scheduled to be used in the transfer operation. 
 
 b. Pump the product in this manner for about 10 to 15 minutes, so as to remove any 
bottom water or sediment from the designated tanks. 
 
5. Cargo Accountability.  Upon completion of the transfer, Masters must file the MSC 
4020-4 message discharge report in accordance with Article 10.8.1, enclosure (2).  In 
addition, ensure receipt of a DD Form 1149 or message acknowledgement showing 
quantity of fuel received by the other ship.  This paperwork is to be turned in to the 
Government fuel representative at the next terminal. 
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CtiAPTER 2 

Common Procedures and Equipment 

2.1 BASIC PRINCIPLES 

The close coordination required to effect 
transfers of material and personnel between 
ships underway can be achieved only by a clear 
understanding of the responsibilities of each 
ship. In the following description of these 
responsibilities, two sets of basic terms are used. 
The responsibilities relating to shiphandling are 
described in terms of the CONTROL SHIP and 
the APPROACH SHIP: the control ship main- 
tains the replenishment course and speed and is 
the guide; the approach ship keeps station 
alongside. The responsibilities relating to the 
rigs which are passed between the ships are set 
forth in terms of the DELIVERY SHIP and the 
RECEIVING SHIP: the delivery ship furnishes 
and handles the rigs; the receiving ship receives 
the rigs. These terms are independent; either 
the approach ship or the control ship may be 
the DELIVERY SHIP, the other being the 
RECEIVING SHIP. Normally the CONTROL 
SHIP is the DELIVERY SHIP. Exceptions to 
this convention are indicated herein; any addi- 
tional exceptions must be established by the 
OTC, prior to the UNREP. 

2.1.1 Control Ship. The control ship is the lo- 
cal guide ship for the UNREP. The control ship 
is responsible for these<duties: 

1. Maintaining steady course and speed. 

2. Controlling - in close coordination with 
the approach ship(s) - changes in course and 
speed, necessitated by: 

(a) Station keeping on the formation 
guide; or, if the guide, responding to 
changes signaled by the OTC. Formation 
course changes are executed in steps of 

3. During course changes: 

(a) Using rudder to produce a 3,000-yard 
tactical diameter turn. 

(b) Advising the approach ship(s) as fol- 
lows: (1) when the rudder is put over for a 
course change, (2) as each degree of head-- 
ing is passed during the turn, and I3j 
when the rudder is shifted to steady up. 

(c) Altering the planned course change to 
steady on an intermediate course, and ad- 
vising the approach ship(s) if it appears 
that a hazardous situation is developing 
during the turn. 

4. During speed changes, which are not ta 
be made simultaneously with course char,ges 

(a) Changing speed in increments not ex- 
ceeding 1 knot - in coordination with t hz 
approach ship(s). 

(b) Steadying on an intermediate speed, 
and advising the approach ship(s) If it ap- 
pears that a hazardous situation is 
developing during the speed change. 

5. Making the required readiness (Romeo) 

not more than So (loo in emergencies), 
with time between steps to steady up. 

tb) Avoiding navigational hazards or 
collision. 

(c) Other situations, wherein the hazards 
of a change in course or speed are out- 
weighed by the advantages. 

signals for approach and transfer in 
accordance with the signal flag hoists 

2-1 ORIGINAL 



NWP 14 (Rev. C) 

illustrated in Figures 2-2 and 2-15 or by 
flashing light at night. (See paragraph 2.2.3.) 

6. Displaying the appropriate international 
signal shapes (or task lights at night) from 
the time the approach ship commences the 
approach until the time the approach ship is 
clear. (See paragraph 2.4.5.) 

2.1.2 Approach Ship. The approach ship 
makes the approach and keeps station on the 
control ship. The approach ship is responsible 
for these duties: 

1. Attaining and maintaining a position rela- 
tive to the control ship that is optimum for 
safe tending and handling of the rigs passed 
between the ships. (See paragraph 2.2.5 and 
Figure 2-3.) 

2. Responding to required course or speed 
changes - in close coordination with the 
control ship. During the maneuver, the con- 
ning officer shall constantly observe: 

(a) Gyro heading 

(b) Rate of turn during a course change 

(c) Distance to delivery ship 

(d) Paralleled relationship of ships 

(e) Fore-and-aft position relative to the 
control ship. * 

3. During course changes, ensuring that or- 
ders to the helm are given in terms of course 
(in preference to rudder angle). The conning 
officer may initiate a course change by 
ordering: . 

(a) “Come right (left) to course II * 
This method is appropriate for course 2. Furnishing the rigs, including the bolos or 
changes of less than 50 and for large ships gun lines, station-to-station phone lines, and 
with slow rudder response. rig messengers. Exceptions are: 

is desirable for turns of 50 or more and is 
used by small ships with quick rudder 
response. 

4. Maneuvering to and from station 
alongside with due regard for the effects of 
close approaches, high relative speeds, and 
sea and wind on both the approach ship and 
the control ship+ 

5. Making the required readiness (Romeo) 
signals for approach and transfer in accord- 
ance with the signal flag hoists illustrated in 
Figures 2-2 and 2-B or by flashing light at 
night. (See paragraph 2.2.3,) 

6. Displaying the appropriate international 
signal shapes (or task lights at night) from 
the time of commencing the approach unti1 
clear of the control ship. (See paragraph 
2.45.) 

7. Furnishing and tending the bridge-to- 
bridge phone/distance line. (See paragraphs 
2.3.6 through 2,3.6.4.) 

8. Making the required disengagement 
(Prep) signals for departure in accordance 
with the signal flag hoists in Figures 2-2 and 
2-15. (See paragraph 2.2.XL) 

2.1.3 Delivery Strip. The delivery ship is nor- 
mally the control ship and will assume - unless 
otherwise specified herein, or as directed by the 
OTC - the responsibilities of the control ship. 
The delivery ship is also responsible for these 
duties: 

1. Making the preparations for and carrying 
out the delivery-ship procedures prescribed 
elsewhere in this publication for the rig to be 
used or for the situation encountered. 

(b) Continuous course changes in lo or 20 
steps (that is, “Steer “1. This method 

(a) CV, LPH, or LHA always furnishes 
the bolos or gun hnes. Other air-capable 
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receiving ships, because of operation al 
necessity with aircraft on deck, also 
furnish the bolos or gun lines, and will so 
advise the delivery ship when in waiting 
station. 

line will usually be sent over with the rig 
messenger. 

4. If a carrier or cruiser: furnishing and 
handling synthetic highlines for transfers to 
or from other types of ships. 

Air-capable ships under normal 
conditions should secure aircraft in 
the hangar, prior to the UNREP. 

(b) Carriers and cruisers furnish and 
handle synthetic highlines for transfers to 
or from other types of ships. 

(c) When burton and double-burton rigs 
are used, the receiving ship furnishes (1) 
the rig messenger for its own burton whip 
and (2) the station-to-station phone Iine 
at each burton station. 

3. When the receiving ship has a comple- 
ment of SO men or less: passing the zero end 
of the bridge- to- bridge phone/distance line 
to the receiving ship, instead of the lead line 
messenger. The delivery ship shall send and 
tend all phone lines. 

2.1.4 Receiving Ship. The receiving ship is or- 
dinarily the approach ship and will assume - 
unless otherwise specified herein, or as directed 
by the OTC - the responsibilities of the ap- 
proach ship. The receiving ship is also respon- 
sible for these duties: 

1. Making the preparations for and carrying 
out the receiving-ship procedures prescribed 
elsewhere in this pubhcation for the rig to be 
used or for the situation encountered, 

2. Handling all phone lines. 

3. When burton and double-burton rigs are 
used: furnishing and handling its own burton 
whip(s) and the station- to-station phone 
line(s), The bridge- to- bridge phone/distance 

5. If a CV, LPH, LHA, or other air-capable 
ship with aircraft on deck: furnishing the 
bolos or gun lines. 

6. When the receiving ship has a comple- 
ment of SO men or less, the delivery ship 
shall send and tend all phone lines. 

2.2 MANEUVERING 

The necessity for working at close quarters 
makes maneuvering during the replenishment a 
critical operation. Course and speed must be 
carefully selected to permit the precise 
maneuvering required of all ships for the ap- 
proach, station keeping, and departure. There 
must be adequate lateral separation during the 
approach, and the proper distance between 
ships must be maintained during transfers. 
Precise maneuvering is required to maintain 
station, because of the forces which act upon 
both ships. Particular emphasis must be place.d 
on steering control and coordination between 
ships. Both ships must be prepared to execute 
an emergency breakaway and to avoid a 
collision. 

2.2.1 Designating the Control Ship 

2.2.1.1 Convention. The ship delivering the 
product will usually be the delivery ship and 
the control ship. 

2.2.1.2 Exceptions. During consolidations or 
intratype transfers, ships may be delivering 
products to each other. In such instances, the 
OTC must specify which ship is the control ship 
and which ship is the delivery ship. In rough 
weather, it is desirable to have the more 
maneuverable ship be the approach ship, if the 
more maneuverable ship is also better equipped 
to furnish the rigs, the OTC should designate 
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that ship as the approach ship and the delivery 
ship. 

2.2.1.3 Summary. Unless otherwise specified, 
the convention of paragraph 2.2.1.1 applies. The 
OTC rntlst specify the control ship and delivery 
ship when an ambiguous interpretation of the 
convention is possible. The OTC may specify 
exceptions to the convention whenever, in his 
judgment, the situation calls for it. Exceptions 
must be specified sufficiently in advance of the 
LNREP to permit the required preparations to 
be made. 

2.2.2 Selecting Replenishment Course and 
Speed. The OTC is responsible for selecting 
and promulgatmg the replenishment course and 
speed. He should obtain the recommendation of 
the replenishment force commander. The 
replenishment course and speed selected should 
permit ships to maintain station with a mini- 
iilUl?l of strain on the rigs. 

2.2.2.1 Course Selection -Sea State. The 
dIrectron and herght of swells are the principal 
: ()nsldera t ions in selecting the replenishment 
c~)urse. Heavy seas have an adverse effect on 
: he replemshment operation. Increased rolling 
hrrd prtchmg, with high waves breaking over 
10w freeboard ships, will add to the difficulties 
of stat Ion keeping and lme handling and may 
dltse ~~C~YSNC strain on the rigs. During heavy 

weather, ti corn-se with the sea (Figure 2-f) will 
:i:oderatte the adverse effects of heavy seas and 

,a> permit conduct of the replenishment, 
,xrhen it otherwise woufd be impossible. 

~2.2.2 Course Selection - Sheer Currents. 
+ sheer current is a line of water with a small 
b,\lndary layer bet ween drff ering sets/drift. It 
IS slmrlar in appearance to a tidal rip. The north 
~111 of the Gulf Stream is a good example of 
where sheer currents may be found. The 
velocity of the current varies and can produce, 
If encountered suddenly from still water, a 
heading change of loo in ships as large as a car- 
rier in a short period of time. Shiphandlers 
should be aware of and take special precautions 
to avoid sheer currents during replenishment, as 

sheer currents may cause handling difficulties 
while ships are alongside. 

2.2.2.3 Course Selection - Wind Condi- 
tions. Wind conditions are not as significant as 
sea state, but must be considered when selecting 
the replenishment course. 

1. Relative wind velocity should be as low as 
the tactical situation permits. High relative 
winds, especially in coId and rainy weather, 
will quickly fatigue exposed personnel and 
increase replenishment time. Therefore, a 
downwind heading may be preferable. 

2. Under other conditions, heading into the 
wind may be more desirable. It may permit 
carriers to conduct flight operations at 
replenishment course and speed (Figure 2-l). 
Also, steaming with the wind one or two 
points on the port bow provides a lee for 
small units replenishing to starboard of larg- 
er units. 

3. For VERTREP, the relative wind should 
be between 3300 and 0300 on the bow (see 
Chapter 9). Relative wind direction does not 
inhibit an H-46 helicopter. Receiving ships 
can maneuver during VERTREP with an 
H-46, provided it is done with the helicopter 
pilot’s concurrence. 

4. Small units with large deckhouses aft 
tend to yaw badly with winds above 30 
knots from abaft the beam. 

2.2.2.4 Speed Selection. Speeds between 12 
and 16 knots are usually advisable. However, 
weather conditions influence the selection of a 
replenishment speed, just as they do the selec- 
tion of a replenishment course. Under all condi- 
tions, a ship must make sufficient speed to 
maintarn steermg control. A speed less than 8 
knots is not advisable, because of reduced rud- 
der effect. A speed above 16 knots may be used, 
if weather permits, but greater lateral separa- 
tion must be maintained, because of the in- 
creased venturi effect. 
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COURSE TO PERMIT FLIGHT 
OPERATIONS 

WIND Afib SEA 

/@? POSSIBLE COURSE IN 
MODERATE OR HEAVY SEAS 

Figure 2-l. Replenishment Course 

Note 

DD 963 Class destroyers and FFG 7 
Class frigates have a critical speed 
at 12 knots (due to RPM/pitch ar- 
rangements). Consider a minimum 
replenishment speed of 13/M knots 
when replenishing with these ships. 

2.2.3 Approach Procsduras 

1. The control ship, when ready to receive a 
ship alongside, hoists Romeo close up (see 
Figure 2-2). At night Romeo close up must 
be signaled by flashing light. 

2. The approach ship, when ready for 
UNREP at the designated stations, commen- 
ces the approach and hoists Romeo close up. 
At night Romeo close up must be signaled by 
flashing light. 

3. The approach ship slows, so as to bc: 
moving at replenishment speed when ix\ posi-, 
tion alongside. [Use of high approach speeds 
and/or backing bells is permissible, but only 
if weather conditions are favorable and per- 
sonnel 8re proficient.) 

4. When both ships are in the proper rdat-- 
tive position, the lines are passed. Both sjlips 
haul down Romeo when the first messenger 
is in hand on the receiving ship. 

2.2.4 Lateral Separation. The approach ship 
must ensure adequate lateral separation during 
the approach, particularly when its bow passes 
the control ship’s stern. There is a risk of colli- 
sion at this stage, unless lateral separation is 
adequate. The differential in water pressure 
can cause the approach ship’s bow to veer in 
toward the control ship. Relative speed should 
be reduced when replenishing in shallow water. 
Shallow water increases the effect of the 
differential in water pressure. Adequate 
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1 2 3 4 5 6 . 
CONTROL SHIP CONTROL SHlP APPROACH SHIP COMMENClNG BOTH SHIPS HAUL APPROACH SHIP 
STEADY ON READY FOR THE READY TO MAKE APPROACH. DOWN R WHEN WILL HAUL DOWN 
COURSE AND APf ROACH. APPROACH (3M) APPROACH SHIP FIRST MESSENGER PREP WHEN ALL 
SPEEO MAKING FLIES R CLOSE- TO 500 YARDS HOISTS R CLOSE- IS IN HAND ON LINES ARE CLEAR 
PREPARATIONS UP. (NOTE 1) (274.3 to 457.2m) UP. (NOTE 1) RECEIVING SHIP, ON DEPARTURE, 
TO RECEIVE THE ASTERN). FLIES (NOTE 2) f IFTEEN THE APPROACH 
APPROACH SHIP. R AT THE DIP (ON MINUTES BEFORE SHIP CLEARS 
FLIES R AT THE RIGGED SIDE). DISENGAGING, AHEAD AND 
DIP (ON RIGGED APPROACH SHfP AWAY. 
SIDE). HOISTS PREP Af THE 

DIP. WHEN DISEN- 
GAGING AT FINAL 
STATION, APPROACH 
SHIP HOISTS PREP 
CLOSE-UP. 

.-- b__- l *-~ )__.‘-L .--- 
---a------ ---m--- -w-m 

STERN VIEW STERN VIEW STERN VIEW STERN VtEW STERN VIEW 

NOTES: 1. AT NIGHT, ROMEO CLOSE-UP MUST BE SIGNALED BY FLASHlNG 
LIGHT. 

2. 8OTH SHtPS FLY BRAVO WHERE BEST SEEN, IF TRANSFERRING 
FUEL OR EXPLOSIVES. 
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lateral separation is vital at night and during 
periods of poor visibility when depth perception 
is impaired. 

When steering by magnetic compass, the 
approach ship must make a wider approach 
than would normally be required using the 
gyrocompass. Conning officers and helmsmen 
must be alert for the swing of the magnetic 
compass toward the other ship. The swing oc- 
curs while the approach ship is coming 
alongside. 

Ships which have protrusions that 
extend outward from the hull must 
measure the distance between ships 
from the outermost protrusion, per- 
pendicular to the centerline. 

Certain operational considerations have an 
effect on the distance between ships: 

2.2.S Distance Between Ships. The approach 
ship must maintain station at a sufficient dis- 
tance from the control ship to ensure that the 
replenishment can be accomplished safely and 
efficiently. The proper distance between ships 

. depends on several factors: 

1. Wind and sea conditions 

1. When replenishing in water of less than 
35 fathoms (64 m), increase the distance be- 
tween ships as the depth of the water 
decreases. 

2. Increase the distance between ships as 
replenishment speed increases. At a speed of 
15 knots or more, distance between ships 
should be near the maximum limit. 

2. Sizes and types of ships 
3. When ships are yawing excessively, dis- 
tance between ships should be near the max- 
imum limit. 

3. Ability of ships to maneuver while 
alongside 

4. Types of transfer rigs employed 

5. Depth of the water 

6. Replenishment speed. 

4. When all transfer stations are located on 
the quarter of a large ship, distance between 
ships should be near the upper limit of the 
normal interval. (This is due to the forces 
that tend to draw the ships together. It is of 
particular importance when the ship 
alongside is a destroyer or other small unit.) 

Figure 2-3 provides the distances between 
ships for the transfer rigs in use. The following 
guidelines apply to the information in the table: , 

1. Optimum distance between ships normal- 
ly lies between the upper and lower limits of 
the normal interval. 

5. When using a burton or housefall rig, the 
strain on the winches will be greater at 
wider distances between ships. 

2. Minimum safe distance between ships is 
the lower limit of the normal interval. 

6. Since transfer rate is directly proportion- 
al to distance between ships, replenishing 
near the maximum limit will take much 
longer than replenishing near the lower 
limit. 

3. When tensioned and nontensioned rigs 
are used together, the distance between ships 
should not exceed that specified for the non- 
tensioned rig. 

2.2.6 Maintaining Station. Maintaining sta- 
tion alongside the control ship requires precise 
maneuvering by the approach ship. Steaming 

, 
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SHIP TYPE 

FF and Larger 
TYPES OF RIG lNTE RVAL Smaller Ships Carriers 

Missile/Cargo STREAM* Normal 80-200 ft 8@200 ft 100-200 ft 
24.3-60.9 m 24.3-60.9 m 30.4-60.9 m 

, 
Maximum 300 ft 3OOft 300 ft 

91.4 m 91.4 m 91.4 m 

Burton Normal 80-IOOft ’ 80-120ft 100-140 ft 
Housefall 24.3-30.4 m 24.3-36.5 m 30.4-42.6 m 
Modified Housefall 
Synthetic Highline Maximum 180 ft 200 ft 200 ft 

54.8 m * 60.9 m 60.9 in 

Fuel STREAM** Normal 80-180 ft 
(Note I) 

80-180 ft 
24.3-54.8 m 80-180 ft 24.3-54.8 m 24.3-s-M m 

I 

Maximum 200 ft 2ooft 2OOft 
60*9 m 60.9 m 60.9 m 

Nontensioned Spanwire Fuel Normal 80-100 ft 80-120 ft 100-140 ft 
Rig 24.3-30.4 m 24.3-36.5 m 30.4-42.6 m 

Maximum 180 ft 200 ft 200 ft 
54.8 m 60.9 m 60.9 m 

Closein Fuel Rig Normal 60-80 ft 60-100 ft 
18.2-24.3 m 18.2-30.4 m 

*Minimum separation of 140 ft (42.7 m) required during initial tensioning. 
l *300 ft (91.4 m) heavy weather rig. 

Note 1: For oiler consolidation, see paragrapk i.21, Special Procedures 

Figure 2-3. Distance Between Ships for Various Replenishment Rigs 
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too far apart will put an undue strain on the 
transfer rigs. Steaming too close will restrict 
maneuverability and increase the turbulence 
between the ships. With some loaded oilers, 
turbulence can throw seas into the tank deck 
and endanger personnel who must work there. 
Steaming too close when using tension/deten- 
sion rigs will increase the probability of a colli- 
sion. Refer to paragraph 2.2.5 and Figure 2-3 
for minimum safe distances between ships. 

2.2.7 Pressure Effects. A ship underway 
creates a hull wash (Figure 2-4a). There are 
areas of increased water pressure at the bow 
and stern and areas of decreased water pressure 
(suction) amidships. This venturi effect results 
from the differences in velocity in the flow of 
water around the hull. 

When ships are underway alongside, the 
venturi effect is increased. It is complicated 
further by the intermingling of the pressure 
areas. Pressure effects vary with distance be- 
tween ships, size and configuration of ships, 
replenishment speed, and depth of the water. 

4 

I 
0 a 

‘\ PRESSURE AREA ,’ 
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. 

1 :: ‘.’ / :.:I:, ci , :::::I ::::. .I. ‘.’ : 
\ .:. , :.:. :.+ .‘... 0 ,+: ‘::i. ...a ‘.I ..* 

Figure 2-4. Dangers of Hull Wash 

When ships of the same size are alongside, 
the best position is exactly abeam. If the ap- 
proach ship is considerably smaller than the 
control ship, the best position is in between the 
bow and stern pressure areas. 

Figure 2-4b shows ships that are in dan- 
gerous positions, because they are being acted 
on by radically different pressures. A change in 
relative position will impose rapid changes in 
the pressure effects on their hulls. Either posi- 
tion may require quick rudder action by the 
smaller ship. The hazard is increased when 
speed is reduced. A radical speed change will 
further aggravate the situation. 

Replenishment operations usually are con- 
ducted in relatively deep water. In shallow 
water, where pressure effects are more 
pronounced, extra care is required while 
maneuvering. 

2.2.8 Steering Control. The following 
requirements pertain to steering control during 
a replenishment operation: 

1. Prior to going alongside, check steering 
control in all modes of operation, in accord- 
ance with applicable PMS, from both the 
pilot house and after steering. Determine 
gyro error and the operability of the standby 
gyro and associated alarms. 

2. Assign a commissioned line officer as ship 
control safety officer on the bridge. If not a 
regularly assigned OOD/JOOD, this officer 
must have demonstrated proficiency to the 
commanding officer or his designated repre- 
sentative, prior to assignment. The ship con- 
trol safety officer shall ensure that steering 
control station personnel acknowledge and 
comply with all orders of the conning of- 
ficer. I-k shall assist as necessary in the event 
of a steering casualty and will have no other 
duties while assigned. 

3. Assign an E-6 or above as after steering 
safety officer. The officer or petty officer 
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assigned shall be a mature and 
individual who has the special 
confidence of the commanding 
shall have the same qualification 
the ship control safety officer. 

responsible 
thrust and 
officer. He 
standard as 
The after 

I  

steering safety officer shall ensure all orders 
received from the bridge are properly ex- 
ecuted by all watchstanders in after steering. 

4. Ensure that personnel assigned to steering 
control stations are PQS qualified (as ap- 
propriate) and are thoroughly familiar with 
steering casualty control procedures. All ship 
control watchstanders are to be final or in- 
terim PQS qualified, when standing watch 
during restricted maneuvering evolutions. If 
interim quahf ied, a final PQS-qualif ied 
watchstander shall be present with no other 
duties except to supervise and take over as 
necessary in the event of an actual emergen- 
cy* When one interim PQS-qualified 
watchstander is being trained, all other ship 
control watchstanders must be fully 
qualified. 

5. Keep after steering continually informed 
of the progress 4f the evolution, with par- 
ticular attention to course and speed chang- 
es. To this end, dedicate a circuit to ship con- 
trol functions. Do not overly burden the 
phone talker assigned to this circuit with 
added responsibilities. 

6. Keep substitutions of watch station per- 
sonnel to a minimum consistent with opera- 
tional requirements and available resources+ 

7. Conduct training with qualified super- 
visors only. 

Note 

Enough emphasis cannot be placed 
on the qualifications of personnel 
assigned to steering controls, the 
physical condition of personnel in- 
volved, and the material condition 
of the steering equipment. 

A small amount of rudder is usually neces- 
sary for mamtaining station alongside. The 
rudder angle to carry will vary with the foI- 
lowing factors: 

1. Sizes and loads of ships 

2. Sea and wind conditions 

3. Replenishment speed 

4. Distance between ships 

5. Location(s) of transfer station(s) 

6. Transfer rig(s) employed. 

When the standard tensioned replenishment 
alongside method (STREAM) is used, conning 
officers of both ships should agree on a mini- 
mum distance between ships considered safe for 
the receiving ship when tension is first applied. 
The conning officer of the control ship makes 
the recommendation, considering wind, sea, and 
the location(s) of the rig(s). in no case shall the 
ships be closer than 140 feet (42.7 m) when ini- 
tially tensioning (see Figure 2-3). The conning 
officers of both ships should again agree on a 
minimum safe distance when finally 
detensioning. 

The delivery ship’s bridge must 
notify the receiving ship’s bridge 
when initial rig tension is to be ap- 
pried and when final rig tension is 
to be released. Joint concurrence 
from both bridges is required. 

Conning officers must be aware of the ef- 
fects of STREAM upon their ships: 

1. Conning officers of ships receiving 
STREAM must be constantly alert to avoid 
being drawn in toward the control ship 
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while maintaining station alongside. This 
applies especially to destroyers and 
shallow-draft ships, such as LSTs. 

2. Conning officers of the control ship and 
the approach ship(s) must be constantly alert 
for the relatively instantaneous impact on 
ships’ headings at the moments when 
STREAM is tensioned and detensioned. 

3. After all STREAM rigs have been 
tensioned: 

(a) The conning officer of the control 
ship may need to carry some degree of 
relatively steady rudder angle to maintain 
the prescribed course. 

(b) The conning officer(s) of the ship(s) 
maintaining station alongside the control 
ship may need to carry some degree of 
rudder angle; in many instances, he (they) 
may also need to steer a slightly different 
heading from the prescribed course to 
maintain the proper distance between 
ships. 

The need for and the degree of rudder angle 
that the receiving ship carries depends, prin- 
cipally, on the location(s) of the STREAM 
receiving station(s) relative to the ship’s center 
of rotation (pivot point). Once all STREAM rigs 
have been tensioned, the receiving ship can 
usually maintain the proper distance between 
ships using fewer rudder angle and engine order 
changes than she would use with the burton 
and housefall methods, which apply transient 
side force to the ships, An exception is the ten- 
sion/detension method of transfer with 
STREAM, which applies and releases side force 
suddenly and repetitively. This method will 
require prompt and frequent rudder changes. 

A control ship with receiving ships hooked 
up on both sides will probably carry a different 
amount of rudder angle than when she has only 
one receiving ship alongside. When STREAM is 
used and two receiving ships are alongside: 

1. Both the control ship’s conning officer 
and her helmsman must be prepared for 
rudder angle changes when a STREAM rig 
on one side is initially tensioned and finally 
detensioned, while replenishing continues to 
the ship on the other side. 

2. The control ship’s conning officer must 
also alert the conning officer of the ship con- 
tinuing alongside to be prepared for a pos- 
sible change in the amount of rudder angle 
carried, when a STREAM rig to the ship on 
the other side is tensioned or detensioned. 

A greater amount of rudder usually is 
required when ships ride closer together than 
80 feet (24.3 m). As a result of such increased 
rudder, speed is reduced. This complicates the 
problem of maintaining station. Should a steer- 
ing casualty occur at such a time, the possibility 
of being “drawn in” by the combination of 
screw suctions, the pull of tensioned lines, and 
excessive use of rudder will increase the prob- 
ability of collision. 

When loss of steering control is 
reported or sounded, the command- 
ing officer and conning officer 
should determine as quickly as pos- 
sible the position of the rudder and 
direction the ship is heading in rela- 
tion to the replenishment course, 
before automatically giving a rud- 
der command. 

2.2.8 Coordination Between Shlps. It is im- 
perative that communications and liaison be 
maintained between respective conning officers. 
Bridge-to-bridge phones are essential for this 
purpose. If the control ship changes course or 
speed or encounters difficulty in steering, the 
approach ship must be notified immediately. 
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The conning officer of the approach ship 
must corm from a position where he can ob- 
serve his own ship’s heading, the rudder angle 
indicator if installed, and the relative motion of 
the two ships. Only experienced helmsmen and 
throttlemen should be used. Orders should be 
given to the helmsmen by actual course, in 
degrees or in half degrees. This should enable 
the conning officer to maintain proper distance 
between ships and adjust his relative fore-and- 
aft position without resorting to radical changes 
in course or speed. 

A large combatant coming alongside a sup- 
ply ship may cause the speed of the supply ship 
to be reduced by as much as 1 knot. The supply 
ship must make compensatory speed changes to 
prevent disruption of the formation. Such speed 
changes must be coordinated with ships 
alongside. 

2.2.10 Departure Procedures 

1. The approach ship hoists Prep at the dip, 
15 minutes before disengaging (Figure 2-2). 

2. The approach ship hoists Prep close up, 
when disengaging at the last transfer station. 

3. The approach ship increases her speed 
moderately (3 to 5 knots), and clears ahead 
and away, 

4. The approach ship directs a course out- 
board in small steps of 20 to 40. 

To preclude fouling of the screws, 
ships shall ensure that all wires are 
clear of the water before altering 
course. 

5. The approach ship hauls down Prep, 
when all lines are clear. 

Radical changes in speed and course must be 
avoided. Propeller wash from the approach 
ship’s departure can adversely affect the con- 
trol ship’s steering, and may cause a dangerous 
situation to develop, if another ship is alongside 
the control ship on her other side. 

When a large ship departs station, the con- 
ning officer of the control ship should be 
prepared for an increase in speed of his own 
ship, as it is freed from the dragging influence 
of the approach ship. 

2.2.11 Emergency Breakaway. During un- 
derway replenishment, an emergency may arise 
that requires an emergency breakaway. An 
emergency breakaway is basically an ac- 
celerated standard breakaway using an orderly 
and prearranged procedure. The objective is to 
disengage quickly without damaging the rigs or 
endangering personnel. 

2.2.11.1 ttalning. The basis for proper 
preparation is the assignment of specific duties 
to personnel at each UNREP station. 
Emergency breakaway duty assignments and 
procedures should be outlined in a separate sec- 
tion of the ship’s underway replenishment bill. 
Personnel involved in replenishment must be 
thoroughly briefed on the entire evolution prior 
to each UNREP. Periodic “walk-through” drills 
should be conducted to ensure a satisfactory 
level of understanding. These basic points must 
be covered: 

1. Emergency breakaway procedures con- 
tained herein. 

2. Review of ship’s UNREP bill, emergency 
breakaway procedures, and specific respon- 
sibilities associated with personnel duty as- 
signments. The responsibilities of the conning 
officer, helmsman, ship control safety of- 
ficer, after steering safety officer, and rig 
captain should be included in the ship’s 
UNREP bill and rehearsed prior to each 
evolution. 
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3. All associated internal and external 
communications, including visual signals. 

4. The use of velocity, pore type, wire rope 
cutters (see paragraph 2.2.11.3). PersonneI 
assigned to use these cutters shall be trained 
and certified ’ 
OPNAVINST 8023.T 

accordance with 

5. The use of equipment to reduce the ex- 
tent of damage, retrieve the rigs, and effect 
prompt repairs. Special equipment (such 8s 
Klein grips, wire clips, and chain stoppers) 
should be included. 

6. The organization for making repairs. 

7. The location of spare gear that may be 
required to return an inoperable station to 
full operation as soon as possible. 

8. Winch watchers may be stationed at 
winches used during replenishment. Each 
winch watcher sha11 remain alert to detect 
malfunctions in the winch assigned him ana 
report immediately any malfunction to the 
rig captain. For winch malfunctions to 
watch for, see Appendix I. 

2.2.11.2 Securing Wires to Winch Drums. On 
ships using wire rope rigs for underway 
replenishment, each wire rope end shall be 
secured to the winch drum by only one wire 
rope clip or speciahy designed clamp that will 
allow the bitter end of the wire to slip free of 
the drum during an emergency breakaway. 

2.2.11.3 Velocity, Pole Type, Wire Rope 
Cutters. The explosive-charged, velocity pole 
type, wire rope cutters 8re used to cut nonten- 
sioned wires and lines during an emergency 
breakaway if there is danger to ship’s personnel 
or the ship’s structure. These cutters shall not 
be used for any other purpose and shall never 
be used to cut l u tensioned wire. (See Figure 
2-S.) 

Explosive-charged, velocity, pole- type, 
wire rope cutters 8re required at transfer 

stations as follows: two cutters at each 
missile/cargo STREAM station on an UNREP 
ship and at each double-burton station; one cut- 
ter at each nontensioned solid cargo station on 
an UNREP ship and at each burton station on 
other burton-capable ships (CV, LHA, LPH, 
and so forth). 

2.2.11.4 Exchange ot Information Between 
Ships. After station-to-station communica- 
tions have been established, the safety officer 
at each transfer station on the delivery ship 
should contact the corresponding safety officer 
on the receiving ship and review - in detail - 
the procedures for an emergency breakaway. 
The delivery ship shall send over with the first 
lines at each station written instructions for 
breakaway applicable to the rig being used. As 
soon as bridge-to-bridge communication is es- 
tablished, commanding officers should review 
- in detail - all actions to be taken in the 
event of 8n emergency breakaway. 

2.2.11.5 Preparation of Lines. Since 8n emer- 
gency may occur at any time during the 
replenishment operation, preparations must be 
made upon receipt of the first line. 

1. All lines, as they 8re brought aboard, shal1 
be faked clear for running in the direction of 
tend and maintained faked down (if possible) 
during the replenishment. Messengers 8re to 
be returned in accordance with the 
procedures for the applicable rigs. 

2. Housefall rig and messenger lines, riding 
lines, and easing-out lines shah be belayed to 
cleats (similar to the cleats shown in Figure 
3-16) that 8re clear of stores and other inter- 
ference and made ready for instant slacking. 

3. As soon as the end fitting on the span- 
wire or highline is secured to the attachment 
point on the receiving ship, an easing-out 
line is to be rigged through the shackle at- 
tached to the pelican hook. One end is to be 
belayed to a cleat so that the line is ready 
for easing-out. The easing-out line shall be 
120 to 219thread manila and of suitable 
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WIRE ROPE POLE CUTTER 

Figure 2-S. Cutting a Nontensioned Wire Rope 

length to ease the wire clear of the ship’s 1. When either ship experiences an engineer- 
side. Easing-out lines are required for all ing casualty that affects her ability to main- 
RAS and FAS highlines and spanwires. tain the replenishment course or speed 

2.2.11.6 Conditions Warranting Emsrgency 
Breakaway. Examples of conditions which 
warrant ordering an emergency breakaway are 
listed below. 

2. When an enemy contact is reported that 
presents immediate danger to the force 
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3. When a carrier must break off for an 
emergency launch or recovery of aircraft 

4, When ships separate to the point at 
which hoses appear in danger of parting, 
when the separation distance causes wires to 
approach the last layer on the winch drums, 
or when a casualty or equipment failure 
may result in a tightline condition 

5. When a rig parts and there is a possibility 
of the screw becoming fouled 

6, When a man is lost overboard and a 
lifeguard ship or helicopter is not on station. 

2.2.11.7 Ordering Emergency Breakaway. 
The order for an emergency breakaway may be 
given by the commanding officer of either the 

l receiving ship or the delivery ship. Once in- 
itiated, the delivery ship will assume control 
and initiate proper hand signals with ap- 
propriate parallel information on the sound- 
powered phones to the receiving ship. 
Paramount in execution of an emergency 
breakaway is the allowance of sufficient time 
for the ships to disconnect the rigs in an orderly 
manner. 

Sound-powered phones and hand signals 
should be the primary means of communication 
for ordering an emergency breakaway, because 
of the minimal amount of noise generated; 
however, 1 MC, bull horns, and voice radio cir- 
cuits should be used, if necessary, to ensure 
rapid ship- to-ship communications. 

The danger signal (at least five short blasts) 
shall be sounded by the ship initiating the 
emergency breakaway to alert all ships in the 
vicinity. In sounding five short blasts on the 
whistle to alert ships in the vicinity of 
emergency breakaway, due regard should be 
taken of (1) the tactical situation, (2) the effect 
of increased noise levels on conning officer- 
to-helmsman communication, and (3) the 
disruption to intership and intraship 
sound-powered phone communications caused 
by whistle signals. Radio or even visual means 

may be preferred to whistle signals to notify 
ships in company. Authorization and/or 
coordination for non-use of whistle signals shall 
be affirmed between ships involved in the 
underway replenishment and the OTC, prior to 
commencement of the underway replenish- 
ment. 

The OTC and other ships in the formation 
shall be informed immediately of the 
emergency via voice radio if security permits. 
Amplifying details must be relayed as soon as 
possible thereafter. 

2.2.11.8 Emergency Breakaway Proce- 
dures. When a condition warranting an 
emergency breakaway is recognized, take the 
following actions: 

1. Notify the following intraship stations of 
conditions or situations which require 
execution of an emergency breakaway: 

(a) Bridge (initiate the danger signal by 
radio or visual means, if prearranged, or 
by sounding five short blasts on the ship’s 
whistle) 

(b) Cargo control center 

(c) Fuel control center 

(d) Fueling stations 

(e) Cargo stations. 

2. Pass the word between ships in 
accordance with paragraph 2.2.11.7: 

(a) Bridge to bridge for all ships alongside 

(b) Station to station 

(c) Bridge to OTC and other ships in 
formation (security permitting). 

3. Stop all transfers. 
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4. Retrieve rigs in accordance with the 
procedures in Chapters 3, 4, 5, and 7. 

Never trip a spanwire or highline 
under tension. 

5. - Station- to-station and bridge-to- bridge 
sound-powered phones should remain 
connected until the rigs are disconnected and 
clear of the receiving ship’s side. The 
delivery ship should retrieve the 
station-to-station phone line, up to the 
jackbox on the receiving ship, and tend the 
phone line until the rig is disconnected. 

6. When all lines have been released by the 
receiving ship, both ships maneuver as 
appropriate to get clear. 

2.2.11.8 special Precautions. In the event 
that a general ship’s power loss or a local power 
loss at a transfer station causes an emergency 
breakaway, control winches and slack off (pay 
out) wires using the hydraulic brake on the 
winch. The wire can be readily controlled with 
this brake until power is restored or the wire is 
payed out over the side. Exercise extreme care 
when trailing wires in the water. A turn away 
from the wire may draw it under the hull of 
the ship and into the screw. 

2.2.11.10 Recommended Emergency Ma- 
neuvering. When there is a steering casualty or 
loss of propulsion, use all means available 
(sound-powered phones, voice radio, 1 MC, or 
hand-held megaphones) to communicate own 
ship’s intentions or limitations to the unit 
alongside. The flow of information must be 
continuous unti1 the danger has passed. 

If the gyrocompass fails, steering by 
magnetic compass is frequently not the best 
alternative. Changes and deviations in readings 
from the magnetic compass, because of the 
ship(s) alongside and their relative movements, 
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and the low sensitivity of the magnetic compass 
to small changes in heading, suggest that thert 
are times (such as during emergency 
breakaway) when positive control can only be 
obtained by rudder orders. 

Emergency maneuvering is essential if 
either the delivery or receiving ship experiences 
a casualty that affects her speed or steering. 
Recommended maneuvering procedures arc 
listed below. 

1. If the receiving ship experiences a 
casualty affecting her speed, the delivery 
ship should attempt to match her speed until 
breakaway has been completed, then clear 
ahead at good speed. This procedure will 
keep the replenishment gear near the surface 
of the water and reduce the possibility of 
fouling own ship’s screws. 

2. If the delivery ship experiendts a casualty 
affecting her speed, she should request the 
receiving ship to slow down to allow more 
time for disconnecting the rigs. 

3. If either ship experiences a casualty 
affecting her steering, both ships should take 
action to minimize relative speed in order to 
reduce the damage that may be caused by 
raking. 

4. If the delivery ship has a ship alongside to 
port and starboard and either one veers out, 
the delivery ship should maintain course and 
speed. Rigs will thus tend to remain near the 
surface as they are retrieved. 

2.2.11.11 Practicing Emergency Breaka- 
ways. Upon the completion of normal 
UNREPs, all ships should simulate an 
emergency breakaway (when the situation 
permits) to train the crews in the procedures to 
be followed. 

2.2.12 Collision Procedures. During an 
alongside replenishment, the conning officers of 
both ships must be alert for the possibility of a 
collision. If a coGsion occurs, damage will vary 
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directly with the degree of relative motion 
between the ships at-the moment of impact. 
Therefore, if a collision appears to be 
inevitable, conning officers shall take every 
possible action to reduce relative motion in both 
the lateral and the fore-and-aft directions. 
Should a collision occur: 

1. Institute damage control measures 
immediately. Maintain watertight integrity 
and protect explosives and inflammable 
material from fire. 

2. Effect separation with great care to keep 
damage to a minimum. Good bridge-to- 
bridge communications at this time are 
essential. 

2.3 STANDARD REPlENISHMENT 
EQUIPMENT 

Equipment items in this section are common 
to all methods of ship-to-ship transfer. 

2.3.1 Wire Rope. Wire rope used in FAS and 
RAS rigs shall be Type I, general purpose, class 
3, construction 6, 6 by 37 (6 by 29 is within the 
classification of 6 by 37 and is acceptable), 
independent wire rope core (IWRC), improved 
plow steel, preformed, reguk :a right-hand lay, ; accordance 
ER- w-410. 

with Federal - Specification 

2.3.2 Fiber Rope. Fiber rope used in FAS and 
RAS rigs shall be in accordance with the 
following specifications: 

1. Manila rope - Type M, Federal 
Specification T-R-605 

2. Nylon rope - Three--strand, Specification 
MIL-R-17343 

3. Nylon rope 
Specification MIL-R- 24050 

Double- braided, 

4. Spun polyester - Double- braided, 
Specification MIL- R- 24536 

5. Spun polyester - Plaited, Specification 
MlL-R-24537. 

~3.3 Shackles. Shackles used in FAS and 
RAS rigs are anchor shackles, Type I, Class 2 
and 3; and chain shackles, Type II, Class 2 and 3 
(see Figure 2-6). All shackles used in rigs shall 
be Grade A (regular strength), in accordance 
with Specification MIL-S-24214. Class 2 
shackles have a screw pin that passes through 
one eye and screws into the other eye. Class 3 
shackles have a bolt that passes through both 
eyes and a nut that is threaded onto the bolt. A 
cotter pin is used to prevent the nut from 
backing off. Class 3 shackles are called safety 
shackles. Grade A (regular strength) shackles 
can be distinguished from Grade B (high 
strength) shackles by the lack of the raised 
letters HS on the head. 

2.3.4 Line-Throwing Devices. Line-throw- 
ing guns and bolos are used to pass nylon shot 
lines between ships. Shot lines are sent across by 
the delivery ship to all receiving ships, except 
CVs, LPHs, LHAs, and other ships with 
aircraft on deck. Care should be used to ensure 
that the shot line does not hit any ship on the 
other side of the ship to which the line is 
passed. 

2.3.4.1 Bole. The bolo is hand heaved. It can 
be used for passing the shot line in daylight and 
should be used when practicable. The bolo is 
attached to the end of the nylon shot line. It 
consists of 10 oz (283 g) of lead with rounded 
corners and is well padded - encased in rubber 
or leather. A 2 inch (50.8 mm) wooden toggle 
is secured to the line about 4 to 5 feet (1.2 to 1.5 
m) from the weight. To use the bolo, a man 
grasps the toggle, twirls *the weight about his 
head several times to gain momentum, and 
then lets go of the toggle. Two bolos are 
required at each station. A line-throwing gun 
shall be readily available for use, if needed. 

2.3.4.2 Line-Throwing Gun and Projectile. 
The Mk 87 Mod 1 line-throwing rifle adapter 
kit, SW 3500Al-MMO-010, is used on the M14, 
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SHACKLE SIZE 
IS DETERMINED 
8Y MEASURING 

TYPE I, CLASS 2 
SCREW-PIN ANCHOR SHACKLE 

ACROSS THIS 
POINT 

WPE 1, CLASS 3 
SAFETY ANCHOR SHACKlE’ 

TYPE II, CLASS 2 TYPE II, cLAS$3 
SCREW-PIN CHAIN SHACKLE SAFETY CflAIN SHACKLE 

Screw-pin shackles are used in applications where it is or might be necessary to break down the shackle quickly. 
Safety anchor shackles are used in areas where there will be little chance that the rig must be taken apart quickly, 
such as stress wires, tdleys, and saddles. The safety shackle is also used for places where there is a possibility that a 
screw-pin type shackle might work loose. A screw-pin shackle may be used when a safety shackle is not available but 
then the screw-pin must be seized. 

Figure 2-6. Anchor and Chain Shackles 
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M16, and Al rifles to propel a rubber projectile. 
The shot line is attached to the projectile. One 
gun and at least two projectiles are required at 
each station. An additional gun and projectile 
should be available for each engaged side. Only 
the approved illuminated projectile shall be 
used at night. 

2.3.4.3 Shot tine Bag. The shot line bag is 
used to return the shot line (see Figure 2-7). It 
consists of an 8 inch (20.3 cm) by 10 inch (25.4 
cm) canvas bag, sewn to 18 inches (45.7 cm) of 
g-thread, which has a halyard snap on one end 
and a halyard ring on the other end, The shot 
line bag shall be secured between the nylon shot 
line and the messenger, before the shot line is 
passed. 

2.3.4.4 Pasting tha Shot Line 

1. Line-throwing gunners and bole heavers 
must be thoroughly trained. They shall wear 
red safety helmets. 

2. When ready to send lines across, pass the 
word on both ships over the topside 
loudspeakers WC) and/or electric 
megaphones as follows: 

FIRING SHIP. “On the (name of ship), 
stand by for shot line(s). All hands topside 
take cover.” 

RECEIVING SHIP. “On the (name of 
ship), stand by for shot line(s). 
(Port/starboard side forward, aft, mid- 
ships, all stations.) All hands topside take 
cover.” 

3. The safety officer in charge of each 
replenishment station on the firing ship shall 
sound a one-blast signal on a mouth whistle, 
He may, if an electric megaphone is avail- 
able, pass the word, “Standby.” 

4. The safety officer in charge of the 
receiving station on the other ship shall reply 

with a two-blast signal on a mouth whistle. 
He mayI if an electric megaphone is 
available, pass the word, “Ready,” when 
ready to receive the shot line. 

Sound the above two signals each 
time the shot line is to be fired. 

5. On receipt of the ready signal, the safety 
officer in charge on the firing ship shall give 
the order to fire. The gun will not be fired 
except by his order. 

6. Only personnel designated by the rig cap- 
tain at the receiving station shall leave cover 
to retrieve the shot line. Other personnel 
shall remain under cover until all shot lines 
are on board and the word is passed that the 
shot lines are secure. 

7. The shot line shall not be cut by the 
receiving ship, except in an emergency, and 
shall be returned intact at the earliest pos- 
sible time. 

2.3.5 Messenger. The messenger is the main 
line used to assist in hauling any basic rig across 
between the ships (see Figure 2-8). The prefer- 
red location for handling the messenger and 
other lines is forward of the rig. If space is 
limited forward, aft of the rig is acceptable on 
a station-to-station basis. Other lines, such as 
the station-to-station phone line and the lead 
line messenger for the bridge-to-bridge phone/ 
distance line, are attached to the messenger at a 
minimum distance of 200 feet (60.9 m) from 
the smaller end. The spanwire or highline is 
stopped to the messenger at a minimum dis- 
tance of 350 feet (106.5 m) from the larger end. 
A 3 inch (76.2 mm) soft eye splice forms the 
bitter end of the messenger. 
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METHOD OF SENDING SHOTLINE BAG TO RECElVlNG SHIP 
SHOT LINE TO 

SEWN TOGETHER 

RECEWING SHIP 

OF 9 THREAD 

HALYARD RING 

DELIVERY SHIP’S 

CANVAS BAG 

X 25.4 cm) i’ 
I 

. . 

#4 GROMMET 

’ METHOD OF RETURNING SHOTLINE BAG TO DELIVERY SHlP 

I HOSE M&SENGER nuulYu I unw 
INHAUL, 
PHONE/DISTANCE 
LINE, OR THE FIRST 

r--T--i-- 
LINE RETURNED TO 
DELJVERY SHIP 

ILLUMINATED 
PROJECTILE AND 
SHOT LINE IN BAG 

Figure 2-7. hot Line Bag 

. 
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If chafing is observed between the 
shackle and the soft eye splice, 
remove the eye splice and resplice 
the end of the messenger. 

2. A jack or jackbox at each end - labeled 
“B/B phone” 

2.3.5.1 Basic FAWRAS Messenger. The 
basic FAS/RAS messenger (see Figure 2-9) is 
8OU feet (243.8 m) of continuous graduated 
manila, plaited polyester, or three-strand nylon 
with tapered splice(s), as follows: 

3. A 6 foot (1.8 m) long tail line at both ends 
of 3/4 inch (19.0 mm) nylon or 210thread 

1. Nylon/polyester: 200 feet (60.9 m) of 
l-112 inch (38.1 mm) line and 600 feet (182.8 
m) of 3 inch (76.2 mm) line 

4, A ring, attached at the 350 foot (106.6 m) 
end, for rapid connect-up of the lead line 
messenger when the receiving station is un- 
able to supply the B/B phone/distance line, 
or when it is necessary to replace the receiv- 
ing statio.n’s B/B phone/distance line. 

2. Manila: 100 feet (30.4 m) of 120thread, 
100 feet (30.4 m) of &thread, 100 feet (30.4) 
of 2-l/4 inch (57.1 mm) line, and 500 feet 
(152.4 m) of 3 inch (76.2 mm) line. 

The distance line messenger is made up as 
follows: 

2.352 STAR Messenger. The STAR mes- 
senger is made up as shown in Figure 2-10. It is 
800 feet (243.8 m) of graduated plaittd polyest- 
er or three-strand nylon with tapered splices as 
follows: 

1. A 200 foot (60.9 m) length of 3/4 inch 
(19.0 mm) nylon or &thread, spliced to the 
zero end of the B/B phone portion of the 
line 

2. A ring, attached at the bitter end, for 
rapid connect-up of the lead line messenger 
for passing the B/B phone/distance line 

200 feet (60.9 m) of 1-l/2 inch (38.1 mm) 
line, 534 feet (162.8 m) of 3 inch (76.2 mm) 
line, 6 feet (1.8 m) of 2-l/4 inch (57.1 mm) 
line, a pair of brummel hooks, and 60 feet 
(18.2 m) of 2-i/4 inch (57.1 mm) line. 

3. A 5 inch (12.7 cm) by 6 inch (15.2 cm) tag 
at the bitter end - labeled, “Bri/Bri phone 
hne.” 

2.3.6 Bridge-to-Bridge (B/B) Phon;/ 
Distanm Line. The bridge-to- bridge 
phone/distance line provides both a sound- 
powered phone circuit and a distance-between- 
ships visual indicating system, This line ‘is 
required on all ships. (See Figure 2-11,) 

The lead line messenger is made up as 
follows: 

I. A 200 foot (60.9 m) length of 3/4 inch 
(19.0 mm) nylon or 6-thread, with steel snap 
hooks at each end 

2.3.6.1 Rigging the Line 

The bridge- to-bridge (B/B) phone portion 
of the line is made up as follows: 

1. A minimum of 350 feet (106.6 m) of l-1/2 
inch (38.1 mm) circumference, three-strand, 
lightweight, polypropylene line - each 

2. A 5 inch (12.7 cm) by 6 inch (15.2 cm) tag 
at the outboard (other ship) end - labeled, 
“Attach zero end B/B phone/distance line.” 

2.3.8.2 Distance Matk8rS. Distance markers 
on the B/B phone/distance line art arranged as 
shown in Figure 2-12. They are made up as 
f 0Hows: 
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NOTE: PLAITEO POLYESTER PREFERRED DUE TO ITS RESISTANCE TO TWISTING 

12.THREAD BECKETS FOR ATTACHING 
STAtSTA PHONE LINE. MESSENGER f2-THREAD BECKETS FOR 
REIWEVING LINE, AND SO FORTH ATTACHING SPANWIRE/HIGHLINE 

.l mml PLAITED 
POLYESTER OR THREE 

SCREW-PIN ANCHOR SHACKLE 
Cv MESSENGER EXTENSION IOPTIONAL~ 518” (15.8 mm) - FAS 
m FT (509 ml l-112 INCH (38.1 mm) PLAITED POLYESTER OR THREESTRANO NYLON 7/8” (22.2 mml - RAS 

NONE - DOUBLE PROBE 

6” x 6” 112.7 x 16.2 an1 TAG - LABEL “MESSENGER EXTENSLON” 

HOOK HOOK 

Figure 2-9. Basic Messenger (FAS/RAS) 

1 NOTE: PLAITED POLYESTER PREFERRED DUE TO ITS RESISTANCE TO TWISTING 

300 FT (91.4 ml 

SCREW-PIN ANCHOR SHACKLE 
5A” (15.8 mm1 - FAS 
7/B” (22.2 mm1 - RAS 
NONE - DOUBLE PROBE 

SAME AS 8ASIC MESSENGER 
(LESS 3” (76.2 mm) SOFT EYE) 

(57.1 mm) PLAITED 
ER OR THREE-STRAND 

SW FT (243.8 m) A 

Figure 2-10. STAR Messenger 
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LEAD LINE MESSENGER 200 FEET I60.9 ml &THREAD OR 314 INCH (19.0 mm) NYLON 

SNAP SNAP 
HOOK 2 FT t.6 ml HtiK 

200 FEET 160.8 ml &THREAD OR 
314 lNCH 09.0 mm) NYLON 

RING (19.0 mm) NYLON TAtL LINE 

21.THREAD OR 
3H INCH (IS.0 mm 

Note: 1. 
2. 

Figures in parentheses are in meters. 

Sew, lash, or stop off amvas rnnrkers so that thsy 

do nat slide slang the line. 

Figure 2-11. Bridge-to-Bridge (B/B) Phone/Distance Line 

1. In daylight: Colored-cloth, nylon-coated, 
fabric or painted-canvas markers, each 8 in- 
ches (20.3 cm) by 10 inches (25.4 cm), and 
spaced at 20 foot (6.0 m) intervals from 0 to 
300 feet (Cl to 91.4 m). The distance is shown 
in numerals S inches (12.7 cm) high. Markers 
must be sewn, lashed, or otherwise stopped 
off in such manner that they will not slide 
along the line. Provide grommets as ap- 
propriate for lashing chemical lights at night 
to provide an unobstructed view during 
flapping and twisting of the distance line. 

2. At night: Chemical lights as indicated: use 
two blue chemical lights, one on each side of 
the marker, at the 60, 100, 140, and 180 foot 
(18.2, 30.4, 42.6, and 64.8 m) markers. Use 
one red chemical light on the approach-ship 

side of the other markers. (One-cell, pin on 
type, red flashlights may be used in lieu of 
red chemical lights.) 

2.3.6.3 Passing the Line. Pass the B/B 
phone/distance line from the approach ship to 
the control ship using the lead line messenger 
(Figure 2-13): 

1. The control ship attaches the lead line 
messenger for the B/B phone/distance line 
to the main messenger of the rig nearest the 
B/B phone/distance line’s tending point. If a 
delay develops, or if the rig being sent over 
is remote from the tending point, the control 
ship (approach ship if a CV, LHA, or LPH) 
sends over an individual shot line for the 
B/B phone/distance line. The lead line 
messenger is equipped with a snap hook and 



0 
z 
G) 
z 
P 
r 

I a. DAY 

NOTE: FIGURES IN PARENTHESES ARE IN METERS. 

(18.2,30.4,42.6, and 64.8 ml MARKERS. USE ONE RED LIGHT AT ALL t 
OTHER MARKERS. 

NOTE: PIN-ON, ONE-CELL, RED FLASHLIGHTS MAY BE USED fN LIEU 
OF RED CHEMICAL LIGHTS, EXCEPT BLUE L.lGHTS SHALL BE USED 
AT THE 60, 100, 140, AND 180 FOOT (18.2, 30.4, 42.6, AND 54.8 m) 
MARKERS. 

TYPtCAL INSTALLATION AT 60,100, 
140, AND 180 FOOT (18.2,30.4,42.6, 
AND 64.8 m) MARKERS 
BLUE CHEMICAL LIGHTS 

TYPICAL SINGLE LIGHT INSTALLATION 
ON APPROACH-SHIP SIDE OF MARKER 
RED CHEMICAL LIGHT 

. 

!2 
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AFTER ONE TURN AROUND 
m-*-r t, ,bC 
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STOPPED , 
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Spanwire end fitting should be 
assisted over the bulwark to 
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I -STAR 

i 



NWP 14 (Rev. C) 

has a tag marked, “Attach zero end B/B 
phone/ distance line.” 

2. The approach ship unhooks the lead lint 
messenger and snaps it on to the zero end of 
the B/B phone/distance line. If an individual 
shot line is used, the approach ship attaches 
the zero end of the B/B phone/distance line 
to the shot line. It then signals the control 
ship, “Heave around.” 

3. The control ship hauls in the B/B phone/ 
distance line grid secures the zero end to the 
outermost rail. 

4. The control ship unsnaps the lead line 
messenger from the B/B phone/distance line 
and fakes the lead line messenger down, 
clear for running. 

5. When the approach ship has a comple- 
ment of SO men or less: the control ship pass- 
es ‘the zero end of the B/B phone/distance 
line to the approach ship instead of the lead 
line messenger. The approach ship secures 
the zero end to the outermost rail and the 
delivery ships sends and tends all phone lines. 

6. When the approach ship has the messen- 
ger/highline aboard, the control ship should 
- prior to hookup -separate the mcsseng- 
crs and the highline. 

7. Maintain a light strain on the B/B 
phone/distance line while passing the mcs- 
scngcr, to prevent the B/B phone/distance 
line from twisting around the messcngtr. 

8. stnd an individual shot line for the B/B 
phone/distance line, in the case of a CV, 
LHA, or LPH. 

2.3.6.4 Tendlng tha Lln# 

1. The B/B phone/distance line is kept taut, 
at right angles to the ship’s centerline, in 
view of the conning officer. 

2. During night replenishment, the B/B 
phone/distance line tender shall keep the 
conning officer informed of the distance. ’ 

3. When the line is tended some distance 
from the bridge, there should be a sound- 
powered phone link between the line- 
tending station and the conning officer. 

2.3.7 Strtlon-to-Statlon (Sta/Sta) Phone 
Line. The station-to-station phone line 
provides sound-powered phone communication 
between each delivery and receiving station. 
The line is required for each rig in use and is 
normally provided by the delivery station. The 
station-to-station (Sta/Sta) phone line is made 
up as follows: 

1. A minimum of 350 feet (106.6 m) of 1-l/2 
inch (38.1 mm) circumference, three-strand, 
lightweight, polypropylene line - each 
strand of line has one wire interwoven 
therein. 

2. A jack or jackbox at each end - labeled 
“Sta/Sta phone” 

3. A 6 foot (1.8 m) long tail line of 6-thread 
or 3/4 inch (19.0 mm) nylon at the inboard 
(own ship) end, for use in securing at the rail 

4. A 200 foot (60.9 m) length of 6-thread 
or 3/4 inch (19.0 mm) nylon, spliced to the 
outboard (other ship) end, for use as a 
messenger 

5. A snap hook, attached to the outboard 
end of the messenger portion, for rapid 
connect-up to the rig messenger for passing 

6. Each station-to-station phone line shall 
be tested prior to sending it to the receiving 
station. 

2.3.8 - Fenders. Fenders provide little or no 
protection for ships engaged in underway 
replenishment. They are not required for un- 
derway replenishment. 
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2.3.0 UNREP Working and Repair Tools. All 
necessary tools, spare parts, and spare com- 
ponents necessary to effect repairs to transfer 
stations must be maintained in readiness to 
meet major or minor repair requirements. 
While the individual ship’s configuration will 
dictate stowage of spare components, a com- 
plete set of working tools and repair equipment 
must be maintained in a location that can be 
readily accessed by transfer station personnel. 
Tools and equipment should be inventoried and 
checked for proper operation prior to each 
replenishment. Each transfer station should 
maintain, as a part of station equipment, a list- 
ing of all items (tools, spares, and so forth) 
which may be required to repair the station, 
together with the stowage location of such 
items. 

As a minimum, provide the working and 
repair tools listed in Figure 2-14 at each trans- 
fer station (as applicable) and stow them in 
lockers and/or tool boxes at the station. They 
are an integral part of the transfer station’s 
equipment and shall not be used for any other 
purpose. 

2.3.10 F&can Hooks. Certain FAS and RAS 
rigs use one of three types of pelican hook to 
connect the spanwire or highline at the receiv- 
ing station. 

1. The 1 inch (25.4 mm), fueling-at-sea, 
lightweight, pelican hook is used on the out- 
board end of the fueling spanwire when 
using either the combined quick-release cou- 
pling and valve (Robb coupling) or the 
breakable-spool, quick-release (NATO) cou- 
pling. It is not to be used with the probe 
fueling system. 

2. The l-3/8 inch (34.9 mm) standard 
pelican hook is used to secure the highline to 
the long link on the receiving station’s fixed 
padeye, sliding padeye, or pendant. It must 
be used with the STREAM with STAR rig. 

3. The l-3/8 inch (34.9 mm) STREAM 
pelican hook is used to secure the highline to 
the long link on the receiving station’s fixed 
padeye, sliding padeye, or pendant. It must 
be used with the STREAM with traveling 
SURF rig. It must not be used with the 
STREAM with STAR rig. 

For details on pelican hooks, cotter pins to 
use, and the correct procedure for spreading 
cotter pins, see Figure 2-21. 

2.4 COMMUNlCATiONS 

Communication quipment required for 
replenishment includes sound-powered phones, 
flags, paddles, wands, radios, signal searchlights, 
and electric megaphones. 

2.4.1 Sound-Powamd Phones are the 
primary means of passing information. 

1. Phone lines must be provided and manned 
between conning stations, between transfer 
stations, and between the bridge and trans- 
fer stations. 

2. Station-to-station phone lines go across 
at each transfer station, attached to the rig 
messengers. Each line must be properly tag- 
ged for idcntif ication. 

3. Phone leads must be ready for establish- 
ing communications as soon as jackboxes are 
received, 

4. All phone lines must be hand tended. 

( WARNMG 1 

To avoid injury, phone talkers on 
intership phone lines shall not fasten 
the neck straps. 

5. When sound-powered phone communi- 
cations cannot be established, even though 
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ITEM 

ALLEN WRENCHES (for end fittings and hose 
split clamps) 

KEY 

B 

T 

QUANTITY 

2 each size 

1. -- AXE I 8 1 

I CHAIN STOPPER I B I 1 I 

I COlTER PINS, STEEL, 3/32 inch (2.3 mm) x B 
I 

12 
2 inches (50.8 mm) (for shackles) 

HAMMER, 2 to 5 tb (.Q to 2.2 kg) ~~~~~~ I B T-- 1 I 

HAMMER, SLEDGE, 10 or 12 lb (4.5 or 5.4 kg) I B I 1 I 

HOSE COUPLING TOOLS (Allen wrenches and 
screwdrivers of required sizes) I 

A 2 each size 

I MARLINESPIKE, 16 inch (406.4 mm) I B I 2 I 

I PLIERS, StDE-CUTTING, 8 inch (203.2 mm) I B I 1 I 

I PLIERS, SLIP-JOINT, appropriate size I B I 1 I 

I SCREWDRIVER (size to fit FAS hose split clamp) I B I 2 I 

I SEIZING WIRE I B I 6 feet (1.8 m) 1 

I SHACKLES, SAFETY, 5/8,3/4, and 7/8 inch 
I 

B 1 each size 
(15.8, 19.0, and 22.2 mm) 

SHACKLES, SCREW-PIN, 5/8,3/4, and 7/8 inch 
(15.8, 1 S.0, and 22.2 mm) 

WIRE ROPE CUTTER, HYDRAULIC, PORTABLE 

B 

A 

1 each size 

2 

r WRENCH, ADJUSTABLE, 10 inch (254.0 mm) 1 B I 1 I 

I ~ ~~~~ WRENCH, ADJUSTABLE, 12 inch (304.8 mm) I B I 1 I 

I WRENCH, ADJUSTABLE, 15 inch (381.0 mm) I B I 1 I 
KEY: A - PER SHIP WITH WIRE ROPE 

DELIVERY CAPABILITY 

8 - ALL DELIVERY AND 
RECEIVING STATIONS 

Figure 2-14. UNREP Working and Repair Tools 
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both stations are apparently manned, the 
person at the station sending the phone line 
shal1 initiate a “test signal” by positioning his 
arms over his head to form a “steeple.” Both 
statlons will then connect hand test sets to ’ 
their station’s terminals. If communications 
still cannot be established, the phone line 
will be replaced immediately. Personnel at 
the station returning the equipment to the 
originator will tend it by messenger line to 
prevent immersion between ships. 

6. Phone boxes must be kept dry by sealing 
them in plastic bags or similar material 
before passing. 

7. Whenever possible, the station-to-station 
sound-powered phone lines should be passed 
and tended forward of the rig. 

2.42 Eiectrk Megaphones may be used 
J;liing the approach until phone lines are con- 
nected, and as a standby means of communica- 
tion. Megaphones should be tested prior to 
each replenishment and be readily available 
during the evolution. 

2.4.3 Radios may be used prior to the ap- 
proach to exchange messages concerning 
repienishment capabilities. They should also be 
available during replenishment to pass vital in- 
formation in case of an emergency. 

PA.4 Flag and tight Signals discussed below 
are in addition to the lights and shapes required 
by the International Rules of the Road* See 
prragraph 2.4.5. . 

2.4.4.1 Signal Flag Holsts. Display signal flag 
hoists during replenishment as shown in Figure 
2-1s. 

2.4.4.2 Transfer Statlon Markers. Display 
transfer station markers (bunting, metal, or 
painted area markers for day, and red lights for 
night) to indicate the type of commodity that is 
to be transferred at the station. (See Figures 
2-16 and 2-X) 

SIGNAL MEANING 

CONTROL SWP 

At the dip: Am cteadv on cuutza and 
spaad-and am pr&rlng to recaivr 
you on aids indicated. 

ao# up: Am rwdy for yaw approrh. 
Romeo 

0 isptaysd on 
fon yardarm 
on ride rigged 

Hauled down: Mwn mwmgr is in 
hand. 

APPROACH SHW 

Dirpiayrd on 
fare v&arm 

At the dip: Am ready to corn8 hgsidr 
claw up: Am commencing approach. 
Hauled down: Wham mwngrf is In 

hand 
on si;k rigged 

RECEIWNG SHIP 

At the dip: Gtpact to dhengaga in 15 

PMP IllJrrutu. 
CM up: Repirnishing completed; am 

0 isplayed at dhsngaging at final station. 

the outboard Hauiad duwn: Ait lines cirrr, 
yardarm 

6OTH SHIPS 

INhrn krt melt: Fud Of alxpioriv~ m 
Wng tranforrmd. 

OEUVERY SHIP 
At tha dip: Hava temporarily rtoppad 

~PPiYhl. 
Urn up: Fud or rxpiorivw ua bing 

transferred. 
Haubd down: kikary Ir cornpitied. 

RECEIVING SHIP 
At the dip: Have tomporariiy stoppad 

ruaiving. 
Ciosa up: Fud or uxplodvea am bing 

tnnsfomd. 
hied down: Deiivary it compk~ad. 

Figure 2-E. Signal Flag Hoists 

.  
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INTERNATIONAL 

AMMUNITION 

FUEL OIL 

DlESEL OIL 

GREEN WITH WHITE 
VERTICAL STRIPES 

PERSONNEL ANN GREEN WITH WHITE 

FUEL OIL AND REOlYELLOW & 
BLUE TRIANGLES 

F76 AND F44 (JP-5) * RED/BLUE & YELLOW/ 
BLUE TRIANGLES 

GREEN WITH WHITE 
LETTER “B” CENTERED 

NW? 14 (Rev. C) 

Figure 2-16. Transfer Station Markers 
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2.4.4.3 Hand Signals. Use hand signals to 
parallel all orders passed over sound-powered 
phones. Hand signals will be given with 12 inch 
by 12 inch (30.4 cm by 30.4 cm) paddies or 12 
inch (30.4 cm) diameter paddles during the day 
or with colored wands on flashlights at night. 

1. Assign the transfer station’s signalman 
specifically to these duties. The requirement 
for a signalman to respond instantaneously 
to changing situations precludes his collateral 
assignment to any other duties (such as 
phone talker). Position the signalman in an 
area where he can readily see and be seen by 
the signalman with whom he is communicat- 
ing and by the person in charge at the sta- 
tion. Signalmen will wear green safety 
helmets. 

2. Print the signals shown in Appendix C on 
the backs of the signal paddles. 

3. Red and amber paddles will be of solid 
colors. Green paddles will contain a 1 inch 
(25.4 mm) wide, white, diagonal stripe, run- 
ning from the upper left corner to the bot- 
tom right corner. 

4. Use red and amber signals during rigging 
and unrigging operations and as operational 
signals during the actual transfer. Use green 
signals only during the beginning and end of 
pumping and transfer operations. 

5. To augment hand signals in daytime, 
messages may be written in large letters on 
placards or blackboards. 

2.4.4.3.1 General Procedures for Hand 
Signals 

1. Normally each ship signals the action it 
desires to be taken on the other ship. 

2. If the signaled ship is unable to comply 
with the signaled action, that ship will in- 
itiate the avast signal. The originating ship 
will match any avast signal, halting the 
operation. The ship initiating an avast signal 

must originate the next signal when it is 
ready to proceed. 

3. When two ships are replenishing from 
opposite sides of a service ship at night, care 
must be taken on each alongside ship not to 
confuse the signals of the other alongside 
ship for those of the replenishment ship. 

2.4.5 Task Shapes and Lights required by 
Rule 27 of COMDTINST M16672.2, 
Navigation Rules (International and Inland), 
shall be displayed in accordance with the 
criteria below. 

2.4.5.1 Day Shapes. Ships engaged in 
alongside replenishment shall display the 
required shapes during daylight hours from a 
vantage point that can be seen for a distance of 
at least 2 miles. Day shapes shall be displayed 
from 30 minutes prior to sunrise until 30 
minutes after sunset. Approach ships shall dis- 
play the shapes at a centerline halyard, or from 
the unengaged side, from the time that the 
replenishment approach has started (when 
Romeo is close up) until the approach ship has 
cleared the control ship and is able to maneuver 
in an unrestricted manner. The control ship 
shall display the shapes at a centerline halyard, 
or from the unengaged side when only one side 
is engaged, whenever an approach ship is 
makmg an approach, is alongside, or is clearing 
the control ship. These shapes shall not be dis- 
played, unless one or more of the above situa- 
tions exist. 

2.4.5.2 iask Lights. Ships engaged in 
alongside replenishment at night shall display 
the required task lights in accordance with the 
criteria set forth for day shapes in paragraph 
2.4.5.1. 

The display of task lights during the ap- 
preach and while alongside often tends to im- 
pair conning officers’ night vision to the point 
where safety is endangered. Therefore, if the 
tactical situation permits, it may be advisable 
for the replenishment ship to turn off her task 
lights during another ship’s approach, keep 
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them off while a carrier is alongside (using the 
carrier’s lights for the alongside group), or have 
replenishing ships turn off task lights during 
the approach and while alongside. All ships 
must be prepared, however, to turn on task 
lights (as required by the Rules of the Road) if 
the replenishment formation is approached by 
other shipping. 

passed between ships, with short 
identification titles as follows: 

(a) EIose rig messenger 

(b) Attach zero end B/B phone/distance 
line 

(c) Bri/Bri phone/distance line 
2.5 REPLENlSHMENT AT N1GHT 

(d) Sta/Sta phone 
Replenishment proceeds more slowly and 

cautiously at night. Operations that may be 
straightforward in daylight - approach, main- 
taining station, passing and tending rigs - be- 
come more difficult and complicated after dark, 

All ships must maintain a capability to 
replenish at night. To ensure proficiency, fleet, 
task group, and type commanders should 
schedule night replenishment exercises for their 
ships at frequent intervals. 

2.5.1 Preparations for Night Operations. 
Preparations for night operations on both the 
delivery and receiving ships include: 

1. Ensuring that required station marker 
light boxes are ready for operation 

2. Providing necessary signaling equipment, 
rig and working lights, and illuminated line- 
throwing projectiles for each transfer station 

3. Testing lights for proper operation 

4. Giving special attention to personnel 
safety factors; issuing whistles and chemical 
lights (or single-cell flashlights) to all per- 
sonnel requiring life jackets; checking opera- 
tion of lifebuoy float light 

5. Seeing that all attachment points and 
major rig fittings are painted white (to aid 
visibility under night lighting conditions) 

6, Using soft, unpainted, canvas tags (5 inch 
(12.7 cm) by 6 inch (15.2 cm)) on all lines 

(e) Hose messenger return 

(f) HighIine messenger 

(g) Burton messenger. 

The canvas tags shall be marked as indicated 
and sewn by hand to the messenger lines to 
allow for reeving through fairlead blocks. 

7. Testing switches for darkened-ship 
condition 

8. Testing Nancy gear. 

2.5.2 Night Lighting. Darkened-ship condition 
(no white lights showing) is the normal lighting 
condition for night replenishment. Ships should 
be darkened prior to commencing the approach. 

Under darkened-ship condition, certain 
lighting is needed for coming alongside, main- 
taining station, and handling the gear and 
stores in the hold and on deck. Typical ship’s 
lighting for night replenishment is illustrated in 
Figures 2-17 and 2-18 and described in the 
paragraphs below. 

If possible, avoid the blinding effect of 
bright white lights. Navigation lights may be 
dimmed by both ships from the time the ap- 
proach ship starts its approach until it is well 
clear. Dimmed navigation lights do not comply 
with the Rules of the Road. 
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TRUCK LIGHT (DIMMED) 
SHOWN ONLY DURING 
APPROACH OF RECEIVING 
SHIP 

Figure 2-17. Approach and Station-Keeping Lights 

Figure 2-18. Lighting for Night Replenishment . 
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2.5.3 Approach and Station-Kseplng 
Lights. Typical approach and station-keeping 
lights are shown in Figure 2-17, 

2.5.3.1 Hull Contour Lights. The control ship 
shows two blue 25watt lights during the ap- 
proach and while the receiving ship is alongside 
(see Figure 249). These lights are: 

1. Located at the fore and aft extremes of 
that portion of the side parallel with the 
keel 

2. Horizontally shaded to provide a 1350 arc 
of visibility from directly astern to 450 
forward of the beam 

LIGHTING SYMBOL NO. 164.3 

Figure 2-19. HulI Contour Lights 

2-35 

3. Vertically shaded to be visible outboard 
from 400 above to 400 below the horizontal. 

A third contour light shall be shown on con- 
trol ships over 600 feet (182.8 m) in length. This 
light will be located approximately midway be- 
tween the other two lights. 

253.2 Romeo Close Up. The control and 
approach ships indicate Romeo close up by 
using shielded directional signal lamps or 
Nancy. 

2.8.3.3 Wake Lights. The delivery ship must 
shade its wake lights so as to illuminate only 
the wake. 

2.5.3.4 B/B Phone/Distance tine Lights. 
These lights were described in paragraph 2.3.6.2 
and shown in Figure 2-12. 

2.S.3.5 Truck Light, The control ship shows a 
truck light (dimmed), only during the approach 
of the receiving ship, and secures it when 
Romeo is hauled down. 

2.6.4 Lights for Obstructions, Rig Fittings, 
Work Areas, and Attachment Points, 
Lighting measures prescribed herein are 
required to assist personnel in handling cargo 
and working rigs. White lights must never be 
used because of their blinding effect. 

2.5.4.1 Transfer Station Marker Light Box. 
At each transfer station on both the control 
and approach ships, a station marker light box, 
similar to that shown in Figure 2-20, shall be 
set up to indicate the commodity to be trans- 
ferred. The code for indicating commodities 
was shown in Figure 2-16. 

2.5.4.2 Obstruction Lights. Mark the deck 
edge and all obstructions at the receiving sta- 
tion with red-lens, one-cell, pin-on- type flash- 
lights or chemical lights. 

1. Mark with at least one red-lens flashlight 
or one chemical light: deck edge elevator 

. 
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I 16-m" ' l 

(39.6 cm) 

Box has nine holes, each fitted with a red lens. Hand- 
oper8ted individual shutters hinge upward. l lluminatqd 
by two 25watt shielded bulbs (one is stand-by). 
MN 623CKIMW-3046. 

Figure 2-20. Station Marker Light Box 
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corners; stanchion base sockets; davit sockets; 
torpedo and gun mounts, and similar 
obstructions. 

2. Mark with three red-lens flashlights or 
three chemical lights, 6 inches (IS.2 cm) apart 
in a vertical line: vertical stanchions, boom 
guys, preventer wires, elevator cables, and 
other vertical obstructions which form the 
limits of open area available for working at 
the receiving station. 

3. Mark with six red-lens flashlights or six 
chemical lights the deck edge or highest 
obstruction outboard at the receiving station: 

(a) Prepare a 6 inch (15.2 cm) wide by 12 
foot (3.6 m) long strip of white canvas, 
with grommets and securing lines for 
securing the canvas in a straight line. An 
alternate to the canvas strip is a 12 foot 
length (3.6 ml of 210thread manila or 
l-112 inch (38.1 mm) nylon line, 

(b) Affix six red-lens flashlights (mount- 
ed with the lens up) or six chemical lights 
to the canvas strip (or line) spaced at 24 
inch (60.9 cm) intervals, with the first 
and last lights attached 12 inches (30.4 cm) 
from the ends of the canvas strip (6r line). 

(c) Secure the canvas strip (or line) in a 
straight horizontal line at the deck edge, 
centered at the center of the clearest 
space of the landing area or at the’ height 
of the highest obstruction outboard of the 
receiving station’s landing area. 

4. When a CV, LHA, or LPH is the control 
ship, two blue 25watt lights will also be 
shown along the forward, starboard, flight 
deck edge to form a range of the ship’s axis. 
Red lights will be displayed on any outboard 
obstruction (such as fresnel lens boom, spon- 
son, or aircraft elevator) that will be a 
hazard to a ship approaching to replenish. 

2.5.4.3 Llshts for Rig Fittings. Red-lens, 
one-cell, pin-on-type flashlights or blue 

chemical lights shall be installed or rigged at 
these points, in the number and manner 
prescribed below. When chemical lights are 
used, one per side is sufficient. 

1. FAS rig fittings: 

(a) Hose saddles: Three, secured in line, on 
the side or end of the saddle facing the 
delivery ship. 

(b) Hose spanwire free trolleys: One on 
each side of each trolley. 

(c) No. 1 (retrieving) saddle whip: One, 
‘affixed to a ring or shackle secured to the 
No. 1 (retrieving) saddle whip and allowed 
to slide in the retriever bite, so that the 
winch operator can determine the position 
of the retriever. 

(d) Coupling or hose end: Three on each 
Robb coupling, around the hose and just 
behind the hose adapter. 

2. Messengers and lines: 

(a) Primary messenger line: One at the 
point of attachment of the shot line and 
adjacent to the identification tag. 

(b) Station-to-station phone line mes- 
senger: One adjacent to the identification 
tag. 

(c) Hose messenger return line: One ad- 
jacent to the identification tag. 

(d) Bridge-to-bridge phone/distance line 
messenger: One adjacent to the iden- 
tification tag. 

3. RAS rig fittings: 

(a) Trolleys for personnel/cargo transfer 
and modified housefall: Four each side in 
a horizontal line, positioned with lens 
ends alternately up and down. When 
transferring a litter, install green 
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chemical lights on the trolley’s flotation 
cover. 

(b) Hightine end: One on esch side of the 
end fitting, the thimble, and so forth. 

(c) Housefall block: Three on each side. 

(d) Burton whip end: One, attached to 
the messenger, near the whip wire end. 

(e) Burton or housefall tie plate: Three 
on each side, secured to the side of the 
plate. 

(f) Cargo hook tag lint: One at the lower 
end. 

4. Missile transfer dolly: One on tach lower 
corner. 

5. Special weapon’s transfer dolly or con- 
tainer: One on each lower comer. 

6. Special weapon’s transfer sling: Three at 
the sling’s attachment point. 

7. Personnel transfer chair: One at each 
corner, top and bottom. 

8. Attachment point: Receiving stations 
shall rig three lights at each forward and aft 
side of, and on a horizontal line with, the at- 
tachment point for: 

(a) Highline pelican hook 

(b) Housefall block pelican hook 

(c) Fueling-at-sea spanwirc pelican hook 

(d) Outhaul/messenger block padeyt or 
link. 

The lights shall be tied together and secured 
with the lens ends facing the attachment 
point - to serve 8s a reference point for 
delivery station deck rigging crews and 
winch operators. 

Note 

In addition to those items specificsl- 
ly indicated herein, light sny other 
items, fittings, or rigging hardware 
as found necessary by type com- 
manders or individual unit 
commanders. 

2.6.4.4 Llghtt for Work Areas, Attrrchmant 
Points, and Wlnchms. Illuminate with low- 
level yellow floodlights the working 8re8s on 
deck and in the holds, cargo landing 8reas, areas 
st attachment points, and 8re8s around 
winches. Floodlights shall be: 

1. A minimum of 150 watts 

2. Controlled by individual switches and 
variable transformer dimmers 

3. Equipped with shields of sufficient 
dimensions to avoid illuminating the other 
ship 

4. Installed at suitablt locations, except that 
exterior weather deck lighting may be 
portable. 

Illuminate cargo landing, cargo handling, 
and working areas in accordance with 
NAVSEA 0964-000-2000 and the following: 

1. At least two floodlights for illuminating 
each cargo landing area. Where practicable, 
one light is located forward of the area and 
directed aft to illuminate the deck area and 
bulkhead (if applicable). The other light is lo- 
cated aft of the 8rea and directed forward to 
illuminate the deck area and bulkhead (if 
applicable). . 
2. Floodlights, spaced horizontally at ap- 
propriate intervals, for lighting deck work- 
ing areas. A deck working area is any area 
where personnel 8re handling lines, stores, 
ammunition, and so forth. 
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3. At least one floodlight to illuminate the 
attachment point area. If practicable, locate 
the floodlight so that it can be directed in- 
board and down to illuminate the attach- 
ment point. 

4. Floodlights to illuminate the winches used 
for RAS and FAS rigs. 

2.5.4.5 Line-Throwing Gun’s ProjectlIe 
Llght. Use only the approved illuminated 
projectile at night (see paragraph 2.3.4.2). 

2.5.4.6 Lighting for Night Helicopter 
Operations. For lighting during night opera- 
tions with helicopters, see paragraph 9.11.1.4. 

2.6 INSPECTION AND TEST FREQUENCY 

1. FAS and RAS fittings shall be tested 
statically in accordance with the individual 
ship’s plan. Ships using portable fittings or 
stowable equipment (that is, pendant stations 
and retractable sliding padeyes) must ensure 
that the fittings or equipment are statically 
tested in place for each rig application, port 
and starboard, for off-station angles for- 
ward and aft. 

2. Following a major repair, FAS and RAS 
fittings shall be tested in accordance with 
the individual ship’s plan and the original 
test memoranda. 

3. FAS and RAS fittings shall be tested in 
accordance with the overhaul specification 
for the ship, when the fittings have been af- 
fected by the overhaul. 

4. Equipment and fittings shall be inspected 
prior to each use. When upon visual inspec- 
tion they are thought to be defective, they 
shall be examined by a tender or repair ac- 
tivity using visual and dye penetrant 
methods of inspection. Fittings must also be 
examined to ensure that the correct sizes and 
types of fasteners are used to prevent 
unauthorized substitutions (bolt size for 

portable fittings, shackle size, and so forth). 
Any defect discovered shall be repaired or 
replaced. If repair is required, the individual 
equipment or fitting shall be tested 
statically. 

5. It is not necessary to conduct periodic 
static and dynamic tests of FAS and RAS 
stations, provided that inspections are held 
before each use, that no defects are noted, 
and that records of the last successful static 
and dynamic tests are maintained on board. 
Particular care should be exercised to main- 
tain test label plates intact. 

6. Equipment and fittings subjected to ex- 
cessive strains during operation should be 
visually inspected prior to transferring 
another load. If transferring ordnance, a 
dummy load shall be shuttled to retest the 
rig. At the first opportunity, affected 
equipment shall be examined by a tender or 
repair activity using visual and dye 
penetrant methods of inspection. 

2.8.1 Transfer Rig Fittings. Rig fittings are 
designed to withstand the “breaking whip” con- 
dition. That is, in the event of high stresses in 
the transfer system caused by excessive ship 
motion, operator error, or equipment casualty, 
the rig itself should part, rather than the at- 
tachment point or structure. It is recognized 
that this cannot be true in all cases. 

Normally, a 3/4 inch (19.0 mm) independent 
wire rope core (IWRC) whip is assumed to 
break at 50,000 lb (22,675 kg). Therefore, rig 
fittings should be tested to the load at those 
angles within the working range which subject 
them to the most stress. 

In rigs where the fittings must take two 
parts of wire, the load in the rig can become 
two times 50,000 lb (22,675 kg) or 100,000 lb 
(45,350 kg). This is an impracticable level to 
which FAS and RAS fittings can be designed. 
Therefore, a compromise is made by introduc- 
ing a weak link into the system (see paragraph 
2.6.6). 

2-39 ORIGINAL 



NWP 14 (Rev. C) 

2.6.2 Safety Factor. Rig fittings are normal- 
ly designed with an adequate factor of safety 
(about 2.25) based on the ultimate strength to 
prevent any deformation when the test loads 
are applied. 

2.6.3 Fittlng Strength. Because of the nature 
of the material used, the fitting and supporting 
structure should not carry away, unless a load 
of double the test value is applied to them. 
Since twisting of cables, fatigue, corrosion, and 
welding can reduce the strength of fittings, the 
“test load” on the label plate must be adhered 
to rigidly. 

2.6.4 Static Load Test. The static load test 
shall simulate actual operating conditions and 
shall be performed at the angle, within the 
working range, which will produce maximum 
stresses. 

2.6.5 Booms. If stress analysis indicates that 
any boom or its related gear specified for RAS 
or FAS operation will be more highly stressed 
when breaking the spanwire, burton, housefall, 
or modified housefall whip, than when 
withstanding the static load test for the boom, 
the boom or that portion of its gear shall be 
given a special test to demonstrate its ability to 
withstand stresses at least equal to those indi- 
cated by the stress analysis. 

2.8.6 Werk Link, A weak link is a fitting 
designed to fail at a predetermined load. It is 
introduced (1) between the receiving station’s 
supporting structure and the rig or (2) within 
the transfer rig. A weak link carries away 
completely at a load level low enough to 
prevent deformation of the supporting struc- 
ture or damage to the rig. 

2.&&l Rule. When the static-tested load for 
the attachment point, as shown on the label 
plate, is less than the breaking point of the 
transfer rig to be used, a weak link must be 
employed. 

EXCEPTlON 

Weak links will not be used for per- 
sonnel transfer, except when used as 
the attachment for the hand-tended 
outhaul in the personnel STREAM 
rig. 

Weak links give no absolute en- 
surance that they will fail at the 
anticipated level. This is because of 
condition, design, torsion or twist 
loads, and dynamic surges. 

2.6.6.2 Types ot FAS Weak Link 

1. 7/8 inch (22.2 mm) spanwire weak-link 
end fitting - NAVSHIPS Dwg 805-2252856 

2. 3/4 inch (19.0 mm) spanwire weak-link 
end fitting - NAVSHIPS Dwg 805-2252855. 

2.6.8.3 Types ot RAS Weak Link 

1. 8,000 lb (3,628 kg) weak link - 
NAVSHIPS Dwg 8051749106 

2. 13,000 to 15,000 lb (5,897 to 6,804 kg), 
STREAM system lightweight trolley, l/2 
inch (12.7 mm) inhaul/outhaul weak-link 
end fitting - NSN 2s 1450001-067-5601 

3. 13,000 to 15,000 Ib (5,897 to 6,804 kg), 
STREAM system light weight trolley, 3/4 
inch (19.0 mm) inhaul/outhaul weak-link 
end fitting - NSN 25 1450-01-067-5602 

4. 14,000 lb (6,349 kg) STREAM system 
trolley outhaul shear pin - NAVSHIPS Dwg 
8054537743 

5. 25,000 lb (11,227 kg pendant receiving 
station) weak link for stations tested to 
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25,000 lb (11,227 kg) - NAVSHIPS Dwg 
528-4404974 

6. 40,000 lb (18,140 kg) STAR highhne shear 
pin - NAVSHIPS Dwg 805-4629291 

7. 50,000 lb (22,675 kg) STAR rig (highline 
STAR probe) shear pin - NAVSHIPS Dwg 
8054629266 

8. 7/8 inch (22.2 mm) safety anchor shackle, 

piiG--,,,,,, 

Only Grade A shackles shall be used 
for weak-link applications. 

2.6.7 Rig Loads, Normal loads on a transfer 
rig are caused by: 

1. The load being carried 

2. The tension applied by the winch(es) and 
ram tensioner 

3. Ship’s motion. 

2.6.8 Catenary. The flatter the catenary 
(that is, the angle that the whip takes from the 
outboard fairlead block to the load), the greater 
the tension in the wire. The load transferred 
affects the catenary in both tensioned and non- 
tensioned wires. For the effects of the load on 
the catenary in nontensioned transfer rigs, see 
paragraph 5.1.5 and Figure S-3. 

2.7 FIEPLENISHMENT IN COLD 
WEATHER 

Cold weather increases the difficulty of un- 
derway replenishment. During high wind 
conditions, cold can quickly fatigue exposed 
personnel and force a premature halt in 
operations. If spray ice builds up heavily, it 
may adversely affect the ship’s stability and 
hamper the use of replenishment equipment. 

2.7.1 Ice Formation. To retard formation of 
ice, use anti-icing coatings on replenishment 
gear. One such coating is an inhibited, thic- 
kened solution of lithium chloride; to be applied 
prior to entering an area where icing is 
prevalent. Do not apply this coating to decks, 
as the mixture itself is slippery. Remove ice al- 
ready formed by: 

1. Hand tools - mallets, clubs, scrapers - if 
used with care to avoid damaging equipment 

2. Steam jet (Iance) to free restricted items, 
such as topside valve wheels and fuel trunk 
covers 

3. Firehose streams to undercut and weaken 
heavy accumulations until they can be 
removed manually. 

Remove snow with brooms and shovels 
before it &comes trampled and hardened. 

2.7.2 Replenishment in Ice Fields. In ice 
fields, replenishment can be accomplished only 
with both ships stopped and lying to as close 
alongside as practicable. To accomplish this, a 
polynya of sufficient size to permit maneuver- 
ing may be used, provided wind conditions are 
not such as to cause drifting onto the edge of 
the polynya. 

If a polynya of sufficient size cannot be 
found or wind conditions prevent its use, an 
area large enough to accommodate both ships 
and to permit maneuvering should be cut out 
by an ice-breaker. This area of broken ice will 
provide a cushioning effect permitting an ap- 
proach close aboard without danger of collision. 
The broken ice will flow rather than exert 
pressure on the hulls of the ships involved. 
Local ice conditions should be carefully 
analyzed to ensure that the replenishment can 
be carried out safely. A working ice pack or a 
pack drifting down on a lee shore must be 
avoided. 
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The greatest hazard in approaching another. 
ship while in an ice pack lies in the danger that 
pressure generated by the approaching ship will 
force intervening ice blocks through the hulls of 
one or both of the ships or will damage the 
rudder and screws of the ship approached. For 
this reason, a bow-to-bow approach is general- 
ly safest for mooring alongside. If an ice- 
breaker is available, it should proceed carefully 
through the ice ahead of the ship making the 
approach. 

2.8 SUPPLIES AND ACCOUNTS 

Supply and accounting procedures for un- 
derway replenishment include: 

I. Submission of requirements by receiving 
l ships 

2. Preparation of invoices by delivery ships 

3. Completion of surveys. 

The commander of the supported force may 
submit the requirements for all his units to the 
replenishment force, or he may have each ship 
submit requirements directly to the appropriate 
replenishment ship. 

c 
2.8.1 Supplies Available tot Transfer. The 
supplies that are available for transfer are list- 
ed herein by types of replenishment ships from 
which they can be obtained. 

1. AU - Petroleum products - F76, F44 
(JP-51, selected lube oils (drums), and bottled 
gases 

2* AE - Ammunition, bombs, rockets, and 
missiles; F76; and a mini/multi-capability 
which includes fresh frozen, chilled, and dry 

3. TAF - Provisions - fresh frozen, chil- 
led, and dry; and selected high-volume 
general stores items, such as rags, paints, 
paper, and cleaning materials 

4. AFS - TAF load; plus general stores 
items, technical supplies (ordnance, 
electronic, and ship’s), repair parts, medical 
and dental material, ships store stock, cloth- 
ing and small stores, and forms and publica- 
tions; and F76 and packaged lubricants and 
grease 

5. AOE - A0 and AE combined plus TAF 
load; range of provisions at lesser depth; 
selected high- volume general stores items 

6. AOR -Same as A0 or AE and TAF; 
range of ordnance and provisions at lesser 
depth; selected high-volume general stores 
items 

7. A0 98 and 99 - Same as AOR. 

The cargo aboard a replenishment ship is 
designated as consigned or nonconsigned. 
Consigned cargo is stowed on a ship-by-ship 
basis and is located in a specific hold for issue to 
particular ships. Nonconsigned cargo, such as 
provisions, is normally loaded on an item basis 
and is stowed for convenience of access for issue 
on an as-required basis. 

2.8.2 Submission of Requirements. The 
operational commander or his designated logis- 
tic representative will direct the time and for- 
mat for submitting requirements to the 
replenishment force. The time for submission of 

. requirements normally will vary from little or 
no advance notice for fuel up to 30 days for 
technical (AFSJ stores items. The required for- 
mat may be an invoice, a formal requisition, or 
a message. For detailed procedures for submis- 
sion of requirements, see NAVSUP 4998-P. 

If it is necessary for the receiving ship to 
make a special request for supplies not included 
in its previously submitted requisitions, the 
required papers should be attached to one of 
the first messengers exchanged with the 
delivery ship. 

2.8.3 Invoices. Consigned cargo will be 
carried on bills of lading accompanied by 
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invoices from the invoicing activity to the 
receiving ships. 

Nonconsigned cargo will be invoiced from 
the supply activity to the delivery ship, carried 
in her stock records, and then invoiced by the 
delivery ship to the receiving ship. 

effect safe delivery of the maximum amount of 
cargo in a minimum of time. Therefore, the 
cargo loading, handling, and transfer must be 
accomplished with careful regard to the follow- 
ing considerations: 

For fuel invoices, the quantity determined 
as having been transferred by the delivery ship 
is considered conclusive (see NAVSUP 4998-P). 
Messages, followed by standard invoices, will be 
forwarded to the receiving ship as soon as 
possi blt. 

1. Ready access to cargo for handling and 
checking, including adequate passageways 
throughout the cargo spaces 

2. Quantities of the same kind or lot of car- 
go to be stowed in various holds convenient 
to as many transfer stations as possible 

Immediate receipt is required for certain ac- 
countable items. Papers requiring signatures 
should be transferred with the first loads in or- 

. der that the signed receipts may be returned to 
the delivery ship prior to the completion of 
replenishment. 

3. Provisions to be stowed and shored such 
that reshoring may be readily accomplished 

4. Bulky and heavy items to be stowed for 
ease of unloading, considering location of 
transfer and receiving stations on each ship. 

For provisions, clothing, and small stores, 
the delivery ship will . use cargo issue slips or 
their equivalent as a basis for invoicing. 

2.8.4 Surwys. All stores will be considered as 
having been transferred once they clear the side 
of the delivery ship during an alongside 
replenishment, or are lifted from the helicopter 
loading platform of the delivery ship during 
vertical replenishment (VERTREP). Ammu- 
nition and missiles are considered transferred 
when they safely reach the receiving ship’s 
deck (see paragraph 6.2.6). 

2.0.2 Cargo Plan. The location and distribu- 
tion of cargo in the replenishment ship is made 
according to a loading plan agreed to by 
representatives of the ship and the loading 
depot. This plan is based on the following 
considerations: 

1. Design and construction of the replenish- 
ment ship 

2. Kind and amount of cargo 

3. Anticipated schedule of transfer to 
receiving ships 

2.8 LOADING AND HANDLING 4; Types and locations of transfer stations 
OF CARGO on the receiving ships. 

Cargo on replenishment ships is fleet-issue 
loaded for quick and easy access and handling 
for underway transfer. Base-loaded supply 
ships are loaded without particular attention to 
cargo accessibility while underway, since these 
ships deliver to a base or unit of the replenish- 
ment force. 

The commanding officer retains the final 
responsibility for ensuring that his ship is 
properly loaded within its designed capabilities. 

2.8.3 Loading Procedures. NAVSUP 
Publication 485 details procedures to be fol- 
lowed in loading provisions and stores, Give 
special attention to the following materials. 

2.8.1 Guldfng Principles. The primary 
objective of underway replenishment is to 
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2.8.3.1 Pmishables. Of particular importance 
are the instructions on handling sensitive fresh 
provisions, including holding temperatures, ven- 
tilation, and humidity conditions. 

4. Location with respect to elevator, hatch, 
or conveyor. 

When required, the delivery ship may 
provide certain cargo handling equipment (for 

2.8.3.2 Pilferable Material, Certain small example, pallet jacks or Mk 45 handlift trucks) 
items of ships stores stock, clothing, and other to the receiving ship for use during the opera- 
materials are subject to pilfering. Adequate tion. Such equipment shall be returned before 
control of handling and storage are required. breakaway. 

2.8.3.3 Classlfled and NonconsIgned 
Cargo. The supply department of the delivery 
ship must designate responsible personnel to 
check aboard loads of nonconsigned cargo and 
classified cargo (whether consigned or not). 
Classified cargo is to be handled with particular 
care and given the proper classification stowage 
in accordance with the Department of the 
Navy Information Security Program Regulation 
(OPNAVINST 5SlO.l). 

2.8,4 Handling Equipment. The efficiency of 
the replenishment operation depends (1) on the 
efficient movement of loads from the stowage 
areas to the transfer station on the delivery 
ship and (2) on the timely clearing of the land- 
ing area on the receiving ship. The type and 
quantity of handling equipment available on 
the replenishment ship depends on the ship’s ai- 
lowance and the ship’s usual assignment. The 
cargo handling equipment may consist of 
forklift trucks, pallet jacks, and other power 
equipment for moving palletized cargo or heavy 
items. Where the cargo is not palletized and 
must be moved to the transfer area for assemb- 
ly into net loads or pallet loads, roller con- 
veyors, package conveyors, or other means may 
be used to move cargo within the ship. Selection 
of handling equipment for any particular 
replenishment operation will depend on these 
considerations: 

1. Size and weight of item 

2. Breakout condition, prepalletized or 
single unit 

Because of the differences in available 
equipment and the space limitations on com- 
batants, each ship presents a different problem. 
It is required that the ships develop efficient 
techniques or methods for handling incoming 
cargo loads within the limits of safety and 
practical considerations. The strikedown and 
stowage of provisions and stores must be ac- 
complished on such a basis that the primary 
mission of the ship is not compromised. 

The capabilities of each ship to handle 
various cargo loads should be carefully noted 
for future reference and for planning purposes. 

2.10 SAFETY REQUIREMENTS 

Primary considerations in every shipboard 
evolution are the safety precautions and safety 
equipment used. 

2.10.1 Safety Precautlonr, Personnel 
assigned to transfer stations must be thoroughly 
instructed in safety precautions. Safety precau- 
tions shall be reviewed immediately prior to 
each replenishment and must be observed. 

1. Only essential personnel shall be allowed 
at a transfer station during replenishment. 

2. Life lines should not be lowered unless 
absolutely necessary; if lowered, temporary 
life lines must be rigged. Temporary life 
lines shall be a minimum of 2 inch (50.8 mm) 
circumference line. 

3. Stowage location and/or height 
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3. When passing the shot line with a 
line-throwing gun, the procedures set forth 
in paragraph 2.3.4.4 are to be followed. 

4. Personnel assigned to each transfer sta- 
tion, including line and cargo handlers, 
should remove rings, watches, key chains, 
and other jewelry which could inadvertently 
be caught in the rigs, blocks, lines, and cargo. 

5. Personnel shall be instructed to keep clear 
of bights, to handle lines from the inboard 
side, and to keep at least 6 feet (1.8 m) from 
the blocks through which the lines pass. If 
practicable, personnel should be forward of 
the spanwire or highline. 

6. Additional safety precautions to be ob- 
served during fueling can be found in para- 
graph 2.10.1.1. 

7. Use correct cotter pins in pelican hooks 
(see Figure 2-21). Do not spead cotter pins 
excessively. See the bottom panel of Figure 
2-21 for the correct procedure for spreading 
a cotter pin. A sharp bend on the cotter pin 
leg will make it very difficult to insert or 
remove. 

8. Personnel shall be cautioned to keep clear 
of a suspended load and to stay clear of the 
rig’s attachment points until the load has 
been landed on deck. Personnel must remain 
alert and never turn their backs on an in- 
coming load. 

9. Each transfer, station shall be equipped 
with a life ring with a distress marker light 
attached. 

10, Care must be taken to prevent the shift- 
ing of cargo that might endanger personnel 
or material. Personnel should not get be- 
tween the load and the rail. 

11. Spanwires, whips, and wire highlines 
shall be secured to winch drums by one wire 
rope clip or specially designed clamp - to 

minimize the possibifity of damage should an 
emergency breakaway be necessary. 

12. Use fairled lizard lines when retrieving 
spanwires and highlines to prevent the 
transfer head from swinging sharply into the 
stops and causing the wire to pinch inside 
the trolley. 

13, Deck spaces in the vicinity of transfer 
stations must be covered with nonskid paint 
to provide secure footing. 

14, Both the delivery and receiving ships 
shall station a lifebuoy watch well aft on 
each engaged side. The watch shall have 
sound-powered phone communications with 
the bridge and shall be equipped with two 
smoke floats and a 24 inch (60.9 cm) ring 
buoy fitted with a float light. 

15. All hands shall be instructed on the 
hazards of emergency breakaway [see para- 
graphs 2.2.11 through 2.2.11.11). 

16. Precautions on radio frequency hazards 
are to be observed, Ships transferring 
ordnance by CONREP should operate under 
a common HERO EMCON bill. See 
NAVSEA OP 356S/NAVAIR 16-l-529/ 
NAVELEX 0967-LP-624-6010. 

17. Phone talkers on intership phone lines 
shall not fasten their neck straps. 

18+ Cargo handlers should not step on or in a 
cargo net attached to a cargo hook. 

19. Personnel involved in VERTREP shall 
wear protective clothing as indicated in 
NWP 42 and safety devices as indicated in 
paragraph 9.12 and NWP 42. 

20, Personnel involved in an UNREP shall 
wear the safety equipment required by 
paragraph 2.10.2 and Figure 2-22. 

21. Personnel rigging aloft or working 
outboard of bulwarks or safety chains shall 
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RIG APPLICATION 

FUEL SPANWI RE 
WITH ROB8 OR NATO 
COUPLING 

Note 

PELICAN HOOK 
(Stock Number) 

FAS, LIGHT WEIGHT, 
1” (25.4 mm) 

6 

@ 

COTTER PIN 
(Stock Number) I 

STEEL, 3/l 6” (4.7 mm) 
x 3” (76.2 mm) 

NSN 925315-00-899-4116 

DO NOT USE WtTH PROBE 
FUELING SYSTEM NSN 92403~00-266-7413 

NAVSH IPS 805-2556852 

STREAM WITH STAR STANDARD, l-3/8” (34.9 mm) STEEL, 114” (6.3 mm) 
x 3” (76.2 mm) 

0 

@ 

NSN 925315-00243-l 167 

STREAM WITH TRAVELING 
SURF 

NSN 9Z4030-00-2667415 
NAVSHIPS 805-2556852 

STREAM, l-3/8” (34.9 mm) STEEL, l/4” (6.3 mm) 
x 3” (76.2 mm) 

NSN 925315-0(3243-l 167 

Note 

DO NOT USE WITH STREAM 
WITH STAR NSN 9Z403CMO-784-3064 

NAVSHIPS 805-2580284 

SINGLE- AND DOUSLE-PROBE (INTEGRAL WITH RECEIVER) STEEL, 3/16” (4.7 mm) 
=UELING RECEIVERS x 3” (76.2 mm) 

NSN 925315-00899-4116 
SPREADING THE COTTER PIN 

Figure 2-21, Pelican Hooks and Cotter Pins 
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use safety harnesses and safety and working 
lines. 

22. Easing-out lines must be rigged im- 
mediately upon rig hook-up to prepare for a 
possible emergency breakaway. 

23. Line handlers and riggers must button 
sleeves and remove all loose objects to ensure 
against wrapping around or fouling in lines. 

2.10.1.1 Safety During fueling. The precau- 
tions in this paragraph are mandatory during 
fueling operations: 

1. Personnel handling petroleum must be 
aware of the constant danger of fire and ex- 
plosion They shall be thoroughly trained in 
the use of firefighting equipment. 

2. Cigarette lighters and safety matches are 
permitted only in authorized smoking areas. 

3. During fuel transfer the smoking lamp is 
out, except in authorized spaces. (The lamp 
should never be lighted on an oiler’s weather 
decks.) 

4. Necessary protective and firefighting 
equipment must be kept on hand during the 
transfer, ready for instant use, 

5. All hands must be indoctrinated in the 
requirements for emergency breakaway. The 
following items must be checked prior to 
each replenishment: 

(a) Check use of a single wire clip to 
secure the spanwire and saddle whips to 
the winch drums 

(b) Check spanwire weak link (Figure 
3-13) for deformation or damage 

(c) Check that UNREP working and 
repair tools are on station. 

2.10.2 Personnel Safety Equipment. 
Personnel safety equipment used for underway 

replenishment is listed in Figure 2-22 and shall 
be worn as prescribed below: 

1. Personnel in the immediate area of the 
transfer station shall wear construction-type 
safety helmets, equipped with quick-acting 
breakaway devices. Chin straps shall be fas- 
tened and worn under the chin. Safety hel- 
mets will be color-coded as listed in Figure 
2-22. 

Note 

Battle helmets shall not be worn at 
UNREP stations. 

2. Except for forklift truck operators and 
winch repair personnel, topside personnel 
who are engaged in handling stores or lines 
or who are in the transfer area shall wear 
properly secured, orange-colored, inherently 
buoyant, vest-type life jackets with collars. 
Forklift truck operators and winch repair 
personnel will wear inflatable life jackets 
fully ready for use: life jacket in front, 
opened, with yoke over the head (except for 
actual inflation). Colored jerseys or vests 
over life jackets are not required. 

3. Personnel rigging aloft or working out- 
board of bulwarks or safety chains shall 
wear a properly secured, orange-colored, in- 
herently buoyant, vest-type life jacket with 
a button hole in the back cover to permit 
concurrent use of the safety harness and 
safety and working line. (See NAVSHIPS 
Technical Manual, Chapter 077, for details 
for use with a safety harness.) 

4. Personnel at transfer stations must wear 
a one-cell flashlight (or green chemical light) 
and whistle on the outside of their life jac- 
ket during night replenishment. Flashlights 
need not be lighted except at the discretion 
af the commanding officer. Chemical lights 
must be lighted. Chemical lights are not to 
be discarded over the side during hours of 
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EQUIPMENT 

GLOVES 

KNIFE 

LIFE JACKET - INFLATABLE TYPE 

LIFE JACKET - VEST TYPE WITH COLLAR, INHERENTLY 
BOUYANT, ORANGE-COLORED 

REFERENCE 

Para. 2.10.2, items 6 and 7 

Para. 2.10.2, item 8 

Para. 2.10.2, item 2 

Para. 2.10,2, items 2 and 3 

LIFE LINES 

LIFE RING WITH DISTRESS MARKER LIGHT 

LIGHT - ONE-CELL WHITE PIN-ON FLASHLIGHT OR 
GREEN CHEMICAL LIGHT 

Para 2,lO. I, item 2 

Para. 2.10.1, item 9 

Pata. 2.10.2, item 4 

SAFETY HARNESS, TAIL LINE, SAFETY AND WORKING 
’ LlNES 

Para. 2.10.1, item 21 

SAFETY HELMET - COLOR-CODED AS FOLLOWS: 

WHITE OFFlCER/CPO 
WHITE with GREEN CROSS SAFETY OFFICER 
WHITE with RED CROSS CORPSMAN 
YELLOW RIG CAPTAIN 
GREEN SIGNALMAN/PHONE 

TALKER 
RED LINE-THROWING 

GUNN-ER/BOLO 
HEAVER 

BROWN WINCH OPERATOR 
PURPLE WINCH WATCHER/ 

REPAIRMAN 
BLUE LINE HANDLER/ 

DECK RIGGER 
ORANGE CHECKER/SUPPLY 

PERSONNEL 
GREY ALL OTHERS 

SAFETY SHOES 

WHISTLE 

Para. 2.10.2, item 1 

Para. 2.10.2, item 5 

Para. 2.10.2, item 4 

Figure 2-22. Personnel Safety Equipment 
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darkness or until completely extinguished. 
The ship on lifeguard station may mistake a 
discarded chemical light for a man 
overboard. 

5. Personnel involved in cargo handling 
operations on both the delivery and receiv- 
ing ships shall wear safety shoes. 

6. Personnel handling messenger, distance, 
and inhaul lines should use the “hand-over- 
hand” grip and may wear gloves. 

7. Men handling wire-bound or banded 
cases must wear work gloves. 

8. Personnel assigned to each transfer sta- 
tion shall carry an appropriate knife for use 

l in routine work and in an emergency. 

2.10.3 Transfer of Dsngsrous Combustible 
Materials. Prior to transfer of dangerous 
material, such as acids, compressed gases, or 
hypochlorites, the delivery ship will identify 
the load to the receiving ship. The safety of- 
ficer on the receiving station shall verbally ac- 
knowledge that the receiving station is 
prepared to receive the material. 

Potentially dangerous materials, such as 
acids, compressed gases, inf iammabfe material, 
material which will support combustion, and 
hypochlorites, shall not be transferred together 
in the same net or cargo load and shall be kept 
segregated from each other in the loading and 
receiving areas. The inadvertent mixture of 
calcium hypochlorite base materials and liquid 
hydrocarbon base materials will produce an ex- 
plosive fire within seconds. 

Most containers of inflammable solids and 
oxidizing materials are identified by a 4 inch 
(10.2 cm), yellow, diamond label and other spe- 
cial hazardous warnings conspicuously displayed 
on the containers. 

2.10.4 Replenishment Accident/Incident 
Reporting. Appendix A provides the guidance 

for reporting replenishment accidents/incidents 
as required by the Chief of Naval Operations. 

2.11 MINIMUM PERSONNEL 
REQUIREMENTS 

Minimum personnel requirements for both 
the delivery and receiving ships are detailed in 
Figure 2-23. Under adverse conditions and for 
handling certain types of stores, additional per- 
sonnel may be required. 

Personnel assigned shall be qualified 
in accordance with PQS. 

2.12 REFERENCES 

ATP 16, Replenishment at Sea 

Department of Transportation, U.S. Coast 
Guard, Navigation Rules (International and 
Inland), COMDTINST M16672.2 of 23 
AUG 1982 

International Rules of the Road 

NAVSEA OP 356S/NAVAR 16-l-529/ 
NAVELEX 0967-LP-624-6010, Electro- 
magnetic Radiation Hazards (Hazards to 
Ordnance) 

NAVSEA S9S70-AD-CAT-010, UNREP 
Hardware and Equipment Manual 

NAVSEA 0964-000-2000, Lighting for Naval 
Ships 

NAVSHIPS Technical Manual 0920-106-3010 

NAVSUP 4998-P, Cargo Manual 

NAVSUP Publication 485 
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Station Personnel 

Safety officer 

Number per Station 

1 

Remarks 

Rig captain I 1 I 

Signalman I 1 I 

Phone talkers As required Sta/sta and sta/bridge - Installed MC units may 
be utilized 

Winch and sliding padeye 
operators 

As required 

Winch watcher Optional required. Use personnel from STREAM repair 
not drive billet requirements) 

Gunner’s mate 1 I Shot line, pole type wire rope cutter 

Fl iggers As required Rig station, connect loads, handle tag lines, 
operate cargo drop reel (CDR) lanyard, and 
conduct breakaway 

Line handlers As required Tend messengers, lizard lines, synthetic outhauls, 
phone and distance lines 

Note 

When manually hauling in wire, 8 mini- 
mum of 15 line handlers is required 

I Other Personnel 1 Number per Ship 1 Remarks I 

Technical supervisors 

Corpsmen 

As required 

2 * 

Equipment repair * As required 
L 

Bridget&bridge talker As required One per engaged side 

Figure 2-23. Personnel Requirements 
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CHAPTER 3 

at Sea Fueling 

3.1 SCOPE 

Fleet units at sea are supplied with fuel bv 
means of hoses suspended between ships. 
During fuel transfer, lubricating oil (in drum@, 
industrial gases (in bottles), water, personnel 
and cargo may also be transferred. 

This chapter details the methods for trans- 
ferring fuel between ships of the U.S. Navy, 
Chapter 10 covers the procedures employed 
when MSC tankers are used for underway 
replenishment of Navy orlcrs and aircraft car- 
riers. ATP 16 covers procedures employed when 
conducting fueling-at-sea (FAS) operations 
with ships of NATO nations. 

3.2 DEUVERY SHIP CHARACTERISTICS 

The largest volume of fuel is transferred by 
fleet oilers during regularly scheduled 
replenishments. However, major combatants, 
MLSF units (AE/AFS), and amphibious units 
frequently refuel other units, especially their 
screening destroyers. 

3.2.1 Speed. Fleet oilers normally are limited 
to speeds of 12 to 16 knots when transferring 
fuel. Fast combat support ships and major com- 
batants can transfer fuel at higher speeds when 
weather and sea conditions permit. 

3.2.2 Liquid Conversion Table, Figure 3-1 
gives the numerical relationships between 
selected units of volume and corresponding 
units of weight for F76, F44 (JP-S), and water, 
This table is a standard reference compiled by 
using a single constant API gravity. The Fleet 
Oiler Manual (Tables 5 and 7 of Appendix H) 
should be consulted for accurate and detailed 
liquid cargo planning. 

3.2.3 Hose Sizes rnd Pumping Rates. 
Figure 3-2 gives the hose sizes and pumping 
rates of various types of ships When transfer- 
ring F76 and F44 (JP-5). 

3.3 TRANSFER STATIONS 

3.3.1 011~ Stations. Fleet oilers can rig up to 
seven separate transfer stations to deliver 
petroleum products, Figure 3-3 shows the loca- 
tion of typical stations on various classes of 
oilers, together with a listing of products avail- 
able at each station. 

Oilers usually are rigged for fueling large 
ships (including CGs) to port and destroyers to 
starboard. If necessary, however, oilers can 
transfer fuel to any ship from either side, ex- 
cept CVs, LHAs, and LPHs - which are al- 
ways fueled to port. 

3.3,2 Nan-Olhr Stations, Carriers, bat- 
tleships, and amphibious and auxiliary ships 
that often transfer fuel to other ships (general- 
ly smaller) are normally rigged as follows: 

1. Carriers - Two or more starboard 
stations 

2. Battleships - One starboard station 

3. Amphibious and auxiliary ships - One 
or more stations, port or starboard. 

3.4 STANDARD HOSE RIGS 

3.4.1 Choice of Rigs. U.S. ships normally 
transfer fuel by fuel STREAM, by spanwire 
rig, or by the close-in method on some non- 
oiler types. Fuel STREAM is preferred because 
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it permits greater ship separation. The choice of 
rig is governed by: 

1. Rig availability and design characteristics 
of both delivery and receiving ships 

2. Existing weather and sea conditions 

3. Size and draft of receiving ship. 

UNITS OF 
WEIGHT 

Metric ton 1 1 1 
ho00 kg) 

I 

Long ton 0.004 0.964 0.004 
(2,240 Ib) 

Short ton 
WOO ib) 

1 I.102 ( 1.102 ( 1.102 1 

UNITS OF 
VOLUME 

(60 OF (16 ‘C)} 

7 

Cubic meters 1.180 1.260 1.000 
t  

Gab US 314 320 288 

I Gals Imperia1 
I 

281.80 
I 

274.40 
I 

220.16 
I 

I BermIt us I 7.48 I 7.64 1 6.28 1 

I Cubic feet 
I 42 I 44 I 35m3 I 

A ram-tensioned spanwire shall not 
be used when fueling a small, 
shallow-draft ship; i.e., PCG, PHM, 
MSO, ARS, ASR, ATF, or ATS. 

3.4.2 Deviations From Standard Rigs. 
Standardization in rigs and in their use assists 
ships in fueling expeditiously. Some deviations 
from standard rigs may be necessary to con- 
form with the design features of particular 
ships, but such deviations should be kept to a 
minimum. Fueling operatrons may be delayed if 
the oiler has to make major adjustments to her 
rigs to accommodate nonstandard installations 
on the receiving ship. Should significant aitera- 
tions be necessary, type and fleer commanders 
should be advised immediately so that correc- 
tive action may be taken. Such changes must be 
incorporated in the ship’s plan. 

. 

3.5 STATIC-TESTED LOADS 

The required static-tested loads for attach- 
ment points located at FAS receiving stations 
are: 

1. Spanwire attachment points. . . 36,000 lb 
(16,326 kg) 

2. Messenger padeyes . . . . . . . . . 8,000 lb 
(3,628 kg) 

3. Riding line padeyes. . . . . . . . 15,000 lb 
6,802 kgl 

4. Riding line cleats . + . . . . . . . 15,000 lb 
(6,802 kg) 

5. Riding line padeyes for small-sized 
ships (PHMs, PC&, 
and so forth). . , , . . . . . . . . . . , 6,500 lb 

(2,948 kg1 

Figure 3-1. Liquid Conversion Table 
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FUEL 

F76 

DELIVERY SHIP 

All A&, T-AOs, 
AOEs, and AORs 

RECEIVING SHIP 

All Types 

AVA1 LABLE 
HOSE SIZE IN 
INCHES (mm) 

7 (177.8) 

DESIGN PUMPlf’JG 
CApABI LITY 

GAL (m3VHWHOSE 
w 

180,000* (681.3) 

Battleships Destroyers 
Carriers Frlgster 

7 (177.8) or 
6 (152.4) 

180,OCXP (681.3) or 
120,ooo (454.2) 

I 

AE-21 Class 
AE-26 Clm 
AFSl, 2,3, 5,6 
AFS4.7 

All Types 
EXCXpt 

Carriers 

7 (177.8) 40,000 (151.4) 
7 (177.8) 45,cMxl (170.3) 
7 (177.8) 42,OiXl (159.0) 
7 (177.8) 60,000 (227.1) 

LHA-1 Class 
LKA-113 Class 
LPH-2 Class 
LPP1 Class 

LPW aes 
LSD-28 Class 
LSD36 Qess 

Destroyers 
Frigates 
Small Auxilisrisr 

7 (177.8) 135,ooo (511 .O) 

6 (152.4) 120,m (454.2) 
6 (152.4) W,ooO (227.1) 
4 (101.6) so*ofJo (227.1) 
6 (152.4) 36,ooO (136.3) 
6 (152.4) eO#~ (227.1) 

F44 

(JP-6) 
All AOs, T-AOs, 
AOG, and AOAs 

carriers 7 (177.8) 180,ooo’ (681.3) 

AO98, @9 
A0177 aa88 
T-AGlOb Class 
T-AO-143 class 
AOE=l Class 
ACM-1 Class 

DsrtroyWS 

Frigates 
Auxiliaries 

capable of 
Refueling 
Hsl kopten 

2-l /2 (63.5) 15,ooo (56.8) 

carrkrs Fr&W 7 (177.8) 180,ooo* (681.3) 
6 (152.4) 100,ooo (378.5 1 

r 

*Rate shown is with fueling probe. for Robb coupling or pigtail, the rats will be Lert. 

Figure 3-2, Hose Sizes and Pumpq Rates 
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AO-98,BB T-ACNE CLASS 

9. NOTE : &tern rig 
PRODUCT for F76 

~VAILABLEAT~ 
F~il~idG STAflONi~ 

&tern rig 
on TAO 108, 

MAY VAR? IN ANY 108, and 100 

SAMPLE 

I CAPAB f LfTY 

. f76 
cl 

FAS STATION 

e F44(JP-6) 
AhID NUMBER 

RAS STATfON 
AND NUMBER 

1 
A ECEi-yg%N LY 

@f LAND~NG/VERTREP 
e!!!?! 

Figure 3-3. Typical Transfer Stations on Oilers (Sheet 1 of 2) 
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AOR A0477 CLASS T-AO-143 CLASS 

NOTE : 
PRODUCT AVAt LAELE .- --- 
AT FUELlNG STATIONS 
MAY VARY IN ANY 
GIVEN CLASS OF OILERS. 

&AMPLE 

I 
-STATJON 

CAf’AE I LlTY 

e F76 
ID 

FAS STATION 
AND N”M5ER 

I -I --- - VERTREPA~E~ 

@ F44 (JP-5) RAS STATION 
AND NUMBER ’ LANDINGNERTREP AREA 

RECEIVE ONLY: 

Figure 3-3, Typical Transfer Stations on Oilers (Sheet 2 of 2) 
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6. Riding line cleats 
ships (PHMs, PCGs, 
and so forth). I s . . 

for small-sized 

a..* l l . *  l l 6,500 lb 
WQJ kg) 

7. Messenger padeyes on 
new construction ships. . . . . . . . 30,000 lb 

(13,608 kg) 

3.6 FUELING PREPARATIONS I 

3.6.1 Receiving Ships. As fuel is consumed, 
ships may ballast with sea water to maintain 
their stability and liquid-protection characteris- 
tics. Prior to each replenishment, ships normally 
must deballast and redistribute the remaining 
fuel. Receiving ships will: 

1. Commence deballasting at such a time 
that completion will coincide as nearly as 
practicable with the scheduled time far fuel 
transfer. However, during heavy weather, a 
ship must not deballast to such an extent 
that stability is endangered. Comply with 
deballasting instructions in the ship’s 
Damage Control/Casualty Control Book. 

2. Distribute fuel so that all stations will 
complete fuel transfer at the same time. 

3. Inform the OTC of any conditions that 
may affect the planned f ueiing schedule. 

3.6.2 Delivery Ships. Delivery ships will: 

1. Ballast/debaliast, strip tanks, and dih- 
tribute fuel to ensure firoper trim and max- 
imum pumping rates. 

2. Promulgate fueling plans showing tanks, 
valves, and pump lineup to be used. 

3. Test pumps, winches, and other 
equipment. 

4. Inform the OTC of any conditions that 
may affect the planned fueling schedule. . 

3.6.3 Checkott Lists Comprehensive check- 
off lists shall be prepared by each ship to ensure 
that it is ready in all respects for the fueling 
operation. Appendix D may be used as a guide 
HI preparing individual lists; but, in all cases, 
chc&cff lists must suit the individual ship’s 
installation. 

3.7 BASIC ALONGSlDE FAS RlG EQUIP- 
MENT 

Paragraphs 3.8 through 3.13 describe major 
equipment used in alongside fueling operations. 

3.8 Wire Rope 

Wire rope used in FAS rigs is in accordance 
with paragraph 2.3.1. Sizes and lengths for 
various applications are as follows: 

SIZE IN MINIMUM 
INCHES LENGTH 

(mm) IN FEET(m) 

800 (243.8) 

SADDLE l/2 02.7) 450 (137.1) 
WHIP 3/4 (19.0) 

, 
STRESS I/2 (12.7) CRES Wire 
WIRE (Length to 

suit) 

Note 

AE/AFS units using a tensioned 
FAS delivery rig shall use the high- 
line winch wire rigged through the 
ram tensioner as the spanwire, in- 
stead of the inhaul and outhaul 
wires* 
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3.9 FlBER ROPE 
/ WARNING 1 

The fiber rope used in FAS rigs is in accor- 
dance with paragraph 2.3.2 and the paragraphs 
b&NV* 

3.8.1 Messenger. The hose messenger is the 
main line used to assist in hauling the spanwire 
and fuel rig across between the ships. When 
sending probe (single or double) to a single- 
probe receiver, use the STAR messenger (see 
Figure 2-10 and paragraph 2.3.5.23. The 60 foot 
(18.2 m) releasing line section of the STAR mes- 
senger will be used as the remating line at the 
receiving station; the remating line in para- 
graph 3.9.3 is not required. When passing a 
single- or double-hose rig to double-probe 
receivers, use the basic messenger (see Figure 
2-9 and paragraph 2.3.5,1), since the brummel 
hooks of the STAR messenger will not easily 
pass between the receivers’ bell housings. 
Double-probe receiving stations will provide 
the remating line in paragraph 3.9.3. 

3.8.2 Messenger Return Line. The messenger 
return line is 300 feet (91.4 mm) of 2-114 inch 
(57.1 mm) nylon line. It is fitted with a 5/8 inch 
(15.8 mm) screw pin shackle on one end. 

3.9.3 Remating Line. The remating line is 
required at double-probe receiving stations. It 
is a hand- tended 2-l/4 inch (5 7.1 mm) nylon 
line of a length suited to the individual ship. It 
should be no less than 60 feet (18.2 m) in length 
and shall have a soft eye fitted on one end. 
The remating line is furnished by the receiving 
station. It is attached at the messenger pip-pin 
attachment point after the probes are seated 
and the messenger has been removed. 

3.9.4 Riding Line. The standard riding line is 4 
inch (101.6 mm) manila line, 25 to 45 feet (7.6 to 
12.7 m) long. A thimble eye splice with a 3-l/4 
inch (82.5 mm) pear-shaped link is inserted in 
one end of the riding line. The riding line used 
with small ships (PHMs, PCGs, and so forth) is 
2-l/2 inch (63.5 mm) manila line (used with the 
2-l/2 inch (63.5 mm) hose rig only). 

Only manila riding line is 
authorized. Failure to observe the 
prescribed riding line arrangement 
(especially line sizes and types) could 
result in overload of padeyes, cleats, 
or riding line fittings with resultant 
injury to personnel. 

3,9.5 Two-Fold Purchase. The two-fold 
purchase is used with the riding line, as shown 
in Figure 3-30. The tackle consists of two 7 
inch (177.8 mm) or 8 inch (203.2 mm) wood or 
metal blocks with 2-l/2 inch (63.5 mm) manila 
line (length to suit). 

3.9.6 Easing-Out Line. The easing-out line is 
12- to 21-thread manila with whipped ends. Its 
length should be sufficient to safely ease the 
spanwire clear of the side of the receiving ship. 

3.9.7 Outer Bight Line (Optional). The outer 
bight line is used only for close-in rigs. It is 
either 4 inch MM mm) braided spun polyester 
(ML-R-24536) or 4 inch (101.6 mm) double- 
braided nylon. See Figures 3-31 and 3-32. 

3.9.8 Spantine, The spanline is used with the 
2-l/2 inch hose rig. It is either 4 inch (101.6 
mm) double-braided polyester or 3-l/2 inch 
(88.9 mm) circular three-strand nylon, 450 feet 
(137.1 m) in length. 

3.9.9 Retrieving Line (Number 1 Saddle 
Whip). The whip is normally wire rope; 
however, some ships still use 3-l/2 inch (88.9 
mm) nylon line, a minimum of 450 feet (137.1 
m) in length. 

3.10 HOSE AND FITT!NGS 

3.10.1 Hose (MILSPEC MIL-H-22240). The 
hose is lightweight and nonrigid (collapsible). It 
is available in 4 inch (101.6 mm), 6 inch (152.4 
mm), and 7 inch (177.8 mm) sizes. The unit 
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length of issue is 30 feet (9.1 m) for the 4 inch 
(101.6 mm) size and 35 feet (10.6 m) for the 6 
inch 052.4 mm) and 7 inch (177.8 mm) sizes. 

3.10.2 Hose Saddles (Flow-Through). The 
two types of hose saddle used with the 6 inch 
(152.4 mm) or 7 inch (177.8 mm) hose are shown 
in Figure 3-4. Type “A” is 19 inches (482.6 mm) 
Iong and is used in the single-hose rig and for 
the lower hose in the double-hose rig. Type “I3” 
is 32 inches (812.8 mm) long and is used for the 
upper hose in the double-hose rig. Details of 
these saddles are shown in NAVSHIPS Std Plans 
810-1385957 and 810-1385962. 

3.10.3 Nose Couplings (MILSPEC Mlt-C- 
24356). The hose couplings for 4 inch (101.6 
mm), 6 inch (152.4 mm), and 7 inch (177.8 mm) 
hoses are re-attachable couplings of male and 
female design. The female end incorporates a 
rubber “0” ring for sealing the joint. A split 
clamp and band assembly is used to attach the 
male and female couplings together. 

3.10.4 Riding Line Fittings (Flow-Through). 
The riding line fittings for 6 inch (152.4 mm) 
and 7 inch (177.8 mm) hoses are flow-through 
design. Details of these fittings are shown in 
NAVSI-IIPS Std Plans 810-1385968 (for the 6 
inch (152.4 mm> fitting) and 810-1385969 Ifor 
the 7 inch (177.8 mm) fitting). 

3.11 FUELING COUPLINGS 

A variety of fueling couplings are required 
to provide for the compatibility of the delivery 
and receiving ships. The couplings are described 
in the following paragraphs. 

3.11.1 Single Probe, The single-probe fueling 
coupling consists of a fueling probe and receiver 
as shown in Figure 3-S. See NAVSEA 
Technical Manual 0978-LP-03S-3010. The 
probe fueling system is approved for the trans- 
fer of F76 and F44 UP-S). 

3.11.1,l Single Probe and Carrier Assembly. 
The single probe and carrier assembly (Figure 
3-S) is attached to the delivery ship’s hose and 

consists of a trolley carriage, a tube, and a 
probe. The trolley carriage is hinged so that it 
can be rigged to the spanwire without disas- 
sembly of parts. The four sheaves in the car- 
riage are of different diameter. Ensure sheaves 
are installed as shown in Figure 3-6 for correct 
alignment of the probe to the receiver. The 
tube serves as a training mechanism and 
provides a means for connecting the fuel hose 
to the probe. The probe has a latching 
mechanism that holds the probe in the receiver 
by spring force. The probe also has a built-in 
sliding sleeve valve that opens on proper en- 
gagement with the probe receiver and auto- 
matically closes upon disengagement during fuel 
transfer.. A line pull of about 300 lb 1136 kg) on 
the messenger or remating line is required to 
engage the probe in the receiver. A designed 
line pull of 2,500 lb (1,134 kg) (plus or minus 500 
lb (227 kg)) on the retrieving line will disengage 
the probe from the receiver. 

3.11,1,2 Slngls-Probe Receiver, The receiver 
(Figure 3-5) i s mounted on the receiving ship 
and consists of a swivel arm assembly, the 
receiver, and a manual release lever. A pelican 
hook, used as the spanwire attachment point, is 
an integral part of the swivel arm assembly. 
The receiver is mounted on the swivel arm, 
which keeps the receiver directly in line with 
the spanwire and the probe, The arrangement 
provides excellent alignment during connect-up 
of the probe to the receiver, providing the mes- 
senger fairlead block has been installed on the 
side of the probe swivel joint that is opposite 
from the side of the line pull (see Figure 3-24). 
The manual release lever can be mounted on 
either the forward or aft side of the receiver to 
suit local conditions. Latch indicator flags, 
mounted on each side of the housing, indicate 
when the probe is fully engaged in the receiver 
(see Figure 3-25). Wh en the probe is engaged, 
the flags are in the raised position; when the 
probe is disengaged, the flags are in the stowed 
position. 
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I FLOW-THRU 
I 

SAFETY ANCHOR 
SADDLES SHACKLES I 

6” (152.4 mm) 1 3/4” WJl mm) 1 . 
7” (177.8 mm) 7w (22.2 mm) 

\ 

112” (12,7 mm) 
SAFETY ANCHOR SHACKLE 
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(12.7 mm) WIRE PENDANT (CRES) 
APPROX 30” (76.2cm) LONG 

FLOW-THRU SADDLE 
(TYPE B) 
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SADDLE 
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HOSE COUPLING 
(SPLIT CLAMP TYPE) 

+ 

l/2” (12.7mm) DIA -11 11 
LINK (2-l/2” (63.5 

x 5” (127.0 mm)) _ - ! 
I 9 1 

Figure 3-4. Hose Saddles 
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TROLLEY CARRIAGE STAR ME~ENGER 
MESSENGER 
_ __ .- --. . . ..-.- - , & .wAlTACHMENT / - 

u-u .pq 
TUBE ;IVER 

I I 

SPECIAL 
INHAUL CLAMP 

MESSENGER 
RETURN LINE 

MANUAL RELEASi 
LEVER 

Figure 3-S. Single Probe and Receiver 

3.11.1.3 Receiver Hose Assembly. The 
receiver hose assembly is a steel-reinforced 7 
inch (177.8 mm) diameter hose with a special 
male fitting and flanged connector at one end 
and a special female fitting at the other encl. It 
is 8 feet (2.4 m) long and connects the receiver 
to the fuel riser. 

3.11.2 Double Probe. The double-probe fuel- 
ing coupling consists of two fueling probes and 
two receivers as shown in Figure 3-7. See 
NAVSEA Technical Manual 0955-026-8010. 

3.11.2.1 Double Probe and Carrier 
Assembly. The double probe and carrier as- 
sembly consists of a trolley carriage and two 
tube and probe assemblies. Each tube and probe 
assembly for the double probe is identical to 
and interchangeable with the single probe. 
Hose lengths (Figure 3-8) and the adjustment 
of the stress wire bridle (Figure 3-9) are critical 
for successful seating of double probes in 
double-probe receivers. 

3.11.2.2 Double-Probe Receivers. The 
double-probe receivers consist of two receivers 
and a special base plate with a built-in swivel 
feature that permits tracking through the full 
working range of the receiving station. A spe- 
cial wire-reinforced hose connects each receiver 
to the fuel riser piping. Each receiver has a 
handle mounted on the housing to provide a 
means of disengaging the probe at the receiver. 
Latch indicator flags on each housing indicate 
when the probe is fully engaged in the receiver 
(see Figure 3-25). 

3.11.2.3 Double-Probe Receivers Using 
SIngI PrOb8. The double-probe receivers can 
receive a single probe (Figure 3-10) when the 
single probe is equipped with the special inhaul 
clamp (NAVSHIPS Std Plan 80064- 
803~2252874A). This clamp is mounted in place 
of the lower half of the existing outboard 
clamp. It has a pip-pin for securing the mes- 
senger or remating line to the probe. The spe- 
cial inhaul clamp allows the messenger or 
remating line to fairlead between the two 
probe receivers to the messenger fairlead block. 
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SHEAVE SHEAVE 
IDENTIFICATION O.D. 

NAVSHIPS 
PART NO. STOCK NO. 

1 UPPER FORWARD 
I 

S-1/2” 
I 

2255760-5 
I 

NSN2040-00-675-7102 
(139.7 mm) 

2 LOWER FORWARD 3-112” 2255760-6 NSN 2040-00-875-7105 
(88.9 mm) 

3 UPPER REAR 43/v 2255760-7 NSN 204WCM75-7 110 
(120.6 mm) 

4 LOWER REAR 
I 

4-714” 
I 

2255760-6 
I 

NSN 2040-00-8757116 
(107.9 mm) 

TROLLEY CARRIAGE 

3\ - /’ SPANWIRE 

4 2 

\ 
PROBE 

To provide praper alignment of the probe and receiver, check outside diam- 
eter (0.0.) of each sheave against table to insure each sheave is installed 
in its correct location. 

Do not tighten bolts and nuts further than required. This will pinch the 
trolley block which will misalign the holes for the pin and/or cause sheaws 
to bind. 

Figure 3-6. Single-Probe Trolley Carriage Sheaves 
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BASE PLATE ASSEMBLY 
SWIVEL ASSEMBtY 

PELICAN HOOK 

I 

SINGLE PROBE 
FLAG 
/ SPANWIRE END FllTlNG I 

SPANWIRE 
l-l Ii I 

P&BE RECEIVERS 

I 
RECEIVER HOSES (to fuel risers] 

MESSENGER FAIRLEAO BLOCK 

Figure 3-10. Singk Probe and Double-Probe Receivers 

3.11.3 Combined Quick-Release Coupling 
and Valve (Robb Coupling). The Robb cou- 
pling, shown in Figure 3-11, consists of (1) a 
male end attached to the fueling manifold on 
the receiving ship and (2) a female end secured 
to the end of the hose sent over by the delivery 
ship. Couplings made of steel or bronze may be 
used in F76 and F44 (JP-5) hose rigs. 

The female end is a slightly tapered tube 
with a spiit clamp coupling adapter at one end 
and a machined groove near the other end. The 
spiing-tensioned ball race in this groove lines 

up with the groove in the male end. When the 
two ends are joined, the spring-tensioned sleeve 
on the outside forces the balls down into the 
groove to hold the two ends together. A nipple 
gasket provides a tight joint when the two ends 
are joined. A valve, located in the female end, 
is held closed by a heavy spring, and a gasket 
ensures a tight seal. An operatxtg lever in the 
male end is linked to the ring-shaped actuating 
cam in the male end. When this lever is turned 
to the open position, the cam is thrust forward, 
opening the valve in the female end. 
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GASKET 
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TENSIONED 

OPERATING 
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\< -// 1 GROOVE 

SPLIT CLAMP 
COUPLING 
ADAPTER 

OPEN 
POSITIONED 

NIPPLE 
GASKET 

SLOT FOFi- I - - - 

ACTUATING -aa. 

FEMALE END 
DELIV. SHIP 

LEVER-DETACHABLE FOR PRYING 
OPEN SPRING-TENSIONED SLEEVE 

MALE END 
RECEIVING 
SHIP 

QUICK-TRIP 
ROBB COUPLING 
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SLEEVE IT0 RELEASE GROOVE 
BEARINGS, SLIDE BACK) - 

USE ONLY Oil U.S. TO U&sHlPS 

Figure S-11. Combined Quick-Release Coupling and Valve (Robb Coupling) 
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Because there are both 6 inch (152.4 mm) and 7 
inch (177.8 mm) spht clamp coupling adapters 
available for the female end, the Robb coupling 
can be used with either the 6 inch (152.4 mm) or 
7 inch (177.8 mm) hose. 

Note 

The Robb coupling quick-trip 
device (Figure 3-11) must be instal- 
led on the female end of the Robb 
coupling by the delivery station 
prior to sending the rig over. 

3.11.4 Breakable-Spool, Quick -Release 
Coupling. This coupling, shown in Figure 3-12, . used when fueling NATO-nation 
tEATO-nation, and MSC ships that are no; 
equipped with the probe receiver. 

1. The A-end, rigged by the receiving ship, 
is a cast-iron spool with a standard hose 
flange on one end and a slotted flange on the 
other. A groove machined around the spool 
weakens it sufficiently to permit its being 
broken easily in an emergency by a blow 
from a sledge hammer. 

2. The B-end, attached to the end of the 
hose passed by the delivery ship, is a cast- 
iron spool with a hose flange on one end and 
a special floating ring flange with drop bolts 
on the other. The floating ring flange can be 
rotated quickly to bring the drop bolts into 
line with the slots in the A-end. A gasket 
mounted in the outboard side of the B-end 
ensures an oil-tight fit. A blank flange is at- 
tached to the B-end when the hose is passed 
to prevent oil from spilling and water from 
entering the hose. 

3.11.5 Pigtail, 4 Inch (101.6 mm). This fitting 
is a 4 inch (101.6 mm) diameter rigid hose 
(MILSPEC MIL-H-0015100), 10 feet (3.0 m) 
long. It is used for fueling ships with an open 
trunk fuel system. 

3.11.6 Quick-Release Coupling, 4 Inch 
(101.6 mm). Thy+ couplrng (NAVSHIPS Std Plan 
80%25568911 IS attached to the 4 Inch (101.6 
mm) pigtail for fuelrng small ships fitted with 4 
inch (KU.6 mm1 fuel risers. 

3.11.7 Quick-Release Coupling, 2-I/2 Inch 
(63.5 mm). This coupling (NAVSHIPS Std Plan 
805-2557603) is used when fueling small ships 
equipped with 2-l/2 inch (63 5 mm) fuel risers. 

3.12 SPANWIRE END FITTINGS 

The spanwire weak-link end fitting (Figure 
3-13a) is installed on the outboard end of the 
spanwire. Use the 314 inch (19.0 mm) fitting 
(designed to fail at 30,000 lb (13,608 kg)) for a 
single-hose rig and the 7/8 inch (22.2 mm) fit- 
ting (designed to fail at 35,000 lb (15,876 kg)) 
for a double-hose rig. When delivering to 
double-probe receiving stations, only the span- 
wire weak-link end fitting shall be used. The 
alternate end fitting (Figure 3-13b) is not com- 
patible with double-probe receivers. 

Note 

Ships with single-hose rigs and 7/8 
inch (22.2 mm) spanwires will use 
the 7/8 inch (22.2 mm) weak-link 
end fitting. 

For fuel delivery at stations having wire 
rope that is normally used for purposes other 
than fuel delivery, one of the following wire 
rope end fittings is required: 

1. For probe fueling, the alternate end fit- 
ting (Figure 3-13b) 

2, For fueling methods other than probe, a 
S/8 inch (15.8 mm) shackle and a I inch (25.4 
mm) pelican hook for a single-hose rig and a 
3/4 inch (19.0 mm) shackle and a I inch (25.4 
mm) pelican hook for a double-hose rig 
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‘1 
\\ I 

FOR USE ON ANY 
NATO/SEATO SHIP 
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FLANGE 

A END - RECEIVING SHlP B END - DELIVERY SHIP 

Flgure 3-12. Breakable-Spool, Quick-Release Coupling 
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3. For fueling from a cargo STREAM high- 
hnr sta’ .4, the highline end fitting is 
rwwved and the FAS STREAM adapter 
(Figure 3-13~) is used on the highline poured 
saket to connect a 7/8 inch (22.2 mm) FAS 
spanwrre weak-link end fitting. 

I,,,,,,1 

The FAS weak-link end fitting 
shall be used for FAS operations on- 
ly. When the highline is to be used 
for cargo STREAM operations, the 
FAS weak-link end fitting and 
adapter must be removed and the 

. highline end fitting reinstalled. 

3.13 MISCELLANEOUS FITTINGS 

1. Hose adapters - see specification MIL- 
C-24356. 

2. Spanwire trolley blocks - see NAVSHIPS 
Std Plan 805-2219047. 

3. Robb coupling quick-trip device - see 
NAVSHIPS Std Plan 805-2556863. 9. 

4. Pelican hooks - see NAVSHIPS Std Plan 
805-2556852. 

5. Hose crimping device - see NAVSHIPS 
Std Plan 8052554813. 

6. FAS special shackle - see NAVSHIPS Std 
Plan 805-2556884. 

7. Probe relatching tool - see NAVSHIPS 
Std Plan 805-2250560. The probe relatching 
tool (Figure 3-14) is designed to provide a 
rapid meanb af relatching the probe’s six lock 
arms simultaneously. 

8. Probe sleeve retractor - see NAVSHIPS 
Std Plan 8052214629. The sleeve retractor 
(Figure 3-15) is a special tool used to 
manually open the sliding sleeve valve in the 

probe to drain the f ueI from *the hose rig and 
to provide i! + f’.* :til replacing the probe nose 
seal. The 11ose shield of the retractor is 
designed for connecting to a 7 inch (177.8 
mm) JwAper hose, 

9. Riding line cleat - the preferred riding 
line cleat is the three-horn cleat (see 
NAVSHIPS Dwg 8052554187). Another 
type, the two-horn cleat, may be found on 
older installations. Although not as desirable 
as the three-horn cleat, the two-horn cleat 
can be used as a riding hne cleat. The two 
cleats are illustrated in Figure 3-16. 

For additronal details and information for 
hardware used in FAS systems, see NAVSEA 
S9570-AD-CAT-010, UNREP Hardware and 
Equipment Manual. 

3.14 ALONGSIDE FUELING-AT-SEA RIGS 

Fleet Underway Replenishment Guide 
(COMNAVSURFPACINST 3180.2 or COM- 
NAVSURFLANTINST C9010.1) and NAV- 
SHIPS 0905-487-2010, UNREP Station 
Capabilities Handbook, provide replenishment 
station data for selecting station and rig type. 

The preferred fuel transfer rig is fuel 
STREAM (tensioned spanwire). 

Fuel can also be transferred using the non- 
tensioned spanwire rig, or as a backup, the 
close-in rig or the astern rig. 

Fueling-at-sea hardware for delivery and 
receiving stations are listed in Figures 3-51 and 
3-52 at the end of the chapter. 

3.15 FUEL STREAM RIG 

In the fuel STREAM rig (Figure 3-171, the 
hose is supported between two ships on the 
ram-tensioned spanwire. The acronym given to 
the ram-tensioned spanwire rig is fuel 
STREAM (standard tensioned replenishment 
alongside method). The fuel STREAM rig al- 
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SPINDLE TOP PLATE 

INSTRUCTION 
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Figure 3-14. Probe Rclatching Tool 
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NOSE 

HALF RING 

INSTALLING SLEEVE RETRACTOR 

PROBE NOSE 

RETRACTING PROBE SLEEVE VALVE 

THREE-HORN CLEAT 

TWO-HORN CLEAT 

Figure 3-15. Probe Sleeve Retractor 
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. 

SADDLE WtNCHES 

Figure 3-17. Fuel STREAM Rig - Single Hose With Probe 

lows ships to open out to a greater distance 
than is possible with the other fueling rigs, min- 
imizes the possibility of tightlining and parting 
of the spanwire, and provides for improved 
personnel safety. 

Normal operating air pressures of ram ten- 
sioners for fuel STREAM are generally 800 psi 
(5,516 kPa) air (8,000 lb (3,634 kg) line tension) 
for the single-hose rig and 1,550 psi (10,687 kPa) 
air (15,500 lb (7,041.6 kg) line tension) for the 
double- hose rig. See Figure 3-18 for fuel 
STREAM ram tensioner air pressure settings. 

hydraulic pressure compensating 
system instead of a ram tensioner to 
maintain tension on the spanwire. 

The fuel STREAM rig shall be rigged with 
wire for all saddle whips, including the retriev- 
ing saddle, whenever winches can be made 
available, 0 therwise, double- braided nylon line 
is substituted for one or more of the normally 
wire-rigged saddle whips (see paragraph 3.9*9). 
The use of a wire rope retrieving whip is man- 
datory when delivering a double probe. 

Fuel STREAM rigs in order of preference 
are: 

Note 

Ramless spanwire winches, such as 
those used on aircraft carriers and 
battleships to refuel escorts and 
those installed in newer ADS, use a 

1. Fuel STREAM with probe and carrier 
assembly 

2. Fuel STREAM with Robb or breakable- 
spool coupling. 
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. 
RAM NORMAL RAM PRESSURE SETTING (PSI] 

PRESSURE (PSI) ’ 
SHIP STATlONS (11 (21 (31 DOUBLE HOSE (3) SINGLE HOSE (3) 

AE-35 3 800 -- 800 
(5,5t6) (5,5W 

AFS-4,7 3 800 I-- 800 
(5,516) (5,516) 

AO-98, QQ 3, Q 800 -- 800 
(5,516) (5,516) 

6,8, 10 t500 1500 -- 
flu, 342) f 10,342) 

AO-177 1, 7 900 -- 800 . 
(6,2W 6,516) 

Z&8 1600 1500 --- 
(1 1,032) (10,342) 

T-AO-105, 3,4 850 -- 800 
107, to8 (5,861) (5,516) 

6,9, 10 1500 1500 cc- 
(10,342) (10,342) 

T-Ao-106, 3,4, Q 800 cc- 800 
to9 (5,516) (5,516) 

6, 10 1400 1400 --- 
fQ,6=9 lQ,652) 

T-AU143 Q 800 -- -- 
thru t48 (5,516) 

lQl2 1400 1400 -- 
(Q,6W (9,652) 

AOE - All 3,4,8, Q, 12, t0 1550 1550 800 
(1 WW WWW (5,516) ’ 

AOR - All 2,3,6,8,Q, 12 t 550 1550 800 

I WWW ( 10,6B6) (5,516) 

NOTE: (I) Maximum ram pressure bssed on winch maximum line pull. 

(2) Air pnssure is read with the ram in the down position (secured). 

(3) Data provided in parentheses reflects units in kilopascal kPa). , 

Figure 3-18. Ram Tensioner Air Prcssurc Settings for Fuel STREAM Rig 
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3.15.1 Rigging the Delivery Station for Fuel 
STREAM 

3.lM.l Hose Assembly. Hose lengths are 
joined together by re-attachable couplings and 
clamps. Each hose length shall have a male 
clamp coupling on the outboard end and a 
female clamp coupling on the inboard end. The 
female end incorporates a rubber “0” ring seal. 

When joining hose lengths, the male and 
female clamp ends are pushed into engagement. 
The joint is then secured by a split clamp and 
band assembly which is wrapped around each 
hose coupling and locked to retain both cou- 
plings. It is important to protect the surfaces of 
the male clamp fitting to ensure a leak-proof 
seal when it is made up with the female cou- 
pling. These couplings can be assembled and 
disassembled by fleet personnel. Damaged sec- 
tions of hose may. be removed, and the remain- 
ing good sections can still be used. 

The fuel STREAM hose rig is approximate- 
ly 300 feet (91.4 m) long with the following fit- 
tings and hose lengths coupled in succession, 
starting with the inboard end. 

a Two 35 foot (10.6 m) lengths of hose 
(inboard length cut to suit) 

o Flow-through saddle (No. 4) 

l Two 35 foot (10.6 m) lengths of hose 

l Flow-through saddle (No. 3) 

a Two 35 foot (10.6 m) lengths of hose 

l Flow-through saddle (No. 2) 

# Two 35 foot (10.6 m) lengths of hose 

or Flow-through saddle (No. 1) 

or One 22 foot (6.7 m) length of hose 

a One 4 foot (1.2 m) length of hose 

l Flow-through riding line fitting 

a One 9 foot (2.7 m) length of hose 

a Fueling probe and carrier assembly. 

The 22 foot (6.7 m) outboard length may be 
cut to suit when using the probe system to 
prevent probe damage at the delivery ship’s 
bulwark. When using double probe, both hoses 
from the retriever saddle to the probe tubes 
must be equal in length to permit seating of the 
probes (see Figures 3-8 and 3-9). 

A stress wire connects each of the riding 
line fittings and the retriever saddle (No. 1) to 
prevent the hose from taking a strain. 

3.15.1.2 Hose End Fittings. The probe, which 
has a 7 inch (177.8 mm) diameter, provides an 
improved rate of fuel transfer over the Robb 
coupling, which has a 6 inch (152.4 mm) 
diameter. Robb and probe couplings may be ex- 
changed on the same hose to meet customer 
requirements, but the Robb coupling shall be 
removed before the probe is attached to the 
hose, 

3.15.1.3 Rigging the Hose Assembly. The 
hose is suspended from the spanwire by trolley 
blocks. Except for the inboard saddle, one trol- 
ley is shackled to each flow-through saddle and 
one trolley to each riding line fitting. The trol- 
ley carriage is fitted to the spanwire. 

For passing the rig, the spanwire is stopped 
to two beckets, 350 feet (106.5 m) from the 
shackle end of the messenger, as shown in 
Figure 3-19. Grease in the way of the stops 
should be removed from the spanwire. 

3.15.1.4 Saddle Whips. Wire rope saddle 
whips are used to control the positions of the 
flow-through saddles on the spanwire (see 
Figure 3- 17 ). 

a Flow-through riding line fitting 

3-25 ORIGINAL 



NWP 14 (Rev. C) 

3,15.1.4.1 No 3. Saddle Whip. This whip con- 
trols both the No. 3 and No. 4 saddles, The 
whip end IS secured to the No. 3 saddle, reeved 
through the three blocks supporting the No. 4 
saddle, and then fairled to the No. 3 saddle 
winch. The runner bIock (normally called a yo- 
yo block), attached to the No. 4 saddle, is a 
nonswiveling block equipped with an antitop- 
pling device (Figure 3-20). A 3/4 inch (19.0 
mm) wire pendant (length to suit ship installa- 
tron) is shackled to the bottom of the No. 4 

saddle and to a padeye on the deck. This pen- 
dant prevents two-blocking of the No. 4 saddle. 
A standard high-speed block can be used as the 
yo-yo block, if it is modified to lock the swivel 
feature in a fixed position and the antitoppling 
device is installed. 

3.15.1.4.2 No. 2 Saddle Whip. The whip end 
is secured to the No. 2 saddle, reeved through a 
block on the kingpost outrigger, and then 
reeved through a fairlead block to a winch. 

+ SHACKLE END OF 
MESSENGER 350’ . 

L 

SQUARE KNOT\- 

MlNlMUM OF THRE 
TWISTS 

B/l P-THREAD STOP 

NYLON BECKET 
SPLICED INTO 
MESSENGER 

CLOVE HITCH WITH ONE 
ADDITIONAL INSIDE 
TURN ON EACH STRAND END FITTING 

Figure 3-19. Method of Stopping the Spanwlre to the Messenger 
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3.15.1.4.3 No. 1 (Retrieving) Saddle Whip. 
The whip end is secured to the outboard (No. 1) 
saddle, reeved through a block on the after side 
of the kingpost outrigger (or boom head), and 
then reeved through a fairlead sheave to a 
winch. 

3.15.1.5 Fuel Transfer. Care must be taken to 
ensure that quick-closing valves and fuel line 
valves on both ships are open and remain open 
until pumping stops. Closing or throttling of 
valves on receiving ships can result in destruc- 
tive pressure surges within the piping systems. 
The delivery ship should be kept advised of 
fueling time remaining at each station. 

When fueling is complete, the delivery ship 
will (in all cases) determine the need for blow- 
down of hose using air to remove the excess 
fuel. When the delivery ship is signaled to stop 
pumping, the valve in the fuel oil transfer 
piping at the sending station is closed and low 
pressure air (approximately 80 psi (552 kPa)) is 
injected into the fuel transfer hose. This final 
step of blowing fuel into the receiving ship’s 
tank requires about 3 minutes to complete. The 
receiving station must not disconnect the FAS 
coupling until the blowdown is complete. 
Receiving ships must also leave valves and tank 
vents open during blowdown so that fuel and 
air may move through the hose. 

A second method used by delivery ships to 
remove fuel from the hose is commonly refer- 
red to as a back suction. This term is mislead- 
ing as fuel is removed by gravity flow 
combined with a venturi effect. Delivery ships 
cannot reverse their large centrifugal pumps 
(which run in one direction only). The delivery 
ship allows fuel to cycle through a line bypass- 
ing the piping manifold to a cargo tank. As the 
fuel in the bypass line flows to the cargo tanks, 
a slight suction is created at the piping 
manifold. This method normally consumes con- 
siderably more time than the blowdown 
method. 

3.16 SINGLE-HOSE FUEL STREAM RIG 

The single- hose fuel STREAM rig (Figure 1 
3-21) is a tensioned spanwire rig with the 
spanwire and saddle whips tended by winches 
at the delivery station. 

The hose can be rigged with: 

1. A probe to a single- or double-probe 
receiver (preferred method) 

2. A Robb coupling to a Robb receiver 

3. A pigtail for fueling to a fuel trunk. 

The spanwire is passed to the receiving sta- 
tion by messenger and the spanwire end fitting 
secured at the receiving station. The spanwire is 
tensioned by hauling in slack wire and com- 
pressing the ram tensioner. The single-hose rig 
is hauled along the tensioned spanwire to the 
receiving station. The receiving station hooks 
the fuel hose to its fuel connection and the rig 
is ready for fuel transfer. 

3.16,1 Fuel STREAM Station Rigging. Fuel 
STREAM station rigging varies slightly, 
depending on the type of connection required at 
the fuel riser. Rig single probe to single-probe 
receiver as shown in Figures 3-5 and 3-21 and 
single probe to double-probe receivers as shown 
in Figure 3-10. When the receiving station is 
rigged to receive a Robb coupling, rig as shown 
in Figure 3-22. 

Rig passing procedures for all single- hose 
rigs are basically the same. The probe has au- 
tomatic connect and disconnect features. All 
other couplings must be manually connected 
and disconnected and require a riding line to 
retain the hose at the receiving station. 
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IN ‘BOARD SADDLE WHIP w 
a -_ --- _ _ -__- -_- - _-_ 

CLUSE LINK CHAIN 
(l/2” (12.7 mm) DIA 
2-l/2” (63.5 mm) x 2 
5” (127.00 mm) LINKS)\ 
(OPTIONAL) 

5/8” (15.8 mm) 
WIRE PREVENTER 
(2 TURNS) 

YO-YO;B LOCK 
(WITH ANTITOPPLING 
DEVICE} 

SAFETY ANCHOR SHACKLE 
\ (SIZE TO SUlT BLOCK) 

I l-l/4” (31.6 mm) 

TYPE A 
SADDLE 

L 
7/8” (22.2 mm) SAFETY 
ANCHOR SHACKLE 

31’4” (19.0 mm) WIRE 
PENDANT TO DECK 

-BELOW 

\SINGL~+HOSE RIG 1 

INBOA 
SADDL 

IWHIP 

CLOSE LINK CHAIN 
(l/2” (12.7 mm) DIA 
2-l/2” (63.5 mm) x 
5” (127.0 mm) LINKS) 
(OPTIONAL) 

5/8” (15.8 mm) 

YO-YO BLOCK 
(WITH ANTITOPPLfNG 
DEVICE) 

SAFETY ANCHOR SHACKLE 
(SIZE TO SUIT BLOCK) l-l/4’ 

7/8” (22.2 mm) SAFETY 
ANCHOR SHACKLE 

TYPE B SADDLE 

(2 TURNS) 
-Y% TYPE A SADDLE 

3/4” (19.0 mm) WIRE 
PENDANT TO DI --. a.., 

WiRE- PREVENTER< 

BtzLUW 
7/8” (22.2 mm) SAFETY 1 ANCHOR SHACKLE 

’ (31.6 mm) 

DOUBLHOSE RIG’ 

Figure 3-20. Inboard Saddle Arrangement 

3-28 ORIGINAL 



NWP 14 (Rev. C) 

336.2 Preparing fuel STREAM With Single 
Probe 

(1) DELIVERY SHIP 

Note 

When sending single probe to a 
single-probe receiver, use the STAR 
messenger (Figure 2-10). The 60 
foot (18.2 m) releasing line section of 
the STAR messenger will be used by 
the receiving station as the remat- 
ing line. 

l- Fake out the messenger and attach the 
inboard end to the trolley carriage, as shown 

. in Figure 3-23, 

Note 

When sending single probe to 
double-probe receivers, use the 
basic messenger and attach it to the 
special inhaul clamp on the trolley 
carriage (Figure 3-10). Attach the 
messenger return line to the soft 
eye splice at the inboard end of the c 
messenger. 

2. Stop off the spanwire to the messenger 
350 feet (106.5 m) from the inboard 
(shackled) end of the messenger, as shown in 
Figure 3-19. 

3. Fake out and attach the lead line for the 
station phone line and the lead line messen- 
ger for the phone/distance line to the mes- 
senger (as required). 

4. Secure the 6 foot (1.8 m) tail of the sta- 
tion phone line to a cleat at the bulwark. 

5. Fake out the messenger return line and 
attach the shackled end around the probe 
tube at the trolley carriage, as shown in 
Figure 3-21. 

6. Ensure that all probe latches are 
retracted. 

7. Ensure that all necessary rlgglng, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 

(2) RECEIVING SHIP 

1. install a 12 inch (304.8 mm) wood or metal 
messenger fairlead block (see Figure 3-24 for 
correct installation). 

2. Install deck fairlead snatch blocks (as 
necessary) and prereeve small stuff for the 
messenger lead. Riding lines are not to be 
used with a probe rig. 

3. Remove the cover from the probe 
receiver and verify that the seal in the bell 
housing is not damaged and is lubricated. 

4. Provide an easing-out line on station for 
the spanwire. 

5. Ensure that all necessary rigging, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 

Note 

A remating line must be provided 
on station when receiving at 
double-probe receivers. 

3.16.3 Passing Fuel STREAM With Single 
Probe. A receiving ship with deck-loaded 
aircraft will provide all shot lines and bolos. 
When the receiving ship provides an individual 
shot line for a remotely located phone/distance 
line, it attaches the lead line messenger to the 
zero end of the phone/distance line dnd then to 
the shot line. The delivery ship hauls over the 
line. 
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When the delivery ship provides an in- 
dividual shot line for a remotely located 
phone/distance line, it passes the shot line with 
the lead lrne messenger for the phone/distance 
line attached. When the lead line messenger is 
received on board, the receiving ship discon- 
nects the lead line messenger, attaches it to 
light line at the zero end of the phone/distance 
line, and signals the delivery ship to haul in. 

(1) DELIVERY SHIP 

1. Position the Nos. 1, 2, and 3 saddle trol- 
leys for smooth fair-leading of the spanwire. 

2. Send over the shot line and attach it to 
the messenger. 

and continue to haul in the messenger 
through the rigging and fairlead blocks. 

2. When the lead hne for the station phone 
line and the lead line messenger for the 
phone/distance line are received on board, 
disconnect them and move them clear of the 
area. 

3. Attach the lead line messenger for the 
phone/distance line to the phone/distance 
line and signal the delivery station to haul 
in. 

4. Haul in the station phone line and hand 
tend. 

(3) BOTH SHIPS 
(2) RECEIVING SHIP 

1. Receive the shot line and haul in. When 
the bitter end of the messenger comes 
aboard, attach it to the prereeved small stuff 

1. Connect the station phone line headsets, 
establish voice communication, and advise 
the rig captain: “We have station-to-station 
phone communication,” 

I MESSENGER FAIRLEAD BLOCK All I 
STAR 
MESSENGER 

SPANWI RE 
END FITTING k 

SWIVFL ARM 
Jl 

MANUAL I 
‘III Y- 

I 
RELEASE LEVER 

(Yb RECEIVER HOSE 
[to fuel riser) 

Figure 3-21. Single-Hose Fuel STREAM Rig With Probe 
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RECEIVING END 

I /A I MESSENGER -$t,,, -q 

DELIVERY END 

FLOW-THRU 
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MESSENGER - 
RETURN 

LINE 

Figure 3-22. Single-Hose Fuel STREAM Rig With Robb Coupling 
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5/8” (15.8 mm) SCREW PIN 
STAR MESSENGER ANCHOR SHACKLE 

. SPANWIRE 

SINGLE-PROBE 
TROLLEY CARRIAGE 

ENSURE SCREW PIN EYE 
FACES AWAY FROM 

SPANWIRE 

/ 
SPANWIRE 

Figure 3-23. Attachment of STAR Messenger Shackle to Trolley Carriage 
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SPAN WIRE F 

v PROBE 
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PADEYE TO LEFT OF RECEIVER 

LOCK 

RRECT 

Figure 3-24. Messenger Fairlcad at Receiving Station (Top View) 
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(4) DELIVERY SHIP 

1. Haul in the lead line messenger for the 
phone/distance line, When the zero end of 
the phone/distance line is aboard, attach it 
to the outermost rail, clear of the transfer 
station. \ 

2. Connect the phone/distance hne headset, 
establish voice communication, and advise 
the bridge: “We have bridge- to- bridge 
phone communication.” 

3. Ensure that the spanwire’s antislack 
device is turned on or that slack is pulled 
from the spanwire through the ram ten- 
sioner to prevent fouling of the spanwire 
winch drum. 

(5) RECEIVING SHIP 

1. Continue to haul in the messenger. 

Note 

Before attaching the spanwire to 
the pelican hook, make sure that 
the messenger is not twisted with 
the spanwire. If twisted, the probe 
will not seat in the receiver. 

2. Cut the first stop, remove any twists of 
the messenger around the spanwire, and at- 
tach the spanwire end fitting to the pelican * 
hook on the swivel arm assembly. Use the 
correct cotter pin (see Figure 2-21). ’ 

When attaching the special link of 
the alternate spanwire end fitting 
(Figure 3-13b) to the pelican hook, 
make sure that the eye of the screw 
pin on the anchor shackle is on top; 
otherwise, the probe will not seat. 

3. Install the easing-out line on the span- 
wire end fitting and secure. 

4. Slack the messenger to allow the pelican 
hook to take the strain of the spanwire, then 
cut the remaining stop that holds the span- 
wire to the messenger. 

5. Clear personnel from the immediate area. 

(6) BOTH SHIPS 

1. The receiving station’s phone talker will 
notify both his bridge and the delivery 
station: “Ready to tension spanwire at 
station .‘! This alerts his bridge that ten- 
sion will be applied shortly. No response is 
required from the bridge, unless it is 
negative. 

2. The delivery station’s phone talker will 
inform his bridge: “We are tensioning the 
spanwire at station ” . At the same time, 
the rig captain instructs the winch operator 
to start tensioning. No response is required 
from the bridge, unless it is negative. 

3. To complete the communication loop, the 
delivery ship’s bridge shall immediately 
notify the receiving ship’s bridge: “We are 
tensioning the spanwire at my station II . 

4. If either ship’s bridge determines that it 
wants to delay tensioning the spanwire after 
it has received word that the stations are 
ready, both ship’s bridges and the delivery 
station shall be notified immediately. The 
delivery ship’s bridge shall immediately pass 
the word to the delivery station: I1Do not 
tension at station .‘I The rig captain shall 
immediately instruct the winch operator to 
stop tensioning, slacken, and tend the 
spanwire. 

(7) RECEIVING SHIP 

1. Haul in on the messenger. When the 
probe gets near the receiver, haul in the 
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probe until it seats in the receiver. When the 
probe snaps in, the receiver latch indicator 
flags (Figure 3-25) will raise. This indicates 
that the probe is engaged in the receiver. 

2. Once the probe is properly engaged, dis- 
connect the STAR messenger at the brum- 
me1 hooks, Leave the 60 foot (18.2 m) section 
attached to the trolley carriage for use as 
the remating line, secure the bitter end to a 
cleat, and coil clown the remaining length. 
Do not take a strain on the remating line, 
The remating line is used to reseat the probe 
in the receiver, should the probe disengage. 
A remating line under tension while the 
probe is seated may damage the probe’s 
latching mechanisms and will allow fuel to 
spray if the probe unlatches inadvertently. 
(If using the basic messenger, remove the 
messenger from the snatch block, Pass the 
remating line (provided by the receiving sta- 
tion) through the snatch block and shackle it 
to the outboard end of the trolley carriage. 
Secure the bitter end to a cleat and coil 
down the remaining length.) 

3. Stand clear of the rig. 

4. Signal the delivery station: “Start 
pumping.” 

(8) DELIVERY SHIP 

1. Advise the bridge and cargo control: “Sta- 
tion ready to start pumping.” 

2. Commence pumping fuel. 

(9) RECEIVING SHIP 

1. After fuel transfer has started, disconnect 
the messenger return line from the probe 
tube [Figure 3-21) and connect it to the 
brummel hook on the long section of the 
STAR messenger. (If using the basic mes- 
senger, unshackle the messenger return line 
from the probe tube and shackle it to the 
messenger.) 

2. Signal the delivery station to haul in the 
messenger return line. 

3.16.4 Operating Fuel STREAM With Single 
Probe 

(1) DELIVERY SHIP 

1. The saddle winch operator positions all 
saddles for a smooth flow of fuel through 
the hose and tends the saddles, The retriev- 
ing saddle whip (No. 1) shall be tended slack 
during fueling operations to prevent an ex- 
cessive load at the receiving station’s fuel 
connection. The outboard saddle winch (No. 
2) is tended to keep the hose bights out of 
the water, prevent kinking of the hose at 
the receiving station’s fuel connection, and 
prevent excess strain on the hose or stress 

2, Haul in and coil down the messenger 
return line and messenger. 

3.16.5 Retrieving Fuel STREAM With Single 
Probe, When fuel transfer is complete, the 
receiving station removes the 60 foot (18.2 m) 
section of the STAR messenger from the cleat, 
fairlead blocks, and all obstructions, and coils it 
down for running. The receiving station ac- 
tivates the manual release lever on the receiver 
(Figure 3-21) to release the probe, and then 
tends the 60-foot (18.2 m) section of the STAR 
messenger clear of the ship’s side as the delivery 
station retrieves the hose. After the spanwire is 
detensioned, and on signal from the delivery 
station, the receiving station trips the pelican 
hook that holds the spanwire and eases the 
spanwire over the side with the easing-out line. 

(1) DELIVERY SHIP 

1. Stop pumping. 

2. Complete the blowdown or back suction 
and secure all valves. 
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PROBE DISENGAGED FROM PROBE RECEIVER. 
LATCH INDICATOR FLAGS IN STOWED POSITION. 

PROBE MATED WITH PROBE RECEIVER. 
LATCH INDICATOR FLAGS RAISED 
APPROXIMATELY 300 ABOVE THE 
HORfZONTAt. 

Figure 3-25. Latch Indicator Flags 
m 
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(2) BOTH SHIPS 

1. Signalmen signal: “Replenishment com- 
pleted at this station, Commence 
unrigging.” 

(3) RECEIVING SHIP 

1. Remove’ the 60 foot (18.2 m) section of 
the STAR messenger from cleats, fairlead 
blocks, and all obstructions, and coil down 
free for running. Leave it attached to the 
trolley carriage. (If the basic messenger and 
remating line are used, disconnect the remat- 
ing line from the trolley carriage.) 

2. When advised by the delivery station’s 
phone talker, operate the manual release 
lever on the receiver to release the probe. 
Signal the delivery station to haul in the 
hose. 

3. Tend the 60-foot (18.2 m) section of the 
STAR messenger clear of the ship’s side. 

(4) DELIVERY SHIP 

l+ Haul in on the saddle whips to retrieve 
the hose. 

(5) BOTH SHIPS 

Procedures for detensioning the spanwire 
are as follows: 

1. The receiving station’s phone talker will 
notify both his bridge and the delivery 
station: “Ready to detension spanwire at 
station .‘I This alerts his bridge that the 
spanwire will be detensioned shortly. No 
response is required from the bridge, unless 
it is negative. 

2. When the message is received at the 
delivery station, the phone talker there in- 
forms his bridge: “We are detensioning the 
spanwire at station ” At the same time, 
the rig captain instructs the winch operator 
to pay out on the spanwire, allowing the 
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ram tensioner to extend and slacken the 
spanwire. No response is required from the 
bridge, unless it is negative. 

3, To complete the communication loop, the 
delivery ship’s bridge shall immediately 
notify the receiving ship’s bridge: “We are 
detensioning the spanwire at my station .” 

4. If the receiving ship’s bridge determines 
that it does not want to detension the span- 
wire anytime after it has received word that 
the receiving station is ready, both the 
delivery ship’s bridge and the receiving sta- 
tion shall be notified iunmediately. The 
delivery ship’s bridge shall immediately pass 
the word to the delivery station: “Do not 
detension the spanwire at station tt 
The rig captain shall immediately instrult 
the winch operator to stop detensioning the 
spanwire. 

(6) DELIVERY SHIP 

1. Slack the spanwire and tend slack, but 
clear of the water. 

1 WARNING 1 

The receiving station must not trip 
the pelican hook until the spanwire 
is slack and the signal has been 
given by the delivery station. , 

(7) RECEIVING SHIP . 

1. Haul in on the easing-out line to take the 
strain off the pelican hook. The station 
phone talker advises the delivery station: 
“Ready to trip the pelican hook.” 

2. On signal from the delivery station, trip 
the pelican hook, 

3. Ease the spanwire clear of the deck edge, 
and release the easing-out line. 

4. Signal the delivery station to haul in the 
spanwire and station phone line. 

(8) DELIVERY SHIP 

l+ Haul in the spanwire and station phone 
line. 

2. Disconnect the phone/distance line. 

(9) RECEIVING SHIP 

1. Haul in the phone/distance line. 

3.16.6 Emergency Breakaway for Fuel 
STREAM With Single Probe. Emergency 
breakaway is an accelerated breakaway using 
the procedures described in the preceding para- 
graph. The following procedures also apply: 

1. Permission from the bridge to detension 
wires is not required. 

2. Use emergency breakaway signals in 
Appendix C, 

3. Clear station of all nonessential 
personnel. 

4. Stop pumping immediately. 

5. Clear the line used for remating, release 
the rig, and start retrieving all hoses. 

6. Detension the spanwire and, when the 
spanwire is slack, trip the pelican hook. 

7. If unable to disconnect the spanwire, con- 
tinue to pay out until all wire is free of the 
drum. 

( WARNING 1 

Never cut a tensioned wire. 
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Cutting of wires or lines during 
emergency breakway should be ex- 
ercised only as a last resort. A last 
resort situation generally is one in 
which there is (1) imminent danger 
to the ship’s structure because of 
fouled wire or (2) imminent danger 
to ship’s personnel. 

3.16.7 2-112 Inch (63.5 mm) Hose Rig. The 
2-l/2 inch (63.5 mm) hose is normally rigged 
under the single- hose fuel STREAM rig, as 
shown in Figure 3-26, for the transfer of small 
quantities of F76, F44 (JP-51, or water. Once a 
hose has been used for one product, it must be 
dedicated to that product. The 2-l/2 inch (63.5 
mm) hose can also be rigged so that it is sup- 
ported on its own wire or on a synthetic line, 
called a spanline, similar to the nontensioned 
spanwire fuel rig shown in Figure 3-29. 

3.17 DOUBLE-HOSE FUEL STREAM RIG 

The double-hose Fuel STREAM rig (Figure 
3-27) is a tensioned spanwire rig with the 
spanwire and saddle whips tended by winches 
at the delivery station. The two hoses are 
suspended from the spanwire, one below the 
other or side by side, depending on the delivery 
station’s hardware. The hose can be rigged 
with: 

1. Double probe to double-probe receivers 
(Figure 3-7) or to a single-probe receiver 
(preferred method) 

2. A probe over a Robb coupling to a 
single-probe receiver and a Robb receiver 
(Figure 3-28) 

3. Two Robb couplings for fueling two 
Robb receivers. 

The spanwire is passed to the receiving 
station by messenger and the spanwire end 
fitting secured at the receiving station. The 
spanwire is tensioned by hauling in slack wire 
and compressing the ram tensioner. The 
double-hose rig is hauled along the tensioned 
spanwire to the receiving station. The receiving 
station hooks the fuel hoses to its fuel connec- 
tions and the rig is ready for fuel transfer. 

3.17.1 Fuel STREAM Station Rigging. Fuel 
STREAM station rigging varies slightly, 
depending on the type of connection required at 
the fuel riser. Rig double probe to double-probe 
receivers as shown in Figure 3-7. Hose lengths’ 
(Figure 3-8) and the adjustment of the stress 
wire bridle (Figure 3-9) are criticai for success- 
ful seating of double probes in double-probe 
receivers. 

When a single-probe receiving station is 
rigged to receive a probe over a Robb coupling, 
rig as shown in Figure 3-28; however, when 
sending a probe over a Robb coupling to 
double-probe receivers, attach the messenger to 
the special inhaul clamp, as shown in Figure 
3-10. 

Note 

If rigged for a double-probe 
delivery and a probe-over-Robb 
delivery is desired, it is permissable 
to remove the lower probe head and 
attach a 10 foot 13.0 m) section of 
hose with Robb coupling. Lash the 
length of hose to the side of the 
double- probe frame, similar to 
Figure 3-28, and send the rig to the 
receiving station. 

Rig passing procedures for all double-hose 
rigs are basically the same. The probes have au- 
tomatic connect and disconnect features. All 
other coupings must be manually connected and 
disconnected and require a riding line to retain 
the hose at the receiving station. 
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PROBE AND CARRIER ASSEMBLY 
(WITH U-BOLTS INSTALLED) 

SPANWIRE / 

mm) PELICAN HOOK ASSEMB 

l/2” (12.7 mm) SPECIAL SHACKLE (FAS) 

ASSEMBLY 
90’ ELBOW ADAPTER 

AUTOMATIC COUPLING 

2-l/2” (63.5 mm) HOSE 
(F44 (JP-5) OR POTABLE WATER) 

RIGGED WITH PROBE 

I SPANWIRE TROLLEY 

ILY 

LASHING _ MESSENGER 

- ROBB COUPLtNG 

7” (177.8 mm) HOSE 

90’ ELBOW ADAPTER 

2-l/2” (63.5 mm) HOSE 
(F44 (JP-5) OR POTABLE WATER) 

Note 

MAY BE RIGGED WITH BREAKABLE- 
SPOOL, QUICK-RELEASE (NATO) 
COUPLING. 

RIGGED WITH ROBB 

Figure 3-26. 2-l/2 Inch (63.5 mm) Hose Rigging 
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Figure 3-27. Double-Hose Fuel STREAM Rig (With Double Probe) 

3.17.2 Preparing Fuel STREAM With Double 
Probe 

(1) DELIVERY SHIP 

Note 

When sending double probe to 
double-probe receivers, use the 
basic messenger (Figure 2-9). The 
remating line must be provided by 
the receiving station. Do not use the 
alternate spanwire end fitting 
(Figure 3-13b). 

1. Fake out the messenger and attach the 
inboard end to the messenger pip-pin on the 
trolley carriage, as shown in Figure 3-7. 

Note 

When sending double probe to a 
single-probe receiver, use the STAR 
messenger and attach it with a S/8 
inch (15.8 mm) screw pin shackle at 
the upper trolley carriage (Figure 
3-28). Attach the messenger return 
line around the probe tube (Figure 
3-28). The 60 foot (18.2 m) releasing 
line section of the STAR messenger 
will be used by the receiving station 
as the remating line. 

2. Stop off the spanwire to the messenger 
350 feet from the inboard (shackled) end of 
the messenger, as shown in Figure 3-19. 

3-40 
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3. Fake out and attach the lead line for the 
station phone line and the lead line nxssen- 
ger for the phone/distance line to the mes- 
senger (as required). 

4. Secure the 6 foot (1,8 m) taxi of the sta- 
tion phone line to a cleat at the bulwark. 

S. Fake out the messenger return line and 
attach the shackled end to the soft eye splice 
of the messenger at the trolley carriage prp- 
pin, as shown in Figure 3-7. 

6. Ensure that all probe latches are 
retracted. 

7. Ensure that all necessary rigging, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 

(2) RECEIVING SHIP 

1. Install a 12 inch (304.8 mm) wood or metal 
messenger fairlead block (see Figure 3-7). 

2. install deck fairlead snatch blocks (as 
necessary) and prereeve small stuff for the 
messenger lead. 

3.17.3 Passing Fuel STREAM With Double 
Probe. A receiving ship with deck-loaded 
aircraft will provide all shot lines and bolos. 
When the receiving ship provides an individuar 
shot line for a remotely located phone/distance 
line, it attaches the lead line messenger to the 
zero end of the phone/distance line and then to 
the shot. line. The delivery ship hauls over the 
line+ 

When the delivery ship provides an in- 
dividual shot line for a remotely located 
phone/distance line, it passes the shot line with 
the lead line messenger for the phone/distance 
line attached. When the lead line messenger is 
received on board, the receiving ship discon- 
nects the lea2 line messenger, attaches it to 
light line at the dero end of the phone/distance 
line, and signals the delivery ship to haul in. . 

(1) DELIVERY SHIP 

1. Position the Nos. 1, 2, and 3 saddle trol- 
leys for smooth fairleading of the spanwire. 

2. Send over the shot line and attach it to 
the messenger. 

(2) RECEIVING SHIP 

3. Remove the covers from the probe 
receivers and verify that the seals in the bell 
housings are not damaged and are lubricated. 

4. Provide on station an easing-out line for 
the spanwire and a remating line. 

S. Ensure that all necessary rigging, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 

1. Receive the shot line and haul in. When 
the bitter end of the messenger comes 
aboard, attach it to the prereeved small stuff 
and continue to haul in the messenger 
through the rigging and fairlead blocks. 

2. When the lead line for the station phone 
line and the lead line messenger for the 
phone/distance line are received on board, 
disconnect them and move them clear of the 
area. 

Note 

A remating line must be provided 
bn station when receiving at 
double-probe receivers. 

3. Attach the lead line messenger for the 
phone/distance line to the phone/distance 
line and signal the delivery station to haul 
in, 

3-42 ORIGINAL 



NWP 14 (Rev. C) 

4. Haul in the station phone line and hand 
tend. 

(3) BOTH SHIPS 

1. Connect the station phone line headsets, 
establish voice communication, and advise 
the rig captain: *‘We have station- to-station 
phone communication.** 

(4) DELIVERY SHIP 

1. Haul in the lead line messenger for the 
phone/distance line. When the zero end of 
the phone/distance line is aboard, attach it 
to the outermost rail, clear of the transfer 
station. 

.  l 2. Connect the phone/distance line headset, 
establish voice communication, and advise 
the bridge: “We have bridge-to-bridge 
phone communication,” 

3. Ensure that the spanwire’s antislack 
device is turned on or that slack is pulled 
from the spanwire through the ram ten- 
sioner to prevent fouling of the spanwire 
winch drum. 

(5) RECEIVING SHIP 9. c 

1. Continue to haul in the messenger. 

Note 

Before attaching the spanwire to 
the pelican hook, make sure that 
the messenger is not twisted with 
the spanwire. If twisted, the probe 
will not seat in the receiver. 

2. Cut the first stop, remove any twists of 
the messenger around the spanwire, and at- 
tach the spanwire end fitting to the pelican 
hook on the swivel arm assembly. Use the 
correct cotter pin (see Figure 2-21). 

3. Install the easing-out line on the span- 
wire end fitting and secure. 

4 Slack the messenger to allow the pelican 
hook to take the strain of the spanwire, then 
cut the remaining stop that holds the span- 
wire to the messenger. 

5, Clear personnel from the immediate area. 

(6) BOTH SHIPS 

1. The receiving station’s phone talker will 
notify both his bridge and the delivery 
station: “Ready to tension spanwire at 
station +” This alerts his bridge that ten- 
sion will be applied shortly. No response is 
required from the bridge, unless it is 
negative. 

2. The delivery station’s phone talker will 
inform his bridge: “We are tensioning the 
spanwire at station . ” At the same time, 
the rig captain instructs the winch operator 
to start tensioning. No response is required 
from the bridge, unless it is negative. 

3. To complete the communication loop, the 
delivery ship’s bridge shah immediately 
notify the receiving ship’s bridge: “We are 
tensioning the spanwire at my station .” 

4. If either ship’s bridge determines that it 
wants to delay tensioning the spanwire after 
it has received word that the stations are 
ready, both ship’s bridges and the delivery 
station shall be notified immediately. The 
delivery ship’s bridge shall immediately pass 
the word to the delivery station: “Do not 
tension at station .‘I The rig captain shall 
immediately instruct the winch operator to 
stop tensioning, slacken, and tend the 
spanwire. 

(7) RECEIVING SHIP 

1. Haul in on the messenger. When the 
probes get near the receivers, haul in the 
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probes until they seat in the receivers. When 
the probes snap in, the receiver latch 
indicator flags (Figure 3-25) will raise. This 
indicates that the probes are engaged in the 
receivers. 

2. Once the probes are properly engaged, 
slack the messenger and disconnect it at the 
inhaul link pip-pin (Figure 3-8). Connect the 
remating line to the inhaul link pip-pin. Do 
not take a strain on the remating line. The 
remating line is used to reseat the probes in 
the receivers, should the probes disengage. A 
remating line under tension while the probes 
are seated may damage the probes’ latching 
mechanisms and will allow fuel to spray if 
the probes unlatch inadvertently. 

3. Sand clear of the rig. 

connection. The outboard saddle winch (No. 
2) is tended to keep the hose bights out of 
the water, prevent kinking of the hose at 
the receiving station’s fuel connection, and 
prevent excess strain on the hose and stress 
wires. 

2. Haul in and coil down the messenger 
return line and messenger. 

3.17.5 Retrieving Fuel STREAM With Dou- 
ble Probe 

(1) DELIVERY SHIP 

1. Stop pumping. 

2. Complete the blowdown or back suction 
and secure all valves. 

4. Signal the delivery station: 5tart 
pumping.” 

(8) DELIVERY SHIP 

1. Advise the bridge and cargo control: 
“Station ready to start pumping.” 

(2) BOTH SHIPS 

1. Signalmen signal: “Replenishment com- 
pleted at this station. Commence un- 
rigging.” 

(3) RECEIVING SHIP 

2. Commence pumping fuel. 

(9) RECEIVING SHIP 

1. After fuel transfer has started, connect 
the messenger to the messenger return line. 

2. Signal the delivery station to haul in the 
messenger return line. 

3.17.4 Operating Fuel STREAM With Dou- 
ble Probe 

1. Disconnect the remating line from the 
trolley carriage. 

2. When advised by the delivery station’s 
phone talker, operate the manual release 
levers on the receivers to release the probes. 
Signal the delivery station to haul in the 
hoses. 

(4) DELIVERY SHIP 

1. Haul in on the saddle whips to retrieve 
the hoses. 

(1) DELIVERY SHIP 
(5) BOTH SHIPS 

1. The saddle winch operator positions all 
saddles for a smooth flow of fuel through 
the hose and tends the saddles. The retriev- 
ing saddle whip (No. 1) shall be tended slack 
during fueling operations to prevent an 
excessive load at the receiving station’s fuel 

Procedures for detensioning the spanwire 
are as follows: 

1. The receiving station’s phone talker will 
notify both his bridge and the delivery 
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station: “Ready for detensioning at 
station ” This alerts his bridge that the 
spanwiz will be detensioned shortly. No 
response is required from the bridge, unless 
it is negative. 

2. When the message is received at the 
delivery station, the phone talker there in- 
forms his bridge: “We are detensioning the 
spanwire at station .” At the same time, 
the rig captain instructs the winch operator 
to pay out on the spanwire, allowing the 
ram tensioner to extend and slacken the 
spanwire. No response is required from the 
bridge, unless it is negative. 

3. To complete the communication loop, the 
delivery ship’s bridge shall immediately 
notify the receiving ship’s bridge: “We are 
detensioning the spanwire at my station.” 

4. If the receiving ship’s bridge determines 
that it does not want to detension the span- 
wire anytime after it has received word that 
the receiving station is ready, both the 
delivery ship’s bridge and the receiving sta- 
tion shall be notified immediatel.y. The 
delivery ship’s bridge shall immediately pass 
the word to the delivery station: “Do not 
detension the spanwire at station . ” The 
rig captain shall immediately instruct the 
winch operator to stop detensioning the 
spanwire. 

(6) DELIVERY SHIP * 

1. Slack the spanwire and tend slack, but 
clear of the water. 

1 WARNING 1 

The receiving station must not trip 
the pelican hook until the spanwire 
is slack and the signal has been 
given by the delivery station. 

(7) RECEIVING SHIP 

1. Haul in on the easing-out line to take the 
strain off the pelican hook. The station 
phone talker advises the delivery station: 
“Ready to trip the pelican hook.” 

2. On signal from the delivery station, trip 
the pelican hook. 

3. Ease the spanwire clear of the deck edge, 
and release the easing-out line. 

4. Signal the delivery station to haul in the 
spanwire and station phone line. 

(8) DELIVERY SHIP 

1. Haul in the spanwire and station phone 
line. 

2. Disconnect the phone/distance line. 

(9) RECEIVING SHIP 

1. Haul in the phone/distance line, 

3.17.6 Emergency Breakaway for Fuel 
STREAM With Double Probe. Emergency 
breakaway is an accelerated breakaway using 
the procedures described in the preceding para- 
graph. The following procedures also apply: 

1. Permission from the bridge to detension 
wires is not required. 

2. Use emergency breakaway signals in 
Appendix C. 

3. Clear station of all nonessential 
personnel. 

4. Stop pumping immediately. 

5, Disconnect the remating line, release the 
rig, and start retrieving all hoses. 

6. Detension the spanwire and, when the 
spanwire is slack, trip the pelican hook. 
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7. If unable to disconnect the spanwire, con- the brummel hook on the long section of the 
tinue to pay out until all wire is free of the STAR messenger, and returns the STAR 
drum. messenger to the delivery station. 

( WARNING 1 

Never cut a tensioned wire, 

Cutting of wires or lines during 
emergency breakaway should be ex- 
ercised only as a last resort. A last 
resort situation generally is one in 

* which there is (1) imminent danger 
to the ship’s structure because of 
fouled wire or (2) imminent danger 
to ship’s personnel, 

3.17.7 Double-Hose Fuel STREAM Rig With 
Robb Coupling. For preparation of the double- 
hose, probe-over-Robb rig, see Figure 3-28. 
Passing, receiving, operating, and emergency 
breakaway procedures for this rig are essential- 
ly the same as those for the double-hose, 
double-probe rig, with the following exceptions: L 

1. Use the basic messenger to haul over the 
spanwire and hoses when sending to double- 
probe receivers. Use the STAR messenger to 
all other receivers. 

2. When the hoses are aboard, the receiving 
station disconnects the 60 foot (18.2 m) sec- 
tion of the STAR messenger at the brummel 
hooks, secures the brummel hook end of this 
section to a cleat, and coils down the 
remainder for free running for use as the 
remating line. 

3. After fuel transfer has started, the 
receiving station disconnects the messenger 
return line from the probe tube (Figure 
3-28), connects the messenger return line to 

3.18 NONTENSIONED SPANWIRE FUEL RIG 

In the nontensioned spanwire fuel rig 
(Figures 3-29 and 3-30), the hose is supported 
between two ships on a nontensioned spanwire. 
The nontensioned spanwire rig shall be rigged 
with wire for all saddle whips, including the 
retrieving saddle, whenever winches can be 
made available. 0 t herwise, double- braided 
nylon line is substituted for one or more of the 
normally wire-rigged saddle whips. For sub- 
stitution of wire whips, a 3-l/2 inch (88.9 mm) 
circumference double- braided nylon line shall 
be used. Use a length of 450 feet (137.1 ml for 
the retrieving saddle whip. Use lengths to suit 
the individual ship’s installation for the other 
saddle whips. 

3.18.1 Rigging the Delivery Station for 
Nontensioned Spanwire Fuel Rig 

3.18.1.1 Hose Assembly. Hose assembly 
procedures for the nontensioned spanwire rig 
are the same as the fuel STREAM rig, as 
specified in paragraph 3.15.1.1, with the excep- 
tions noted herein. 

The nontensioned spanwire hose rig is ap- 
proximately 245 feet (74.6 m) long with the fol- 
lowing fittings and hose lengths coupled in 
succession, starting with the inboard end. 

l Two 35 foot (IO.6 m) lengths of hose 
(inboard length cut to suit) 

l Flow-through saddle (No. 3) 

II Two 35 foot (10.6 m) lengths of hose 

o Flow-through saddle (No. 2) 

o Two 35 foot (10.6 m) lengths of hose 

e Flow-through saddle (No. 1) 
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ANTITOPPLING 
DEVICE 

INBOARD 
SADDLE 

(SEE FIG. 3-20) 

RETRIEVING 

OUTBOARD SADDLE 

I FOR DETAtLS d\ . 1 SEE FIG. 3-30 - 
DELIVERY SHIP WIRE PENDANT 

I I 
Y. 111 

Figure 3-29. Nontensioned Spanwire Fuel Rig (Single Hose With 
Robb Coupling) 

FAIR LEAD 

ROBB COUPLING (See Fiwte 3-l 1) 

be Figure 3-16) 

Figure 3-30. Securing the Single Hose With Robb Coupling 
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l One 22 foot (6.7 m) length of hose 

a Flow- through riding line fitting 

l One 4 foot (1.2 m) length of hose 

4. Fake out and attach the lead line for the 
station phone line and the lead line messen- 
ger for the phorte/diqtance line to the mes- 
senger (as required). 

l Flow-through riding line fitting 
5. Secure the 6 foot (1.8 m) tail of the sta- 
tion phone line to a cleat at the bulwark. 

l One 9 foot (2.7 m) length of hose 

I) Fueling probe and carrier assembly. 

3.18.1.2 Rigging the Hose Assembly. Rigging 
the hose for the nontensioned spanwire rig is 
the same as specified in paragraph 3.15J.3, ex- 
cept that the nontensioned spanwire rig has 
three flow-through saddles vice four flow- 
through saddles. The inboard saddle whip con- 
trols the No. 2 and No. 3 saddles. 

3.18.2 Preparing the Nontensioned Span- 
wire Fuel Rig. The fitting on the outboard end 
of the hose can be a probe or a Robb or 
breakable-spool coupling. If probe is used, the 
trolley carriage (Figure 3-5) supports the out- 
board section of the hose and no additioriaI trol- 
leys are required. If using a Robb coupling 
(Figure 3-12) or a breakable-spool coupling 
(Figure 3-131, free trolleys (Figure 3-22) are 
required to support the outboard section of th5 
hose. 

(I) DELIVERY SHIP 

1. If required, secure the hose coupling and 
the outboard section of the hose to pelican 
hooks on free trolleys (see Figure 3-22). 

6. Fake out the messenger return line and 
attach the shackled end around the probe 
tube at the trolley carriage, as shown in 
Figure 3-21. 

7. Ensure that all probe latches are 
retracted. 

8. Ensure that all necessary rigging, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 

(2) RECEIVING SHIP 

1. Install a 12 inch (304J mm) wood or steel 
messenger fairlead block (see Figure 3-24). 

2. Install deck fairlead snatch blocks (as 
necessary) and prereeve small stuff for the 
messenger lead. 

3. When receiving probe, remove the cover 
from the probe receiver and verify that the 
seal in the bell housing is not’ damaged and is 
lubricated. 

4, Provide an easing-out line on station for 
the span wire. 

2. Fake out the STAR messenger and 
shackle the inboard end to the trolley car- 
riage (see Figure 3-21) or, for a Robb or 
breakable-spool coupling, to the outboard 
flow-through riding line fitting (see Figure 
3-22). 

3. Stop off the spanwire to the messenger 
350 feet (106.5 m) from the inboard 
(shackled) end of the messenger, as shown in 
Figure 3-19. 

5. Ensure that all necessary rigging, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 

3.18.3 Passing the Nontensioned Spanwire 
Fuel Rig. A receiving ship with deck-loaded 
aircraft will provide all shot lines and bolos. 
When the receiving ship provides an individual 
shot line for a remotely located phone/distance 
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line, it attaches the lead line messenger to the 
zero end of the phone/distance line and then to 
the shot line. The delivery ship hauls over the 
line. 

When the delivery ship provides an in- 
dividual shot line for a remotely located 
phone/distance line, it passes the shot line with 
the lead line messenger for the phone/distance 
Iine attached. When the lead line messenger is 
received on board, the receiving ship discon- 
nects the lead line messenger, attaches it to 
light line at the zero end of the phone/distance 
line, and signals the delivery ship to haul in. 

(1) DELIVERY SHIP 

. 
1. Position the Nos. 1, 2, and 3 saddle trol- 
leys for smooth fairleading of the spanwire. 

2. Send over the shot line and attach it to 
the messenger. 

(2) RECEIVING SHIP 

1. Receive the shot line and haul in. When 
the bitter end of the messenger comes 
aboard, attach it to the prereeved small stuff 
and continue to haul in the messenger 
through the rigging and fairlead blocks. 

2. When the lead line for the station phone 
line and the lead line messenger for the 
phone/distance line are received on board, 
disconnect them and move them clear of the 
area. 

3. Attach the lead line messenger for the 
phone/distance line to the phone/distance 
line and signal the delivery station to haul 
in. 

4. Haul in the station phone line and hand 
tend. 

(3) BOTH SHIPS 

1. Connect the station phone line headsets, 
establish voice communication, and advise 

. 
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the rig captain: “We have station-to-station 
phone communication.” 

(4) DELIVERY SMIP 

1. Haul in the lead line messenger for the 
phone/distance line, When the zero end of 
the phone/distance line is aboard, attach it 
to the outermost rail, clear of the transfer 
station. 

2. Connect the phone/distance line headset, 
establish voice communication, and advise 
the bridge: “We have bridge- to- bridge 
phone communication.” 

(51 RECEIVING SHIP 

1. Continue to haul in the messenger. 

Note 

Before attaching the spanwire to 
the pelican hook, make sure that 
the messenger is not twisted with 
the spanwire. If twisted, the probe 
will not seat in the receiver. 

2. Cut the first stop, remove any twists of 
the messenger around the spanwire, and at- 
tach the spanwire end fitting to the pelican 
hook on the swivel arm assembly. Use the 
correct cotter pin (see Figure 2-21). 

3. Install the easing-out line on the span- 
wire end fitting and secure. 

4. Slack the messenger to allow the pelican 
hook to take the strain of the spanwire, then 
cut the remaining stop that holds the span- 
wire to the messenger. 

(6) DELIVERY SHIP 

1. Haul in on the spanwire and tend slack. 
DO not allow the spanwire to tightline when 
the ships roll apart. 

ORIGINAL 



(7) RECEIVING SHIP 

1. When receiving probe: 

(a) Haul in the probe until it seats in the 
receiver. When the probe snaps in, the 
receiver latch indicator flags (Figure 3-25) 
will raise. This indicates that the probe is 
engaged in the receiver. 

(b) Disconnect the 60 foot (18.2 m) section 
of the STAR messenger at the brummei 
hooks and secure the brummel hook end 
of this section to a cleat. Coil down the 
remainder free for running for use as the 
remating line. 

(c) Signal the delivery station: “Start 
pumping.” 

(d) After fuel transfer has started, dis- 
connect the messenger return line from 
the probe tube (Figure 3-21) and connect 
it to the brummel hook on the long sec- 
tion of the STAR messenger. 

(e) Signal the delivery station to haul in 
the messenger return line. 

2. When receiving a Robb or breakabie- 
spool coupling: 

(a) I-Iaul the hose coupling on board. 

(b) Trip the first free trolley and haul in 
the first flow- through riding line fitting. 

(cl Slip a bight of the riding line on the 
hook of the riding line fitting. 

(d) Haul in on the riding line until the 
coupling is in position for attachment, 
then secure the riding line. 

(e) Attach the coupling. For the Robb 
coupling, move the operating lever 
(Figure 3-12) to the open position. 
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It is not possible to engage the Robb 
coupling’s female end with the male 
end if the operating lever is in the 
open position, or to move the 
operating lever to the open position 
once pumping has started. 

(f) Signal the delivery station: “Start 
pumping.” 

(g) After fuel transfer has started, dis- 
connect the messenger at the flow- 
through riding line fitting. 

(h) Signal the delivery station to haul in 
the messenger return line. 

(8) DELIVERY SHIP 

1. Advise the bridge and cargo control: 
“Station ready to start pumping.” 

2. Commence pumping fuel. 

3.18.4 Operating the Nontensioned Span- 
wire Fuel Rig 

(1) DELIVERY SHIP 

1. The saddle winch operator positions and 
maintains all saddles for a smooth flow of 
fuel through the hose and tends the saddles. 
The retrieving saddle whip (No. 1) shall be 
tended slack during fueling operations to 
prevent an excessive load at the receiving 
station’s fuel connection. The outboard sad- 
dle winch (No. 2) is tended to keep the hose 
bights out of the water, prevent kinking of 
the hose at the receiving station’s connec- 
tion, and prevent excess strain on the hose 
and stress wires. 

2. Haul in and coil down the messenger 
return line and messenger. 
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3.18.5 Retrieving ‘the Nontensioned Span- 
wire Fuel Rig 

(1) DELIVERY SHIP 

1. Stop pumping. 

2. Complete the blowdown or back suction 
and secure all valves. 

(2) BOTH SHIPS 

1. Signalmen signal: “Replenishment com- 
pleted at this station. Commence unrigging.” 

(3) RECEIVING SHIP 

1. For probe: 

(a) Verify that the 60 foot (18.2 m) sec- 
tion of the STAR messenger is free for 
running and the brummel hook end is 
turned on a cleat. 

(b) When advised by the delivery 
station’s phone talker, operate the manual 
release lever on the receiver (Figure 3-21) 
to release the probe. 

2. For Robb or breakable-spool coupling: 

(a) For Robb coupling, move the operat- 
ing lever (Figure 3-12) to the closed 
position. 

Uncoupling the Robb is impossible if 
the fitting is under strain, 
Therefore, all strain must be taken 
by the riding line. 

(b) Haul in on the riding line to take the 
strain off the coupling (if required). 

(c) Disconnect the coupling. 

(d) Secure the coupling to the first free 
trolley (Figure 3-22). 

(e) Prepare the riding lme for use in 
easing out the hose. 

(4) DELlVERY SHIP 

1. Haul in on the saddle whips to retrieve 
the hose. 

(5) RECEIVING SHIP 

1. For probe, remove the 60 foot (18.2 m) 
section of the STAR messenger from all fair- 
lead blocks and tend clear of the ship, 

2. For a Robb or breakable-spoo1 coupling, 
use the riding line to ease the hose clear of 
the deck edge, and release the bitter end of 
the riding line. 

(6) DELIVERY SHIP 

1. When the hose has been secured, tend 
slack in the spanwire and signal the receiv- 
ing station to prepare to trip the spanwire 
pelican hook. 

(7) RECEIVING SHIP 

I. Haul in on the easing-out line to take the 
strain off the pelican hook, The station 
phone talker advises the delivery station: 
“Ready to trip the pelican hook.” 

2. On signal from the delivery station, trip 
the pelican hook. 

3. Ease the spanwire clear of the deck edge, 
and release the easing-out line. 

4. Signal the delivery station to haul in the 
spanwire and station phone line. 
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(81 DELIVERY SHIP 

1. Haul in the spanwire and station phone 
line. 

2. Disconnect the phone/distance line. 

(9) RECEIVING SHIP 

1. Haul in the phone/distance line. 

3.18.6 Emergency Breakaway for Non- 
tensioned Spanwlre Fuel Rig. Emergency 
breakaway is an accelerated breakaway using 
the procedures described in the preceding para- 
graph: The following procedures also apply: 

1. Use emergency breakaway signals in 
Appendix C. 

2+ Clear station of all nonessential 
personnel. 

3. Stop pumping immediately. 

4. Release the rig and start retrieving all 
hoses. 

5. Trip the spanwire pelican hook. 

6. If unable to disconnect the spanwire, con- 
tinue to pay out until all wire is free of the 
drum. 

7. If unable to disconnect the coupling: 

(a) If the connection has a breakable 
spool, hit the coupling with a sledge 
hammer until the coupling breaks. 

(b) If the c onnection does not have a 
breakabIe spool, permit the hose to part. 

3.18 CLOSE-IN FUEL RIG 

In the close-in fuel rig (Figure 3-311, the 
hose is supported by whips leading from three 
hose saddles to booms, kingposts, or other high 

projections on the delivery ship. When the rig 
is used to fuel a large ship, the hose may also be 
supported by an outer bight line led from the 
outboard saddle to a high point on the receiving 
ship. 

3.19.1 Rigging the Close-In Fuel Rig. Figure 
3-32 contains information about the saddle 
whips, retrieving line, and outer bight line (op- 
tional). The outer bight line is used only when 
fueling ships larger than destroyers. 

When the hose and lines are properly made 
up, swing the fueling boom out 900 and hoist 
the head of the boom just clear of the ship’s 
rail. Hoist the hose inboard to outboard by: 

1. Two-blocking the inboard saddle 

2. Hoisting the No. 1 and No. 2 saddles to a 
point just below the inboard saddle 

3. Using the retrieving line saddle whip, 
hoisting the bight of hose, which is support- 
ed by the inboard riding line fitting, to a 
point just below the outboard No. 1 saddle. 

3.19.2 Preparing the Close-In Fuel Rig. The 
fitting on the outboard end of the hose can be a 
Robb coupling (Figure 3-12) or a breakable- 
spool coupling (Figure 3-13). 

(1) DELIVERY SHIP 

1. Fake out the messenger and attach the 
inboard end with a 7/8 inch (22.2 mm) 
shackle to the outboard flow-through riding 
line fitting. 

2. Stop off the messenger with 120thread to 
the outboard 9 foot (2.7 m) section of hose at 
three places. One of the stops will be a cour- 
tesy stop on the Robb or breakable-spool 
coupling. 

3. Fake out the messenger return line and 
shackle it to the inbqard eye of the 
messenger. 
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Figure 3-31. Close-In Fuel Rig 

4. If an outer bight line is used, fake out the 
outer bight line and shackle the inboard end 
to the outboard saddle (see Figure 3-31). Stop 
off the outboard end of the outer bight line 
to the outboard becket on the messenger. 

5. Fake out and attach the lead line for the 
station phone line and the lead line messen- 
ger for the phone/distance line to the mes- 
senger (as required). 

6. Secure the 6 foot (1.8 m) tail of the sta- 
tion phone line to a cleat at the bulwark. 

7. Ensure that all necessary rigging, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 
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Type of 
Equipment Material Length Remarks 

No. 1 l/2” (12.7 mm) 
or 3/4" (19.0 450’ (137.1 m) This whip, fitted with a thimble eye and 71’8” 

(Outboard) mm) wire rope (22.2 mm) shackle at one end, is shackled to the 
Saddle Whip . or 3-l/2” outboard saddle, rove through an appropriate 

(88.9 mm) size block shackled to a padeye below the head 
Cl RC braided block (shackle pin goes from forward to aft), 
nylon line then through a fairlead to a winch. 

No. 2 and l/2" (12.7 mm) 

No.3 or 3/4" (19.0 450’ (137.1 m) These two whips, each fitted with a thimble eye 
and 7/8” (22.2 mm) shackle at one end, are 

Saddle Whips 
mm) wire rope or 
3-l/2” (88.9 mm) shackled to the No. 2 and No. 3 saddles respec- 
Cl RC braided tiuely, rove through blocks on kingpost or boom, 

. nylon line then through fairleads to winches. ~.- 
Retrieving $yw$ 450’ (137.1 m) One end of the line is fitted with a thimble eye 
Line which is shackled by a 3/4” (19.0 mm) shackle 

braided 
nylon line 

to the inboard riding line fitting. The line is rove 
* through a 12” (394.8 mm) or 14” (355.6 mm) 

snatch block on the after side of the boom head, 
then through a fairlead to a gyspy head which 
may be used alternately for both the retrieving 
line and inboard saddle whip. 

Outer Bight 
Line 
(Optional) 

4" (101.6 mm) 
double-braided 
pun polyester 
or 4” (101.6 
mm) braided 
nylon line 

300’ (91.4 m) This line is fitted with a thimble eye and 7/8” 
(22.2 mm) shackle at one end and has 90 feet 
(27.4 m) of 2-l/4” (57.2 mm) three-strand nylon,! 
90 feet (27.4 m) of l-l/2” (38.1 mm) thm 
strand nylon, and 180 feet (54.8 m) of 3/4” 
( 19.0 mm) three-strand nylon taper spliced in 

c succession to the other end. The thimble eye is 
. shackled to the outboard side of the outboard 

saddle. 

Figure 3-32. Lines for Close-In Fuel Rig on DeIivery Station 

(2) RECEIVING SHIP 

1. Install a 12 inch (304.8 mm) wood or steel 
messenger block. 

3. Install the two-fold purchases and coil 
down the riding lines (see Figure 3-22). Two 
riding lines are required for the close-in rig. 

2. Install deck fairlead snatch blocks (as 
necessary) and prereeve small stuff for the 
messenger lead. 

4. If an auter bight line is used, install fair- 
lead blocks rigged with the messenger fair- 
lead to lead the outer bight line to a high 
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point on the ship’s structure (see Figure 
3-31). 

5. Rig the Robb male end or breakable- 
spool A-end to the fuel riser. 

6. Ensure that a11 necessary rigging, work- 
ing and repair tools, and safety equipment 
are on station and that personnel are 
briefed, properly dressed, and on station. 

3.18.3 Passing the Close-h Fuel Rig 

(1) DELIVERY SHIP 

1. Send over the shot line and attach it to 
the messenger. 

(2) RECEIVING SHIP 

1. Receive the shot line and haul in. When 
the bitter end of the messenger comes 
aboard, attach it to the prereeved small stuff 
and continue to haul in the messenger 
through the rigging and fairlead blocks. 

2. When the lead line for the station phone 
line and the lead line messenger for the 
phone/distance line are received on board, 
disconnect them and move them clear of the 
area. 

3. Attach the lead line messenger for the 
phone/distance Iine to the phone/distance 
line and signal the delivery station to haul 
in. 

4. Haul in the station phone line and hand 
tend. 

5. If an outer bight line is used, disconnect it 
from the messenger, attach it to the mes- 
senger fairlead, and reeve it through the 
fairlead blocks to the high point on the ship’s 
structure. Personnel on the outer bight line 
will assist in hauling in the hose. 

(3) BOTH SHIPS 

1, Connect the station phone line headsets, n 
establish voice communication, and advise 
the rig captain: “We have station- to-station 
phone communication.” 

(4) DELIVERY SHIP 

1. Haul in the lead line messenger for the 
phone/distance line. When the zero end of 
the phone/distance line is aboard, attach it 
to the outermost rail, clear of the transfer 
station. 

2. Connect the phone/distance line headset, 
establish voice communication, and advise 
the bridge: “We have bridge-to- bridge 
phone communication.” 

(5) RECEIVING SHIP 

1. Continue to haul in the messenger to haul 
in the hose. 

(6) DELIVERY SHIP 

1. Pay out saddle whips as the receiving sta- 
tion hauls in the hose. 

(7) RECEIVING SHIP 

1. As the end of the hose comes on board, 
cut the courtesy stop on the coupling. 

2, Cut other stops as required to reach the 
first flow-through riding line fitting. 

3. Slip a bight of the riding line on the hook 
of the riding line fitting. 

4. Haul in on the riding line until the cou- 
pling is in position for attachment, then 
secure the riding line. 

5. Attach the coupling. For the Robb cou- 
pling, move the operating lever (Figure 3-12) 
to the open position. 
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3.10.5 Retrieving the Close-h Fuel Rig 

It is not possible to engage the Robb 
coupling’s female end with the male 
end if the operating lever is in the 
open position, or to move the 
operating lever to the open position 
once pumping has started. 

5. Signal the delivery station: “Start 
pumping.” 

6. After fue1 transfer has started, discon- 
nect the messenger at the flow-through 
riding line fitting. 

7. Signal the delivery station to haul in the 
messenger return line. 

(8) DELIVERY SHIP 

1. Advise the bridge and cargo control: 
“Station ready to start pumping.” 

2. Commence pumping fuel. 

3.19.4 Operating the Close-h Fuel Rig 

(1) DELIVERY SHIP 

1. The delivery station tends the hose during 
fuel transfer by paying out or taking in the 
saddle whips as the distance between the 
ships increases or decreases, being careful to 
keep the hose clear of the water. 

2. Haul in and coil down the messenger 
return line and messenger. 

(1) DELIVERY SHIP 

1. Stop pumping. 

2. Complete the blowdown or back suction 
and secure all valves. 

(2) BOTH SHIPS 

1. Signalmen signal: “Replenishment com- 
pleted at this station. Commence 
unrigging.” 

(3) RECEIVING SHIP 

1. For Robb coupling, move the operating 
lever (Figure 3-12) to the closed position. 

Uncoupling the Robb is impossible if 
the fitting is under strain. 
Therefore, all strain must be taken 
by the riding lines. 

2. Haul in on the riding lines to take the 
strain off the coupling (if required). 

3. Disconnect the coupling. 

4. Prepare a riding line for use in easing out 
the hose. 

(4) DELIVERY SHIP 

1. Haul in on the saddle whips to retrieve 
the hose. 

(2) BOTH SHIPS 
(5) RECEIVING SHIP 

1. When an outer bight line is used, the 
delivery and receiving stations must coor- 
dinate to maintain an upright “V” between 
the outboard saddle whip and the outer 
bight line in order to prevent a tightline 
situation, 

1. Ease out the hose, riding line, and outer 
bight line, 
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(61 DELIVERY SHIP 

1. Haul in the saddle whips and two-biock 
the hose saddles. 

2. Haul in the retrieving line to retrieve the 
rest of the hose. 

3. Haul in the outer bight line and the sta- 
tion phone line. 

(7) RECEIVING SHIP 

1. Haul in the phone/distance line. 

3.18.6 Emergency Breakaway for Close-In 
Fuel Rig. Emergency breakaway is an ac- 
celerated breakaway using the procedures 

. described in the preceding paragraph. The fol- 
lowing procedures also apply: 

1. Use emergency 
Appendix C. 

breakaway signals in 

2. Clear station of all nonessential 
personnel. 

3* Stop pumping immediately. 

4. Release the rig and start retrieving all 
hoses. 

5. If unable to disconnect the coupling: 

(al If the connection has a breakable 
spool, hit the coupling with a sledge 
hammer until the coupling breaks. 

(b) If the connection does not have a 
breakable spool, permit the hose to part. 

3.19.7 Blowdown of Hose for Close-h 
Fuel Rig. The blowdown/back suction is the 
most thorough means of clearing fuel hoses af- 
ter fueling and should, as a minimum, be con- 
ducted after the last fueling evolution (when 
hoses will not be used for several days], or at 
such other times as the delivery ship considers 
necessary. While applying blowdown pressure, 

the following steps should be taken to effect 
maximum clearing of the hose: 

1. Extend the No. 2 saddle whip to minimize 
the inboard catenary of hose between the 
No. 2 and No. 3 flow-through saddles. 

2. With No. 3 saddle in close to the delivery 
ship, haul in the No. 2 saddle whip to flatten 
the catenary between the No. 1 and No. 2 
saddles. 

3. Heave in the No. 1 saddle slightly to clear 
fuel from the outer length of hose. 

4. Cease blowdown and commence back 
suction. 

3.20 AIRCRAFT CARRIER-TO-ESCORT 
(MODIFIED 240 FQOT (73.1 r-n)) FUEL 
RIG 

Aircraft carriers may be equipped to deliver 
fuel by a modified 240 foot (73.1 m) rig. The rig 
may be a STREAM rig (if the spanwire is ten- 
sioned) or a spanwire rig (if the spanwire is not 
tensioned). 

3.20.1 Hose Assembly. Hose assembly for the 
240 foot (73.1 m) rig is the same as specified in 
paragraph 3.15.1 with the exceptions noted 
herein. The rig is approximately 240 feet (73.1 
m) long with the following fittings and hose 
lengths coupled in succession, starting with the 
inboard end of the hose rig. (See Figure 3-17.) 

a One 35 foot (10.6 m) length of hose 
(modified to riser requirements) 

l Flow-through saddle (No. 4) 

l One 25 foot (7.5 m) length of hose 

l One 35 foot (10.6 ml length of hose 

l Flow-through saddle (No. 3) 

l One 25 foot (7.5 m) Iength of hose 
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l One 35 foot (10.6 m) length of hose 

l Flow-through saddle (No. 2) 

a One 25 foot (7.5 ml length of hose 

# One 35 foot (10.6 m) length of hose 

l Flow-through saddIe (No. l) 

l One 22 foot (6.7 m) length of hose 
(may be modified to ensure out- 
board section remains clear of 
water and probe mating) 

l Flow-through riding line fitting 

l One 4 foot (1.2 m) length of hose 

l Flow-through riding line fitting 

l One 9 foot (2.7 m) length of hose 

l Fueling probe and carrier assembly. . 

3.20.2 Rigging and Unrigging the Aircraft 
Carrier-to-Escort Fuel Rig 

1. The procedures for rigging, operating, un- 
rigging, and emergency breakaway of the 
aircraft carrier- to-escort fuel STREAM rig 
are the same as those for the single-probe 
fuel STREAM rig in paragraph 3.16. 

2. The procedures for rigging, operating, 
unrigging, and emergency breakaway of the 
aircraft carrier-to-escort non tensioned 
spanwire fuel rig are the same as those for 
the nontensioned spanwire fuel rig in para- 
graph 3.18. - 

3.21 SPECIAL PROCEDURES 

Procedures to be followed 
fueling operations are presented 
ing paragraphs. 

. 

during special 
in the follow- 

3.21.1 Consolidation Between Oilers. In an 
underway replenishment force, it often becom- 
es necessary to consolidate cargo between 
replenishment ships. This permits some 
replenishment ships to remain on station to ser- 
vice fleet units while others shuttle to supply 
points to reload fuel. The procedure and rigging 
for consolidation are the same as for other 
transfers. 

The fleet oiler that provides the fueling rig 
normally is designated the control ship. The 
other oiler makes the approach and maintains 
station alongside. Stat ion- keeping distance 
should be 100 to 180 feet (30.4 to 54.8 m), but 
125 feet (38.1 m) is usually optimum. 

The number of products that can be pump- 
ed simultaneously between the ships is limited 
only by the number of rigs available. When 
large quantities of F76 or F44 UP-51 are to be 
transferred, the operation can be expedited if 
the delivery ship passes the maximum number 
of hoses and the receiving ship passes all pos- 
si ble hoses. 

If consolidation is to take place between a 
fleet oiler and civilian-manned tanker, the fol- 
lowing action is recommended prior to rendez- 
vous. (See Chapter 10 for detailed procedures.) 

1. Establish communications on voice radio, 
and firm up replenishment procedures. 

2. Offer to furnish the tanker master with 
experienced personnel to assist him. A deck 
petty officer, a signalman familiar with 
replenishment signals, and a helmsman may 
be helpful. 

3. Rig fuel hoses with end fittings that are 
compatible with the tanker’s equipment. 

4. Be ready to provide sound-powered 
phones for communications if required. 

5. Be prepared to furnish blocks, lines, 
tackles, shackles, and other deck equipment, 
if the tanker should require them. 
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3.27.2 Emergency Fueling Between Small 
Ships. If an emergency develops that requires a 
destroyer or frigate to refuel another ship, 250 
to 300 feet (76.2 to 91.4 m) of 2-f/2 inch (63.5 
mm) fire hose can be passed by means of a mes- 
senger to the receiving ship. 

3.21.3 Fueling Landing Craft. Landing craft 
that are large enough and capable of sufficient 
speed to maintain station alongside may receive 
fuel through a 2-l/2 inch (63.5 mm) hose using 
one of the standard methods. Smaller landing 
craft must tie up alongside and fuel as boats do. 

3.21.4 Fueling Boats. Boats are fueled by 
coming alongside the delivery ship and tying up 
at designated stations. The delivery ship 
provides riding lines, stern lines, and station 
markers at each fueling connection. The 
delivery ship rigs l-1/4 inch (31.7 mm) hoses at 
each station and fits the hoses with quick- 
closing nozzles. 

3.27.5 Delivery by Ships Other Than Oilers. 
In addition to the individual ship plans that are 
adaptable to the situation, the instruction ap- 
plicable to oilers can be used as a guide when 
fuel is to be delivered by a ship which is not an 
oiler. 

3.22 CASUALTY CONTROL 

If ships become widely separated, fuel rig 
lines may be in danger of tightlining. Personnel 
must make every effort to avoid parting the 
saddle whips. On a probe rig, the probe will 
pull out of the probe receiver if the hose 
tightlines. On a Robb coupling rig, permit the 
hose to part--rather than parting a saddle 
whip. 

If the inboard saddle whip does part, 
recover the rig as follows: 

1. The delivery station leads the wire pen- 
dant to a winch, and hoists the inboard sad- 
dle clear of the water. 

2. The receiving station casts off its end of 
the hose. 

3. The delivery station hauls in on the 
retrieving line saddle whip until the hose 
bights are alongside. No attempt should be 
made to two-block saddles to the boom or 
outrigger head. 

4, The spanwire, kept as taut as practicable 
throughout the previous steps, then is cast 
free by the receiving station. 

5, After the hose bights have been stopped 
off, the delivery station uses the spanwire to 
recover the remainder of the hose. 

3.23 SPANWIRE CASUALTY FOR NON- 
TENSIONED RIGS 

Should the spanwire become fouled on the 
winch drum or in fairlead rigging, or otherwise 
cannot be controlled, the following procedure 
should be used: 

1. Delivery ship takes a strain on the saddle 
whips and retrieving line. 

2. Receiving ship closes to appropriate dis- 
tance for the close-in method, 

3. On signal, receiving ship trips the span- 
wire pelican hook. 

4, If practicable, ships proceed with the 
fueling, tending the rig as in the close-in 
method. (Large ships should not use this 
procedure in heavy weather, but should 
make a breakaway.) 

3.24 ASTERN FUELING RIGS 

Astern fueling is not normally conducted by 
oilers. However, selected fleet oilers and 
selected merchant tankers may be equipped 
with this capability. When astern fueling is 
conducted by a merchant tanker, the hose ter- 
minal fitting will be the NATO breakable- 
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spool coupling. The receiving ship should be 
prepared to receive this coupling. 

3.25 ASTERN FUELING OF ESCORT SHIPS 
FROM FLEET OfLERS AND MERCHANT 
TANKERS - FLOAT METHOD 

In the astern method of fueling, the mer- 
chant tanker streams a single 6 inch (152.4 mm) 
hose rig (through a stern roller assembly) and 
the escort ship maintains station astern and 
outboard to starboard of the delivery ship while 
receiving fuel. The astern fuel rig’s charac- 
teristics dictate employment at a forward fuel 
receiving station. No attempt should be made 
to receive the rig at an after station. Figure 
3-33 is a plan-view drawing of a typical astern 
fueling operation. It illustrates the most desir- 
able’location of the receiving station relative to 
the marker buoy. The fueling preparations out- 
lined in paragraphs 3.6.1 through 3,6.3 are par- 
ticularly valid in their specific application to 
astern fueling. Deballasting and fuel 
redistribution requirements are emphasized in 
order to permit maximum efficient flow 
through the single-hose rig. 

3.25.1 Communications. Basic communica- 
tions and rendezvous procedures will be 
conducted as outlined in Chapter 10. * 
(Sound-powered telephone lines will not be 
passed.) The flag hoist signals (see Figure 2-E) 
will be used during astern fueling operations in 
addition to the control signals designated in 
Figure 3-34. The signals will be displayed at 
the appropriate fueling station in both ships. 
The station flags indicated shall consist of 3 
foot (91.4 cm) squares of bunting of the desig- 
nated color. Wands or appropriate colored-lens 
flashlights shall be used for night operations. 

3.25.2 Maneuvering 

1. The fueling course and speed will be 
determined by the OTC. Variations in speed 
assume more importance than steering a 
steady course when an escort is fueling as- 
tern of a tanker. Because the receiving ship’s 
judgment of relative speed and distance is 

more difficult in the astern method than in 
the alongslde method, great care must be 
taken in givmg speed adjustments. Astern 
fueling can be carried out between 8 and 15 
knots, but the best normal speed is 12 knots. 

2. In all cases, it is the responsibility of the 
tanker to maintain a steady course and speed 
as prescribed by the OTC. The escort being 
refueled is responsible for adjusting her 
course and speed to maintain correct station 
on the tanker. 

3. During the fuel transfer phase of astern 
fueling, the receiving ship maintains a safe 
distance astern of the tanker by station 
keeping on a position buoy that is towed 
about 600 feet (184,s m) astern and to port 
of the tanker. At that time, the receiving 
ship’s horizontal position, in relation to the 
tanker,‘is ideally about 40 feet (12.1 m) out- 
board of a line extended aft from the 
tanker’s starboard beam (Figure 3-33). That 
condition should prevail in a relatively calm 
sea and with no adverse ef feet from sea or 
wind. Actually, station keeping in a horizon- 
tal plane is a function of maintaining station 
on the hose; because, at times, wind and sea 
action prevent the hose from streaming 
directly astern of the tanker’s stern roller. 
Normally, the tanker’s stern roller is instal- 
led about 30 feet (9.1 m) inboard. Therefore, 
the receiving ship wiil be about 70 feet (21.3 
m) from the streamed line of the hose at the 
receiving station. 

4. It is the responsibility of the tanker to 
keep the escort informed of any alterations 
in course and speed. In the event of a major 
change in course, the entire force should 
change course in 200 steps, with each fueling 
unit (tanker and astern replenishing ship) ac- 
complishing each step in So increments. The 
tanker is the controlling ship for this 
maneuver. When the OTC signals to alter 
course 200, the master of the tanker will ex- 
ecute the following: 
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DELlvERY SHIP 

Dhtona of bsttion Buoy from Stem of CWvwy Shfp (Sam fable &low) 

40 Feet (12.1 mI Mpproximately) 

NOTE: Aligning the receiving ststion with the position buoy 
ensures that the kt 100 feet (30.4m) of the hose tow 
in 8 bight. The shape of the bight (L or J) may be 
adjusted to achieve the best hose riding position. B 

RECENING SW 

Distance of Position boy from Stem of Delivery Ship 

NATO Vessels 690 Feet 210.3 m 

I U.S. Destroyer Types 1 6OOFeet [ 164.5m 1 
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SIGNAL MEANING 
r, 

DAY NIGHT RECEIVING SHIP DELIVERING SHIP 
I 

Green Fktg Green Light Hose connected. Pumping started. 
Start pumping. 

Red Flag Red Light Stop pumping or Pumping or blowing 
blowing hose. through has stopped. 

L 
White Flag Amber Light Blow down the hose. Blowing down 

I I I I started. I 

Figure 3-34. Control Signals for Astern Fueling 

(a) Indicate commencement of each So 
increment by waving a flag (red for port 
turns, green for starboard turns) in a cir- 
cular motion above the head. 

(b) Hold the fl ag steady while the ship is 
swinging to the new course. 

(c) Wave the flag up and down when 
steady on each new So increment. 

(d) Hold the fl ag in horizontal position, 
arm outstretched, on completion of the 
last So increment. I 

The commanding officer of the’ escort will 
execute similar signals to indicate the move- 
ments of his ship. During the course change, 
the escort will maintain her relative position 
astern by careful use of engine and rudder. 
The OTC should not order any subsequent 
alteration of 200 until he is satisfied that all 
units have steadied on the previously sig- 
naled course. 

5. Alterations in speed by the tanker should 
be made in increments of 1 knot. The 
receiving ship keeps accurate station on the 

quarter of the tanker by keeping her bridge 
abreast of a marker buoy towed by the 
tanker and by staying about 40 feet (12.1 m) 
clear of the tanker’s wake. While picking up 
the hose, speed should be not more than 10 
knots. 

3.25.3 Rigging the Receiving Ship 

1. If installed, remove the probe receiver as- 
sembly at the station to be rigged for receiv- 
ing the astern fueling rig. 

(a) Disconnect the probe receiver assemb- 
ly by removing the horizontal bolt that 
secures the swivel arm to the swivel joint. 
Retain the bolt and nut with the swivel 
joint (for attaching the easing-out line). 

(b) Disconnect the probe receiver’s hose 
assembly fitting from the flange on the 
fuel riser. 

(c) Remove the probe receiver to tem- 
porary stowage, clear of the station. 

2. Install an adapter ell on the fuel riser to 
adapt the flange on the riser to the 6 inch 
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(152.4 mm) flange on the A-end of the 
breakable-spool coupling (Figure 3-35). 

will be used as the hose messenger fairlead 
block (Figure 3-35). Fairlead the hose mes- 
senger to power when available. 

3. htall the A-end of the breakable-spool 
coupling on the adapter (Figure 3-35). 5. Shackle a 12 inch (304.8 mm) wooden 

snatch block (using an upset safety anchor 
4. Shackle a 12 inch (304.8 mm) wooden shackle through the block’s oblong swivel 
snatch block to the messenger fairlead eye) to the padeye located below the probe 
padeye, using an upset safety shackle. This receiver’s swivel joint. This will be used as 

HOSE MESSENGER 

PROBE RECEIVER’S 
SWIVEL JOINT 

I FUEL RISER \ 

8” (203.2 mm)-B” (152.4 mm) INHAUURETAINING 
ADAPTER ELL FOR CONVENTIONAL LINE BLOCK 12” (304.8 mm) WOOD 

\ / 4” (lot.6 mm) MANILA OR 

lNHAUliRETAlNlN6 
3” (76.2 mm) NYLON 

I ROLLER ASSEMBLY 

a TWO 1” (25.4 mm) SHACKLES 
OR ONE IO LB (4.6 kg) WEfGHT 

I HAND-TENDED 

A-END OF BREAKABLE 
SPOOL COUPLING 

Figure 3-35. Receiving Station Ready to Receive Astern Fueling Rig 
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an inhaul/retaining line fairlead block 12. The following special equipment is 
[Figure 3-35) required on station (both ships) - in addition 

to the tools listed in paragraph 2.3.9: 
6. The inhaul/retaining line is 4 Inch MH.6 
mm) manila or 3 inch (76.2 mm) nylon, 50 
feet (15.2 m) long. One end of the line has a 
thimble eye spliced to the eye of a standard 
No. 27 safety hook. A bight of the line at 
the hook end is inserted in the inhaul block 
(Figure 3-35). 

(a) Signal flags (3 foot (91.4 cm) squares of 
bunting) for daytime use: I each - red, 
green, and white. 

(b) Signal wands (or flashlights with cone 
fixtures): 1 each - red, green, and amber. 

. 

7. Shackle a 3 inch (76.2 mm) manila line to 
the probe receiver’s swivel joint, using a 
regular safety anchor shackle. Attach the 
shackle to the swivel joint’s horizontal bolt, 
and secure the shackle’s safety bolt through 
a thimble eye spliced in the manila line. 
This will be used as the easing-out line. The 
easing-out line should be twice as long as the 
distance from the messenger fairlead block 
to the waterline. An additional 50 feet (15.2 
m) of the line is required for deck handling 
to a cleat and for easing-out operations. 

8. Prepare a 3 inch (76.2 mm) manila grap- 
nel line, 50 feet (15.2 m) long. Splice a 
thimble eye in one end of the line. Shackle a 
grapnel hook to the thimble eye. Secure two 
1 inch (25.4 mm) free running shackles or one 
10 lb (45 kg) free running weight around the 
line. Secure the bitter end to an on-station 
bitt or cleat. 

9. Coil down a 50 foot (15.2 m) length of 2 
inch (50.8 mm) manila for use as a hose 
hogging-in line, 

10. Install temporary lifelines of 2 inch (SO.8 
mm) circumference manila rope, and discon- 
nect wire lifelines in the way of the rig at 
the receiving station. 

11. The receiving ship must provide antichaf- 
ing gear for all sharp edges on which the 
hose may ride during replenishment. Secure 
a small boat fender or the equivalent, in- 
board of the deck edge, to provide a non- 
abrasive, rounded surface at the point the 
hose is brought aboard. 

(c) Sledge hammer (for use on the 
breakable-spool coupling during emergen- 
cy breakaway). 

(d) Socket wrench and l-1/2 inch (38.1 
mm) socket (for the air valve in the coni- 
cal cap on the hose end fitting). 

(e) Oil drip pan to catch spillage. 

If) Rags or fiber waste. 

3.25.4 Grappling and Securing the Astern 
Fueling Rig 

1. The receiving ship approaches the hose 
messenger buoy from astern and normally 
maneuvers at a speed 3 to 4 knots greater 
than base speed (12 knots). The closure rate 
(about 300 to 400 feet (91.4 to 121.9 m) per 
minute) is reduced as the buoy comes down 
close-aboard, on the port side. 

2. A 2-l/2 inch (63.5 mm) reeving line mes- 
senger will be laid out from the forward 
port receiving station to the bow, outboard 
of all stanchions and obstructions. The mes- 
senger buoy will be grappled forward of the 
bow wash. 

3. With the bitter end of the grapnel line 
secured to a nearby cleat, take the grapnel 
line in hand so that the free running 
shackles are at the bottom of a bight just 
above the water (Figure 3-36). Heave the 
grapnel across the hose messenger before the 
float enters the bow wash. The free riding 
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3 INCH 06.2 mm) 
MANILA LINE 

1” t26.4 mm) SHACKLES 
10 .L6 (4.6 k#b WEIGHT 
(FREE RUNNING) 

Figure 3-36. Heaving the Grapnel Line 

shackles should tend to sink between the ship 
and the hose messenger, and cause the ship’s 
grapnel to contact the hose messenger’s 
grapnel. Slack the grapnel line until the two 
grapnels make contact. 

4. Haul the hose messenger and float as- 
sembly up to the deck until both can be 
taken in hand safely. 

Do not bring the float assembly in- 
board of the rail. 

5. With the hose messenger and float as- 
sembly firmly in hand, outboard of the life 
lines, disconnect the messenger from the 
float and grapnel at the swivel hook and 
hose messenger connection (Figure 3-37). Do 
not attempt to disassemble any other com- 
ponent of the float assembly. Secure the 
reeving line messenger to the hose messenger 
end with three turns of 21-thread. 

6. The receiving ship then increases speed 
about 5 turns and slowly moves up on sta- 
tion, as slack is heaved in on the hose mes- 
senger at the receiving station to bring 
aboard the hose messenger. 

7, Haul in on the hose messenger until a 
safe working bight of the manila can be 
reeved in the hose messenger fairlead block. 
Lock the snatch block when the messenger 
can be made free for running. 

8. Disconnect the hose messenger from the 
reeving line messenger and haul the mes- 
senger through the fairlead block, while the 
receiving ship continues to approach (at 
about 1 to 5 turns over base speed) the 
streamed hose end fitting. The ship’s closure 
rate should not exceed the inhaul rate of the 
messenger and hose and should be such that 
neither messenger nor hose are towed in a 
bight prior to connection of the breakable- 
spool coupling. 

9. Belay the hose messenger to a cleat when 
it is close-up in the fair-lead block. 

10. Pass the bitter end of the easing-out line 
through the pear-shaped link that connects 
the hose messenger to the conical cap. 
Remove slack from the easing-out line and 
belay the line to a cleat (Figure 3-38). 

11. Secure the hogging-in line around the 
hose (Figure 3-38), and use it to haul the 
hose in as the hose is brought aboard by the 
inhaul line (step 12). 
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Figure 3-37. Disconnecting the Hose Messenger 

12. Engage the hook on the inhaul line 
(Figure 3-38) with the most outboard hose 
bridle (flounder plate) link that can be safely 
reached. Haul the bridle in until the inhaul 
line is close-up in its fairlead block. Belay 
the free end of the inhaul line to a cleat. 

13. Use a socket wrench with a l-1/2 inch 
(38.1 mm) socket to open the air valve in the 
conical cap and bleed the (flotation) air from 
the hose. Close the valve after the air has 
been bled off (Figure 3-39). 

14. Ensure that the inhaul line is securely 
engaged with the flounder plate link and 
that the hogging-in line handlers have the 
hose tending toward the riser. Disconnect 

the conical cap from the B-end of the 
breakable-spool coupling by unscrewing the 
three drop bolt nuts located around the out- 
side of the modified breakable-spool cou- 
pling (Figure 3-40). 

15. Manually position the hose so that the 
drop-bolts on the modified B-end of the 
coupling can be engaged with the cor- 
responding lugs in the A-end of the coupling 
fixed to the fuel riser, and join the two ends 
(Figure 3-41). 

Because of the inherent danger of 
fuel loss caused by damage to the 
hose or fittings, it is essential to 
detect losses as soon as possible. A 
visual observation of the hose rig 
during daylight should reveal any 
leakage; however, during night fuel- 
ing, the delivery ship should report 
immediately if a sudden pressure 
drop indicates a faulty hose rig. 

16. Ensure that all valves in the fuel receiv- 
ing system are correctly positioned. Signal 
the delivery ship to commence pumping by 
displaying a green flag during daylight or a 
green wand at night. The delivery ship will 
display a green signal when pumping has 
started. 

17. With the end of the hose messenger (with 
the conical cap) secured in the fairlead block, 
rig the remaining line in preparation for 
breakaway operations. Pass the line out- 
board, and stop if off with small stuff in 
long bights with the link for the float COR- 
nection leading aft (Figures 3-42 and 3-43). 

38. Walk the hose float assembly aft to a 
location suitable for rigging breakaway 
operations (Figure 3-43). 
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EASlNGQUT LINE 

PEAR-SHAPED LINK 

Figure 3-38. Securing the Hose Rig 

BLEED AIR VALVE AND DISCONNECT CONICAL CAP 
FROM MODIF IED B-END OF BREAKABLE-SPOOL (SEE 
FIGURE 340) 

El 

i 

Y 

AIR VALVE y/-t@ 

MODIFIED B-END OF 
BREAKABLE-SPOOL 

Figure 3-39. Disconnecting the Conical Cap Figure 3-40. Conical Cap and Modified B-End 
of Breakable-Spool Coupling 
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19. Reconnect the hose messenger link with 
the float assembly swivel hook. Rig the mes- 
senger float over the side, below the deck 
level, ready for immediate water entry as 
part of breakaway operations. Remove the 
bight of the hose messenger from the fair- 
lead block. Position the conical cap to permit 
rapid connection before breakaway 
operations. 

3.25.5 Disangaglng the Astern Fueling Rig 

1. When within about 500 gallons (1.9 m3) of 
the fuel required to complete the transfer, 

signal the delivery ship to “cease pumping” 
by displaying the red signal indicated in 
Figure 3-34. The delivery ship will display a 
red signal when pumping has stopped. 

2. Upor, receipt of “stopped pumping,” dis- 
play the white flag (or amber light) to order 
“start blowdown.” Blowdown will continue 
until the receiving ship displays a red signal 
indlcat mg “stop blowdown.” The blowdown 
is normally completed in 5 to 10 minutes. 

3. When the delivery ship displays the signal 
indicating “blowdown stopped,” close the 
riser valve and disconnect the A-end and 

MODlFlED B-END A’TTACHED 
TO A-END OF 
BREAKABLE SPOOL 

--. 

Figure 3-41. Receiving Station Rigged for Fuel Transfer 
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8. Surge the easing-out line until the hose 
and breakable-spool coupling are clear of the 
ship’s side. 

9. Gradually reduce ship’s speed to reduce 
the bight of hose in the towed rig. When the 
hose is tending forward, ease the hose over- 
board and allow the bitter end of the 
easing-out line to run free when the cou- 
pling enters the water. Haul in the easing- 
out line to prevent fouling the rig. 

10. Cut the small stuff stops (Figure 3-43) 
securing the bights of the hose messenger, 
and allow the messenger and hose to be pul- 
led away from the ship’s side. Stops must be 
cut in succession from hose end to float as- 
sembly to reduce the hazard of fouling the 
ship’s propulsion or steering gear. The hose 
and messenger are veered as the receiving 
ship drops astern and clear of the rig. 

Figure 3-42. Easing the Hose Overboard 

Note 

B-end of the breakable-spool coupling. 

4. Position the hose to reconnect the conical 
cap to the B-end of the breakable-spool 
coupling. 

5. Disconnect the hogging-in line from the 
hose, and ease hose slack overboard. 

6. Gradually slack off on the inhaul line 
while the easing-out line accepts the load. 
Remove the hook from the bridle (flounder 
plate) link. The easing-out line is now hold- 
ing the hose rig load (Figure 3-42). 

7. Ensure that slack in the messenger line is 
adequate to permit the conical cap and hose 
to ride free of the ship’s side when the 
easing-out line is released. 

See Figure 3-44 for details of float 
assembly, hose rig messenger, and 
hose bridle assembly. 

3.25.6 Astern Fueling Hose Cleanou’t. A 
pigging system, developed for cleanout of the 
astern fueling hose, can be used in place of the 
air blowdown. The pigging system consists of a 
polyethelyne pig, launching and receiving sta- 
tions, associated hardware, and air supplied 
from the delivery ship’s service air system. 

Pigging of the astern fueling hose commen- 
ces after fueling has been completed and the 
receiving ship has signaled the delivery ship to 
commence blowdown. The pig is manually in- 
serted into the hose at the quick-disconnect 
coupling located at the launching station on the 
delivery ship. A controlled quantity of air is 
then admitted to the hose upstream of the pig, 
which causes the pig to be propelled through 
the hose. As the pig travels through the hose, it 
forces the fuel ahead of it from the hose and 

3-60 ORIGfNAL 



3 

NWP 14 (Rev. C) 

into the receiving ship’s fuel tanks. During this 
period, the pig travels at a relatively constant 
rate that is controlled by a fixed orifice located 
in the air supply line to the hose. 

The pig travels through the hose until it 
reaches the strainer-like pig receiver mounted 
in the breakable-spool coupling at the end of 
the hose. The pig receiver catches the pig, 
preventing it from being discharged into the 
receiving ship’s fuel tanks. On catching the pig, 
the receiver automatically vents the air past 
the pig and into the ship’s fuel tanks. Venting 
continues until the pressure in the hose is 
brought’ to atmospheric pressure, at which time 
the astern fueling hose can be disconnected 
from the receiving ship’s riser. When the hose is 
disconnected fro6 the riser, the pig is removed 
and *discarded. (See Appendix J for details.) 

the procedures for passing the gear and 
disengaging. 

3.25.8 Emergency Breakaway. The general 
emergency breakaway procedures and require- 
ments outlined In paragraphs 2.2.5 through 
2.2.S.ll apply to astern fueling operations from 
a merchant tanker. In general, it is the respon- 
sibility of the escort in an emergency 
breakaway situation to expedite a normal 
breakaway or to use a sledge hammer to break 
the A-end of the breakable-spool coupling. In 
making that determination, the receiving ship 
must weigh the advantages of recapping the 
hose prior to releasing the rig as opposed to the 
distinct hazard in creating a voluminous oil spill 
when the coupling is broken with a head of 
liquid in the hose, 

3.257 Summary of Float Method 
Procedures. Figures 3-45 and 3-46 summarize 

I RETRIEVING CUTTING STOPS SECURING THE HOSE RIG 
EASINGaUT tlNE h MESSENGER (FORWARD TO AFT) 0 

CONICAL CAP AND MODlFlED 

Figure 3-43. Hose Messenger Rigged for Disengaging 
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FLOAT ASSEMUY 
bpprox~matd 

HOSE RIG MESSENGER’-{ 
6 feet (#Am) (approximet9) 

Conial Cap on Modified Band af Break&k Spool. Sawring Adapter 
HOSE BRIDLE ASSEMBLY 

18 feet (5.5 m) (approximate) 

1. SlG”~l4.2 mm)Dia Wire Rope 6 x 37 3. 310’ (94.4 m) Messenger - 1” (25.4 mm) Double Braided 17. Flounder Plate - l/2” (127 mm) thick 

2 Thimble-for g/16” (14.2 mm) Wire Rope Nylon Rope 18. Sewing Link - 5/8”(15.8 mm) Die Rod 

3. Wirs Rope-Clamp for 3/16”(14.2 mm) 
16. Link - 1” (25.4 mm) Dia Rod 19. Pear-shaped Link - 1”(25;4 mm) Dia Rod 

Dia wim Rope 11, Thimble for 314” (18.8 mm) Dia Wire Rope 20. Shackle - 1/2”(12.7 mm) Anchor Safety 

4. Shackle - 5/8” (15.8 mm) Anchor Ssfsty 12 Swivel 21. l/2” (12.7 mm) Chain -Type 1 

5. hi End Stiwl3/1” (16.6 mm) Size 13. 112” (12.7 mm) Die Wire Rope 6 x 37 22. l/2” (127 mm) Rivet Link 

a Grapnel 14. Thimble -for l/211(12.7 mm) Wire Rope 23. 518” (15.6 mm) Pear-shspsd Riwt Link 

7. swiwf Hook - 3 Ton (2,721 kg) 15. Wire Rope Clamp for l/2” J12.7 mm) Die Win Rope 

a LSnL 16. Win Rope Socket -for l/2” (127 mm) Dia Wire Rope 
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1 b 

DELIVERING SHIP RECEIVING SHIP I 
1. When ready for receiving ship to approach, 1. Hoist ftag ROMEO close up on the side 

hoist flag ROMEO close up. where the hose will be received when com- 
mencing approach. 

2. Approach the spout float from astern. 
3. Grapple the hose line, This should be done 

at a distance from the float, not at the float 

4. Haul in the hose line, and bring hose aboard. 
2. Haul down flag ROMEO when receiving 5. Haul down flag ROMEO when hose is on 

ship hauls ROMEO down. deck. 
6. Hang hose by inheul line, and stop hose line 

to the guard rai k. 
7. Remove conical cap, and connect up the 

hose. 
3. Acknowlege signal to start pumping. 8. When ready to receive oil, make hand signal 

to delivering ship, “Start pumping.” 
4. Hoist flag BRAVO and start pumping. 9. As soon as oil starts to flow, hoist flag 

BRAVO. 

Figure 3-45. Summary of Float Method - Passing the Gear 

DELIVERING SHIP I RECElVlNG SHIP 

1. Stop pumping, on receipt of signal from 1. Hoist flag PREP at the dip 15 minutes 
reC8iViflg ship. before time of expected completion of 

fueling. 
2. Blow through hooe with compressed air. 2. When within about 500 g8l (19 m3) of 

the desired amount of fuel, signal “Stop 
pumping” to leave room for the fuel left in 
th8 hose to be blown through to the re- 
ceiving ship by compressed air. 

3. On receipt of signal, stop blowing 3. When hose is clear of oil, signal “Stop 
through. blowing through.” 

4. Haul down flag BRAVO. 4. Haul down flag BRAVO. 

1 

5. When conical cap has been replaced, in- ’ 1 5. Hoist PREP Close up. 

I  6. Disconnect hose and replace conical cap. 
Signal delivering ship when cap is replaced. 

7. Take w8ight on the easingout line. I 
8. Release the hose messenger from the 

fairlead block. 
9. Disconnect the inhaul line hook from the 

flounder plate link. 

10, Veer the hose while dropping ast8m. 
11. Cut hose line stops on guard rail, and let go. 1 
12. Haul down flag PREP, and proceed clear of , 

. delivering ship. 
1 

Figure 3-46. Summary of Float Method - Disengaging 
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The delivery ship must be able to stop 
pumping instantly when there is an emergency 
or when the “breakaway” order is given. In the 
event of a situation requiring emergency 
breakaway, the danger signal (at least five 
short blasts) shall be sounded on the ship’s 
whistle by the ship initiating the emergency 
breakaway to alert all ships in the vicinity. 

3.26 ASTERN FUELING WITH 2-t/2 INCH 
(63.5 mm) HOSE 

3.26.1 Delivery Ship Rig Assembly and 
Preparations, Determine the side of the 
delivery ship from which the hose will be 
streamed. On this side, lay out and assemble 
400 feet (121.9 m) of 2-l/2 inch (63.5 mm) hose 
lengths. Ensure that all hose gaskets are in 
place and that the couplings are tight. Fake the 
400 feet (121.9 m) of hose on deck as shown in 
Figure 3-47. Fit a hose cap to the bitter end 
and connect the other end to the hose from the 
fuel riser. A 4 inch (101.6 mm) hose may be used 
in the delivery ship from the fuel riser to the 
transom; however, the 4 inch (101.6 mm) to 
2-l/2 inch (63.5 mm) reducer must always be 
located inboard of the transom when streaming 
the rig, 

Attach the special hose clamp (Figure 3-48) 
to the hose 9 feet (2.7 m) from the bitter end of 
the hose assembly. Secure a 3-l/2 inch (88.9 
mm) braided nylon support line with thimble 
eye to the inboard end of the special hose 
clamp, using a 5/g inch (15.8 mm) safety 
shackle. Marry the support line to the hose at 
each hose coupling with at least four turns of 
&thread, and use intermediate g-thread stops 
between the hose couplings, as shown in Figure 
3-48. (Ensure that stoppers do not crush or 
crimp the hose.) Keep the inboard section of the 
hose assembly free to allow for connecting the 
hose to the fuel riser. 

Secure a 10 foot (3.0 m) pendant with a 3 
inch (76.2 mm) by 8 inch (203.2 mm) long lint 
to the special hose clamp, using a S/P inch (IS.& 
mm) safety shackle, and lead the long link n11! 
to the hose cap. Secure 100 feet (30.4 nli cf 3 
inch (76.2 mm) polypropylene messenger t !) thP 
special hose clamp, using a S/8 inch (IS .tc mm) 
shackle, and lead the messenger out thrcltgh the 
stern chock and back on deck. Marry the mes- 
senger connecting pendant to the hose with 
g-thread near the bitter end of the hose. (See 
Figures 3-47 and 3-48.) 

Secure a 25 foot (7.6 m) section of I inA 
(25.4 mm) polypropylene to the brt ter eriA C# 
the 100 foot (30.4 m) long 3 inch (76.2 mm) 
polypropylene messenger. Secure the rrlesscnpx 
pick-up float to the end of the 25 foot !U VI) 
messenger, and fake the messenger on the fsn- 
tail ready for streaming. (See Note at end of 
paragraph.) 

Prepare the position marker buoy for 
streaming from the opposite side of the ship 
from which the fueling rig will be streamed. 
Attach a flagstaff displaying an intern;itional 
orange or red flag to the marker buoy. For 
night streaming, add a minesweepng light. 
Secure the buoy to a sufficient length oi l-l/l 
inch (38.1 mm) circumference double-i?rai(led 
nylon rope to permit streaming the ~:WIOX! 
marker buoy 300 feet (91.4 m) asterxt. Plase a 
marker at the 300 foot (91.4 m) point on ~hr 
l-1/2 inch (38.1 mm) double-braided nylon to 
ensure proper positioning of the buoy astern (8 
the delivery ship. 

Note 

l Paint the outboard 50 foot (15.2 
m) length of hose international 
orange. 

Insert a becket in the nylon support line ad- 
jacent to the last (inboard) marriage, to receive 
the 3 inch (76.2 mm) nylon riding line. Use the 
nylon riding line to stop off the hose and the 
support line, as shown in Figure 3-47. 

o The messenger pickup float may 
be one of several buoyant objects. 
Metal spheres, such as those used 
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HOSE AND 3.1/y [BB g mm) 3” (76.2 mmt NYLON PREVENTER 3” (76.2 mm) NYLON RIDING 
SUPPORT LINE MADE LINE FROM BITT 
UP AND MARRIED, 
FAKED DOWN READY 
FOR STREAMING 

POSITlO 
BUOY 

Mk I 

Figure 3-47. Astern Fueling Rig (2-I/2 Inch (63.5 mm) IIose) 
Ready for Streaming 

on ATF and ARS, are small, light, 
and ideal for day use. However, 
there is no practica1 way of secur- 
ing adequate lighting for night 
refueling. The position buoy Mk I 
is recommended because it is 
stable and can be fitted with a 
flagstaff or lights. 

3.26.2 Streaming Procedures, The OTC will 
order course and speed for fueling. Stream the 
rig at 6 knots to permit hand streaming. The 
receiving ship should be kept well clear of the 
fueling station while the rig is being streamed 
to avoid possible damage to the rig and/or 
receiving ship should the rig carry away. 

With the inboard end of the 3-1/2 inch 
(88.9 mm) support line led to a winch, and the 3 
inch (76.2 mm) nylon riding line secured at a 
point adjacent to the first inboard hose 

connection and stopped off at a bitt, streaming 
can begin. The pickup float is launched and 
streamed to the Iength of the 100 foot (30.4 ml 
messenger. The hose and support line are lifted 
by hand and walked aft until the hose is afloat 
astern. The hose will then normally be slowly 
dragged astern and will run free until fully 
streamed. Should the hose fail to ease out, an 
additional bight can be lifted and walked aft. 
The light weight of the rig, slow speed of the 
ship, and short distance astern when fully 
streamed will prevent the rig from running 
away. 

When the rig is fully streamed and riding to 
the 3 inch (76.2 mm) nylon riding line, secure 
an additional nylon preventer around the hose 
and support line at the stern. Stop off the 
preventer to the quarter bitts. Connect the hose 
to the 4 inch (101.6 mm) to 2-l/2 inch (63.5 mm) 
reducer at the fuel oil discharge fitting. 
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\ 

RUBBER OR CANVO 

3” (76.2 mm) POLYPRO- 
PYLENE MESSENGER 

l/2” (12.7 mm) WIRE ROPE 
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HOSE CAP . 

2-l 12” (63.5 mm) 
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HOSE COUPLING 
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When the hose rig has been fully streamed 
tind st upped tiff on deck, Iaunch the position 
xz&.er buoy on the opposite side of the ship 
till strealll astern until the 300 foot (91.4 m) 
I’*.i;4 i’i\el* on the i-1/2 inch (38.1 mm) double- 
braided ng’lon line is even with the stern. The 
hg is now ready to be picked up by the receiv- 
ing ship (Figure 3-49). 

5 26.3 Receiving Ship Procedures. From the 
fu:lmg trunk? lead forward a 2-l/2 inch (63.5 
turn) jumper hose to within 10 feet (3.0 ml of 
the forward bitts and on the side that fuel will 
t!l received. Fit both halves of the 2-l/2 inch 
1G.G ,mrrl) quick-release coupling to the out- 
i~oard end of the jumper hose. Have fire axe, 
I ~VO grapphng hooks, and a sledge hammer for 
I!E pehcan hook readily available on the fore- . 
xtle. Secure a pelican hook to the towing pad *- , 

between the anchor chains, with the pelican 
ilook pointed to the bitts on the receiving side 
,:f the ship (Figure 3-49). 

Note 

k or units with a 4 inch (101.6 mm) 
male threaded riser, a 4 inch (101.6 
mm) to 2-l/2 inch (63.5 mm) adap- c 
ter will be required in conjunction 
wit13 a 2-l/2 inch (63.5 mm) to 
Z-i,/2 (63.5 mm) double female cou- 
plug. For units with a 2-l/2 inch 
(G.5 mm) male threaded riser, only 
the Z-1/2 inch (63.5 mm) to 2-l/2 
IL~CII (i13.S mm) double female cou- 
pling ~111 be needed. 

Make approach on the pickup float (position 
:+o!: Mk II, and retrieve the float. Lead the 
rrmserlger to the capstan, and heave around un- 
d the hose cap is on deck. Cut the g-thread 
stopper, and lead the 10 foot (3.0 m) connecting 
;)endant to the pelican hook and secure the long 
link in the pendant to the pelican hook. Lead 
the hose to the quick-release coupling, and 
connect rhe fuel hose to the coupling. Ensure 

that sufficient chafing gear is inserted around 
the fuel hose between the bitts. An additional 
preventer may be secured at the bitts to reduce 
chafing. 

When the hose is stopped off on deck and 
connected to the quick-release coupling, the 
position buoy messenger is disconnected and 
stopped off to stanchions with loops outboard 
of all obstructions. The bitter end of the mes- 
senger is stopped off adjacent to bitts with the 
pickup float located some distance aft of the 
fueling station. 

When fueling and blowdown are completed, 
disconnect the hose from the quick-release cou- 
pling and secure the hose cap. Secure the 
marker buoy messenger to the special hose 
clamp and lead in to the pelican hook. Secure 
hose, messenger, and connecting pendant with 
g-thread and lead the messenger outboard of 
the stanchions; break the connections at the 
pelican hook and release the hose. The messeng- 
er and pickup float can be released as the ship 
pulls away. 

3.26.4 Recovery Procedures. Prior to 
recovery, give the rig a complete blowdown 
and, if feasible, take a back suction. Upon com- 
pletion of fueling, recover the position marker 
buoy to avoid fouling the fuel rig. 

Using the 3-l/2 inch (88.9 mm) braided 
nylon support line on the winch, heave in until 
all strain is off the preventer and riding line. 
Disconnect the hose, and remove the preventer 
and riding line. As the rig is recovered and the 
hose approaches the winch, remove the 
g-thread and E-thread stops. Fake the hose on 
deck, and store the support line on the reel. 

As the hose clamp is brought on board, dis- 
connect the 3 inch (76.2 mm) polypropylene 
messenger and recover the messenger and 
recovery float by hand. 

3.26.5 Control Signals, The control signals 
used shall oe III accordance with Figure 3-34. 
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300’ (91.4 m) l-l/Z” (38.1 mm) DOUBLE-BRAIDED 
NYLON LINE 

BUOY, POSITION (NM) 
PICKUP FLOAT 
BUOY, POSITION 
(NM) MARK 1 

100 (30.4 m) POLYPROPYLENE MESSENGER 
3” (76.2 mm) 

25’ (7.6 ml - 1” (25.4 mm) 

3-l/2” (88.9 mm) BRAIDED NYLON SUPPORT LINE 
POLYPROPYLENE 

5” (127.0 mm) MANILA MAY BE SUBSTITUTED 400’ (121.9 m) OF 2-l/2” (63.5 mm) NEOPRENE HOSE 
2-l/2” (63.5 mm) REINFORCED RUBBER HOSE 
MAY BE SUBSTITUTED 

0 

. 

q 

CAPSTAN 

SHIP’S HOSE 

MESSENGER TO CAPSTAN 
(STOP OFF TO STANCHIONS 

LEAD HOSE BETWEEN 

BITTS - NbT THROUGH PELiCAN HOOK 
CHOCKS L SECURED TO 

DECK PAD EYE PENDANT SECURED 
WITH PELICAN HOOK 

Figure 3-49. Streaming Astern Fueling Rig (Sheet 1 of 2) 

3.26.6 Required Parts. Required parts are 
shown in Figure 3-50. 

3.27 REFERENCES 

ATP 16, Replenishment at Sea 

Damage Control/Casualty Control Book 
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‘* (76.2 mm) POLYPROPYLENE 

CONNECTING 
PENDANT SECURED 
TO PELICAN HOOK 

QUICK-RELEASE 

Figure 3-49. Streaming Astern Fueling Rig (Sheet 2 of 2) 

NAVSEA S9570-AD-CAT-010, UNREP NAVSEA 0978-L/P-035-3010, Instruction 
Hardware and Equipment Manual Manual 

NAVSEA 0920-103-2010, Shipboard Level 
Maintenance of Probe Fueling Hardware 
Technical Manual 

NAVSHIPS 0920-046-3010, Single-Probe 
Fueling Operator’s Handbook 

NAVSEA 0955-026-8010, Instruction Manual 
NAVSHIPS 0955-003-7010, Instruction 

Manual - The Fleet Oiler Manual 
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I I ITEM NOMENCLATURE 
I 

FSN 
I 

QUANTITY 
REQU1RED 

1 2-l/2” (63.5 mm) Neoprene fueling hose 1H 472W&837-7178 12 
la 2-l/2” (63.5 mm) Fueling hose (NOTE 1) 9C4720-00-230-6563 24 
2 2-W (63.5 mm) Quick-&w coupling 1 H 4730-00-369~603 1 
3 I 2-1/T’ 163.5 mm1 Hose cao 6C473Q-00-246-5540 1 

, I4 1 Buoy, position (NM) Mark 1 1 1H 2050-00-272-2423 1 2 
5 12’ (3.6 m) Rubber float cells lti 1075-llO-372-6128 l 2 
6 3-l/2” (88.9 mm) Braided nylon 92 4020-06-519-7916 6Wl182.8 ml 
6a 5” (127.0 mm) Manila Line (NOTE 2) 92 4020-00-184-9805 900’ (274.3 m) 

17 1 l-l/2” (36.1 mm) Braided Nylon i 92 402WO-106-9361 1 1 
8 Coil 9 thread 

9 3” (76.2 mm) Polypropylene 

I  

92 4020-00-231-9021 1 

92 462@60-966-1355 196’ (30.4 m) 
10 1” (25.4 mm) Polypropylene 
11 Coil 15 thread 
12 Special Hose Clamp 

92 402wo-599-7529 25'(7.6 ml 
92 4020-00-23 t -9007 1 
ST0 PLAN 805.2252862 

I 13 
I 

3” by 6” (76.2 by 203.2 mm) long link 
I 

STD PLAN 605-2252862 
I 

SPARES 
REQUIRED 

5 
10 

1 
1- 
1 

366’ (91.4 m) 

100’ (3&4 m) 
25’ (7.6 m) 

NOTES: (1) May be substituted far neaprena hose if neoprene is not available. 
(2) May be substituted for 3-l/2” (88.9 mm) braided nylon if nylon is not available. 

Figure 3-50. Required Parts for 2-l/2 Inch (63.5 mm) 
Astern Fueling Hose Rig 
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NONTENSIONED 
FUEL STREAM RIG SPANWIRE RIG CLOSE-IN RIG 

WITH WITH WfTH WITH WITH WITH WITH WITH 
PROBE ROBB 4 INCH PROBE ROB6 41NCH RGBB 4 INCH 

EOUIPMEN1Y COUPLING (101.6 mm) COUPLING ~101.6mm~ COUPLING (101.6 mm1 REMARKS 
PIGTAIL PIGTAIL PIGTAIL 

Adapter, Hoaa (Not8 1) (Note 1) (Note 1) (Note 1) (Note 1) (Not8 1) (Note 1) {Note 1) Size and type to suit 
hou and rig 

Adaptor, Highllnr - - - - - - - - 
(Cargo STREAM 
to FAS) 

For connuting high- 
lina to 718” 122.2 mm~ 
FAS spanwire wnk. 
link mnd fitting (we 
pangraph 3.12) 

Black, Fibs flop (Wotm 1) (Not. 1) (Note 1) (Note11 (Note 1) (#ok 1) (Note 1) (Not@ 1) Sirr and type to suit 
stution and rig 

- ~~ ~ 
Block, Win Ropr (Not. 1) (Nob 1) (Note 1) (Not. 1) (Not8 1) (Nota tl (NOM 11 (Nota 1) Size #nd type to suit 

station and rig 

Block, Win Ropa 1 1 1 1 1 1 To support inboard 
(YO-YO) w/Anti- sddlr 
toppling Swap8 

6otow/shotliIw 2 2 2 2 2 2 2 2 (Note 2) 

cap, Hose; - - zpudlip - - 1 1 
4" (101.6 mm) 

2-1,:’ (63.5 mm) 

Clamp, Hose, - - 
Riding Line; 
4” (101.6 mm) 

2prship - - 1 1 

Clamp. tlosa 
w/HMdla; 
4” (101.6 mm1 

2 puship - 1 1 

Coupling Hou, - - 
NATO Eraekrble 
Spool - B-End 

To send to NATO- or 
SEATO-nation ship 01 
MSC ship with A-md 
at coupling 

Couplim Hose, - 
Quick-RaIloar; 
4" (101.6 mm) 

2-l; (63.5 mm) 

1 1 1 

Coupling, Hose, (11 1 111 1 1 For rig with probe: 
Robb - Femdr End proba on upper hose+ 

Robb coupling on 
lowar hors 

Coupling, Hose, 
Split Clamp and 
Band; 
7" (177.6 mm) 
6” (152.4 mm) 

4" &.S mm1 

(Nota 1) (Nota 1) (Note 1) (Note 11 Not. 11 (Nota 1) (Note 1) (Note 11 

Figure 3-51. Fueling-at-Sea Hardware for Delivery 
Ship - One Station (Sheet 1 of 3) 
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1 FUEL STREAM 

WITH I I WITH 
EDUIPMENT* PROBE ROEB 

COUPLING 

Phone, Sound- 
I I 

2 2 
Powered 

Pins, Cotter, 
I I 

(Not8 11 iNOb 1) 
SUBI 

Probe, Double 01 

I I- 

Probe, Single 1 

I I 

111 

Pmjectile, Gun 
I I 

2 2 
Line w/Shot Line 

Riding Line Fit- 2(41 
I I 

2I41 
ting, Flow-Thru 

Lddle, Hose, 4(41 

I I 

4141 
Flow-Thru - 
Tw A 

Saddle, Hose, I41 

I I 

141 
Flow-Thru - 
Tw B 

+I, O-Ring 1 (Note 1) 1 (Not. 1) 

Sheckle. Sefrty (Notr 1) 

I I 

(Note 1) 
or Screw Pin 

Shaeklo, Specie1 2 
I I 

2 
FAS 

Tools, UNREP 1 

I I 

1 
Working and 
Reprir (Sat) 

‘Refer to UNREP Herdwere end Equipment I 

IG 
NONTENSIONED 

SPANWlRE RIG 
CLOSE-IN RIG 

Wlfkl 
4 INCH WITH WITH WITH 

4 INCH 
WITH WITH 

wlr;O~~~ PROBE 
ROBB ROBB 4 INCH REMARKS 

CD”PL’NG PIGTAIL 
(101.6mm) coUpL]NG ‘ll$$-d 

2 2 2 2 2 2 

(Note 1) (Note 1) (Noto 1) (Note 1) (Note 11 (Note 1) Size end typa to wit 
shackle 

smnd to rBcriving thip 
with double or singI, 
probr fBcdvu(t) 

1 111 Send to receiving 8hip 
with double or ringlr 
proba receiverM 

L 
2 2 2 2 2 2 (Note 2) 

, 
2 2Ml 2141 2 2 2 Sltr to suit hose 

4 3131 3I31 3 3 3 Size to #lit hose 

I31 [31 - - - Used u upper smddle 
on doublehose rig; 
rite to suit hose 

(Note 1) (Note 1) (Not. 1) (Note 11 (Notr 1) (Note 11 Sit0 to fit hose 

(Note 1) (Nom 11 (Note 1) (Note 1) (Nolr 1) (Note 1) Sira end type to wit 
epplimtion 

2 2 2 2 Used on riding line 
. fitting8 

1 1 1 1 1 1 !Seo peregnph 2.59 
end Fig 2-14 

4 3 4 

3 5 2 2 

weI, NAVSEA S9570-AD-CAT-910 

1 I Qurntity showw ir for doublrhor rig. 

NOTES: 1. Quantity 8s rquird. 
2. See paragraph 2.3.4 for use limitation to CV, LHA, LPH, or ship with eircraft on deck. 
3. For ainglwhosa rig, rquires 5/B” (15.8 mm) rhecklr end specie1 link. 

For double=hose rio, reauirm 314” (19.0 mm) rhlekle end special link, 

Figure 3-51. Fueling-at-Sea Hardware for Delivery 
Ship - One Station (Sheet 3 of 3) 
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NONTENSIONED 
FUEt. STREAM RIG SPANWl RE R 1-G CLOSEJN RIG 

WITH WTH WITH WITH WITH WITH WITH WITH 
PROBE ROB0 4 INCH PROBE ROBS 4lNCH ROBS JINCH 

EQUIPMENT* COUPLING (101.6 mm) COUPLING (101.6mm~ COUPLiNG (101.6 mm) REMARKS 
PlGTAlt PIGTAIL PIGTAIL 

Block, Snatch; {Note 1) (Not.11 (Note 11 (Note 1) (Note 1) (Note 1) (Noto ll (Note 11 
tC'(254.0 mm) 

12"& mm) 

Block, Snatch; 1 1 
lr’ (304.8 mml 
Rig 25 wnrpmt 
Sbwkk 

Bole w/Shot Lirw 2 2 2 2 2 2 2 2 (Note 21 

Caupli~llor, - 1 1 1 NATO-orSEAT0. 
NATO&&able nation ship or MSC 
Spool-A-End ship without probe 

rreiwer or Robb 
coupling 

coupling, Hosa, 
Robb -MahEnd 

111 1121 - [1J lI2l - 1 For rig with probe: 
station ha tingle 
probe receiver and 
two fuel firers 

Gun, litw-Throw 
ingNAVSEASW- 
35&AL~MMO-OtO 

1 1 1 1 1 1 1 1 (Note 2) 

How, Reinforced 
Win; 
7"(177.8 mm1 

rt21 - 1121 - For probe receiver 
to fuet piping 

Lina,B/BPltona/ 
OietoMr Line 

1 1 1 1 1 1 1 1 Only for station 
nesrm bridge when 
mom than one station 

L is rigged 

Lino,EuinqOut 1 1 1 1 1 1 

Lh, Rrmrtini 111 ItI - - - - Use releasing tine 
section of STAR 
messenger for single 
probe receiver 

Lieu, Riding 1 1 1 1 2 2 

MwfwrorLight 1 1 1 1 1 1 1 1 
aox# Ttutdn 
Station 

hddlrr, Sigd 1 1 1 1 1 1 1 1 
btl or Wmdr 
(B@tl 

Pfconr, sound- 2 2 2 2 2 2 2 2 

Pinr,Cottaf, 
SCWI 

(Notal) (Notal) (Not@ 11 (Note 1) (Nota 1) (Notll) (Nota 1) (Note 1) Size end type to suit 
shackle and pelican 
hook (sea Fig. 2-21) 

Figure 3-52. Fueling-at-Sea Hardware for Receiving 
Ship - One Station (Sheet 1 of 2) 
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NONTENSIONED 
FUEL STREAM RIG SPANWIRE RIG CLDSE+lN RIG 

WITH WITH WITH WITH WITH WITH WITH WITH 
PR06E ROBE 4 INCH PROBE II088 4 INCH ROB6 4 INCH 

EQUIPMENT* COUPLING Mt.6 mm) COUPLING Ml1.6mm) COUPLING (101.6 mml REMARKS 
PIGTAIL PIGTAIL PI GTAI L 

Projectila, 2 2 2 2 2 2 2 2 (Notr 2) 
Gun - Line w/ 
Shot Line 

Receiver for 
Single Probe 

1 1 Re&vos ringIs proba 
or uppar proba of 
do&k prak 

Raceivan for 1 1 Ruaivm dnglr or 
Double Prob. double probr 

Shacktat, Scm (Not, 1) (Not@ 1) (Nota 1) (Not. 1) (Nota 11 (Not@ 11 (Note 11 (Nota 11 Sizm and type to suit 
Pin or Safety appliution 

Tackle, TweFold - 1 1 1 1 2 2 

Tools, UNREP 1 1 1 1 1 1 1 1 % pmgnph 2.3.9 
Working and and f iq. 2.14 
Repair (tit) 

*Alfor to UNREP Hwdworm and Equipmnt Yanurl, NAVSEA S9570ADCAT-010 

1 1 Quantity shown ig for doublehorn rig. 

NOTES: 1. Quantity u mquimd. 
2 SW pmgrmph 23.4 for un limitation to CV, LHA, LPH, or ship with aircraft on dock, 

Figure 3-52. Fueling-at-Sea Hardware for Receiving 
Ship - One Station (Sheet 2 of 2) 
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CHAPTER 10 

Replenishment From Tankers 

10.1 SCOPE OF TANKER REPLENISHMENT 

The United States military serv~es regular- 
ly use tankers to transport petroleum products 
from point to point throughout the world. 
These tankers, including both government- 
owned and industry-owned ships, are operated 
by shipping companies under a contract or a 
charter with the Military Sealift Command 
(MSC), Thes t k e an ers have limited fueling-at- 
sea equipment installed for transferring 
petroleum products at sea by the alongside 
method. (“Limited” in that they can refuel only 
those fleet units which can pass a spanwire or 
fuel STREAM rig.) Selected tankers are also 
equipped for delivering fuel by the astern 
method. The U.S. Navy supports the installa- 
tion of such equipment in order to increase na- 
tional defense capabilities. This fueling-at-sea 
capability contributes to fleet readiness and 
provides increased flexibility during emergen- 
cies. By supplying petroleum products to Navy 
ships at sea, tankers make it possible for fleet 
units to remain on station instead of having to 
break off operations and return to port for 
refueling. 

10.1.1 Tanker Characteristics and Capabil- 
ities. MSC and U.S. flag tankers presently 
equipped with a I limited. fueling-at-sea 
capability are listed in Figures 1041 and lo-12 
at the end of the chapter. 

10.1.1.1 Alongside Refueling. For alongside 
refueling, tankers are equipped to receive the 
spanwire or fuel STREAM rig (see Figure lo-ll 
Installed equipment includes: 

1. Tripods and fittings mounted on the 
weather or platform decks to accommodate 
the rig sent over by the fleet unit. On some 

tankers, existing kingposts are used in lieu of 
tripods. 

2. Quick-closing valves at cargo manifolds. 

3, Pipeline extensions to transfer stations. . 

Most tankers have four discharge stations, 
two on each side. (A few tankers have six sta- 
tions, three on each side,) 

Tankers can transfer bulk petroleum 
products to fleet ships from two stations on one 
side and, on a few hours’ notice, can rig jumper 
hoses on deck to handle double hoses at each 
station on one side, In most cases, lack of man- 
power prevents tankers from transferring cargo 
from both sides at the same time. However, to 
expedite refueling, a tanker’s merchant marine 
crew may be augmented by additional person- 
nel prior to sailing. If additional personnel are 
not assigned, a tanker normhlly cannot connect 
or disconnect more than one hose at a time. 

10.1.1.2 Astern Refueling. Some U.S. flag 
tankers are presently equipped for delivering 
fuel by the astern method. All MSC USNS 
tankers will eventually be equipped with astern 
refueling rigs. 

10.1.2 Personnel Duties. A tanker’s crew 
varies from 24 to 32 men, depending on the 
ship’s design and automation. The master must 
ensure that his crew is adequately trained and 
prepared prior to a refueling operation and that 
all stations are manned with the most capable 
personnel. 

Along with normal sea and discharging 
functions, other duties include phone talking, 
line handling, visual communications, rigging/ 
unrigging, and adequate officer supervision. 
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The chief engineer should be located in the 
machinery spaces. He should be prepared to 
answer bells promptly and handle any possible 
emergency. 

10.2 COMMUNICATIONS AND RENDEZ- 
VOUS PROCEDURES 

When assigned to a replenishment opera- 
tion, the tanker may be directed to rendezvous 
with a naval unit or the naval unit will ren- 
dezvous along the tanker’s track. To expedite 
rendezvous and facilitate preparations necessary 
for an efficient transfer of cargo, communica- 
tions must be established between the tanker 
and fleet unit well in advance of the scheduled 
rendezvous. 

Communication methods used by tankers 
for replenishment operations include radiotele- 
graph and radiotelephone, sound-powered 
phone, megaphone, flags, and light signals. 

Messages addressed to tankers must have 
plain language headings. Tankers do not hold 
Navy call sign publications or call sign encryp- 
tion devices, and they do not have cryp- 
tographic capability. 

If radio silence is prescribed, tankers will 
not transmit by radio except in case of distress. 

When weather or operations require it, the 
naval commander may change the time and 
place of rendezvous by direct liaison with the 
tanker. He may also direct the tanker to enter 
port to accomplish or complete the operation. 

10.2.1 Communication t%n, When a rendez- 
vous is scheduled, the tanker shall submit a 
communication plan to the fleet unit by 
priority message at least 72 hours prior to ren- 
dezvous or immediately upon receipt of a con- 
solidation message. The communication plan 
will include: 

3. Radio call sign and international mari- 
time satellite (INMARSAT) identification 

4. Position and intended movement (PIM) 

5. Working frequency guarded in the 
MF-HF range (for ship-to-ship communica- 
tions during the hours stipulated by the 
tanker). 

10.2.2 Communication Methods 

10.2.2.1 Frequencies. Primary means for 
sending and receiving long-range communica- 
tions will be by INMARSAT. When about 48 
hours away from rendezvous or as directed in 
the tanker’s sailing orders and during the time 
the tanker’s radio officer is on watch, contact 
should be established on the frequencies 
promulgated in the sailing orders to the tanker. 
Communications may be shifted to the bridge- 
to-bridge circuit when ships are within range. 

10.2.2.2 Tanker. A tanker which is scheduled 
to consolidate cargo with a fleet unit will con- 
tinue to maintain guard on the assigned 
primary long-range communications system. 
Additional guard will be maintained on circuits 
in accordance with a prearranged schedule with 
the fleet unit. 

10.2.2.3 Fleet Unit. After a tanker is assigned 
to a replenishment-at-sea operation, the fleet 
unit will communicate with the tanker as ap- 
propriate. An early message addressed to the 
tanker will indicate: 

1, Position and intended movement (PIM) 

2. Frequency or time interval of PIM 
exchanges 

3. Radio call sign 

4. First call time for establishing ship/ship 
circuit, including frequency, CW, or voice 

1. Primary communication guard 

2. Radio officer’s working hours 
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5. Additional information or instructions as 
desired (such as side and stations to be used, 
need for rigging jumper hose to handle 
double- hose rig, coupling arrangement, type 
and amount of product from each station, 
desired temperature of cargo, and flag ap- 
proach and ready signals). 

10.2.3 PIM Reports. When a tanker submits 
PIM reports, this format is used: 

1. Position 

2. Time of position in whole hours 

3. course 

4. Speed 

S. Period in whole hours for which preced- 
ing course and speed are in force. (If the 
period covered by the PIM includes several 
changes of course and speed, additional 
numerals for 3,4, and S may be signaled.) 

10.2,4 Movement Reports. These reports are 
submitted in accordance with COMSCINST 
3125.5 series. Reports will vary according to the 
type of control exercised over the tanker. 

10.2.4.1 MSC Control. When a tanker is 
scheduled to a specific replenishment-at-sea 
operation and is not assigned to a fleet com- 
mand for an extended period of time, the nor- 
mal movement reports are made, except when 
COMSC issues special instructions. 

10.2.4.2 Fleet Command Control. When a 
tanker is scheduled to report to a fleet com- 
mand for operational control for an extended 
period of time, the normal movement reports 
are not made. Instead, only the following 
reports are submitted: 

1. Special Departure Report, using the fol- 
lowing format: UNCLAS, MSCMR 210640- 
23 USNS AMERICAN EXPLORER TAO 
165//DEP NAPLES, ITALY 21064023 DI 

14SK OPS IAN’ COMSERVFORSIX FLT 
OF’ORD 201~66//END 

2. The usual Arrival Report after comple- 
tion of the operation. 

10.3 COMMUNICATION FAClLlTlES AND 
TANKER EQUIPMENT 

10.3.1 Sound-Powered Portable Phone 
Units. Four umts, complete with plugs, recep- 
tacles, and cables, are provided. These are used 
for bridge-to-station and station-to-station 
communications on the tanker. Phone lines for 
use between the tanker and the fleet unit are 
passed over by messenger from the fleet unit, 

10.3.2 Megaphone. A portable electric 
megaphone is provided as an emergency 
standby means of communication; it may also 
be used in the final stage of the approach 
before telephones have been connected. 

10.3.3 Radio Equipment. Radio equipment 
consists of: 

1. One main radio transmitter; minimum 
frequency range 405 to 535 kHz, with crys- 
tals for 410, 425, 432, 444, 454, 480, and SO0 
kHz. Industry tankers may not have 425, 
454, and 480 kHz crystals. 

2. One reserve radio transmitter capable of 
battery operation, with frequency range and 
crystals the same as for the main radio 
transmitter. 

3. One HF radio transmitter; minimum fre- 
quency range 2 to 24 MHz. 

4. One transmitting automatic alarm keyer 
system. 

5. One main radio receiver; minimum fre- 
quency ranges and types of reception are 100 
to 200 kHz, A-l/A-2; 405 to 535 kHz, 
A-l/A-2; 485 to 51s kHz, Class B. 
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6. One reserve radio receiver capable of 
battery operation; minimum frequency 
ranges and types of reception are 405 to 535 
kHz, A-l/A- 2; 485 to 515 kHz, Class B. 

7. Two I-IF radio receivers; minimum fre- 
quency range 2 to 24 MHz, with types 
A-l/A-2/A-3 reception. Industry tankers 
may have only one such receiver separate 
from the main receiver. 

8. One receiving automatic alarm system. 

9. One HF radiotelephone set; minimum 
frequency range 2 to 30 MHz; with A3.1 
emission and reception. 

10. One VHF FM radiotelephone set; fre- 
quency range 156 to 162 MHz, with type F3 
emission and reception. Preferred channels 
are 13 or 16. 

11. One HF radioteletype transmit/receive 
system with type Fl emission and with selec- 
tive calling (SELCAL) and error correction 
(SITOR) devices installed in the system. 
Minimum frequency range is 2 to 30 MHz 
and minimum transmitter RF power output 
is 1,000 watts. 

12. One international maritime satellite 
IINMARSAT) terminal with bridge voice 
remote unit. 

10.3.4 Cryptosystem. MSC USNS and 
industry-owned tankers do NOT have cryp- 
tographic capability. USNS tanker masters hold 
clearance for Confidential material. Classif ied 
messages to these tankers can be relayed via a 
shore establishment boarding officer if opera- 
tional schedule permits. 

10.3.5 Communication Publications. Tankers 
hold H.O. 102, International Code of Signals. 
Tankers do not hold ACP 131, Communication 
Instructions - Operating Signals. 

10-S 

10.4 
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REPLENISHMENT COURSE 
SPEED FOR ALONGSIDE 
REFUELING 

AND 

When rendezvous has been effected, the 
naval commander designates the course and 
speed for the replenishment operation. The 
course and speed most favorable for the tanker 
are preferred, because the tanker’s refueling 
stations are often on the main deck. It is 
preferable for the tanker to be on the lee side 
of the fleet unit. The fleet unit makes the ap- 
proach and adjusts course and speed to main- 
tain station on the tanker. 

10.4.1 Course 

10.4.1.1 The lanker Maintains the Pre- 
scribed Course and keeps the fleet unit in- 
formed at all times of the course being steered. 
The helmsman must maintain heading within 
one or two degrees of the designated course. 

10.4.1.2 Experienced Helmsmen must be 
used during refueling operations. Normally, the 
three best helmsmen should be used to relieve 
each other every half hour, except when it ap- 
pears more advantageous to use a different ar- 
rangement because of the estimated refueling 
time or the availability of experienced 
helmsmen. An experienced helmsman should be 
assigned to monitor the actions of the 
helmsman. 

10.4.1.3 Steering Control should be by hand. 
The automatic gyropilot may be used if condi- 
tions are such that the master determines he 
can maintain safe and effective steering con- 
trol. When the automatic gyropilot is used, an 
experienced helmsman must be on station, 
alert, and ready to shift to hand-steering 
(either electric or hydraulic if necessary). 

10.4.2 Speed. The tanker maintains the 
prescribed speed as agreed upon with the naval 
commander. Normally, a refueling speed of 12 
to 14 knots will allow (1) the tanker to use max- 
imum pumping rates and (2) the fleet unit to 
maneuver and maintain station effectively. . 
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Higher speeds may be obtained, depending on 
the capabilities of units involved. 

10.4.3 Station Keeping Alongside 

10.4.3.1 Distance Between Ships. The dis- 
tance between ships which is best for safety 
and operational purposes varies with the wind 
and sea conditions, the maneuverability of the 
ship alongside, and the type of transfer rig. See 
Figure 2-3 for prescribed distances between 
ships for the transfer rig used. Optimum dis- 
tance between ships is 100 feet (30.4 ml for the 
normal spanwire rig. When using the fuel 
STREAM rig, distance between ships should be 
150 to 200 feet (45.7 to 60.9 m). 

10.4.3.2 Rudder Required. To maintain 
course when a ship is alongside, it is usually 
necessary to continuously carry a small amount 
of rudder. The amount depends on the size of 
both ships, their loads, sea and wind conditions, 
refueling speed, and the distance between ships. 
As cargo is transferred and the trim of the ship 
changes, the amount of rudder required to 
maintain a steady course will change. 

10.5 REPLENISHMENT PROCEDURES 

Tankers are not equipped to pass alongside 
fueling rigs to receiving ships. They are, there- 
fore, limited to refueling fleet units which can 
pass the spanwire or fuel STREAM rig to 
them. Information about these rigs was 
provided in Chapter 3. To apply this informa- 
tion to refueling by tankers, substitute the 
word TANKER for receiving ship and the 
word OILER or words FLEET UNIT for 
delivery ship. Paragraph 10.5.1 contains addi- 
tional details on the spanwire rig. 

10.5.1 Merchant lanker Spanwire Refueling 

10.5.1.1 Tanker Hose. Tankers have 6 inch 
(152.4 mm) or 8 inch (203.2 mm) hoses with the 
necessary reducers, Minimum hose allowance 
per ship is 140 feet (42.6 m) in 10 foot (3.0 m) 
and 20 foot (6.0 m) lengths. When practicable, 

a length of hose is used to make a flexible 
extension to the cargo manifold, thus 
facilitating hook-up to the fleet unit’s gear. 
The extra hose lengths are spares and are used 
for inport loading and discharging. 

10.5.1.2 Use of Quick-Release Couplings 
by Tankers. A 6 inch (152.4 mm) breakable- 
spool quick-release (NATO) coupling and/or 
combined quick-release coupling and valve 
(Robb coupling) are used in refueling. They are 
shown in Figures 3-11 and 3-12. Masters of 
tankers should ensure that crewmembers sta- 
tioned at refueling stations know how to use 
these couplings. If tanker personnel require 
practical instruction on using the Robb cou- 
pling, a request may be made to the fleet unit 
to send over Navy personne1 to instruct the 
tanker crew. 

10,5.1.3 Breakable-Spool Quick-Release 
Coupling. All tankers are supplied with both 
the A-end and the B-end of this coupling. 
Tankers normally have the A-end installed on 
the cargo manifold or the hose extension to the 
manifold. The fleet unit sends over the hose 
fitted with the B-end of the coupling. 

10.5.1.4 Robb Coupling. Some tankers may be 
supplied with the male end of the Robb cou- 
pling. Like the A-end of the breakable-spool 
coupling, it is installed on the manifold or the 
hose extension, ready for connection to the 
female end that comes over with the hose from 
the fleet unit. Care should be taken to avoid 
dropping and damaging the Robb coupling; par- 
ticular care is required when the pelican hook is 
released. 

10.5.1.5 EWeakable-Spool and Robb Coup- 
ling Cotnbined. This combination is recom- 
mended for use to allow disconnect in the event 
of an emergency, as the Robb coupling will not 
disconnect when under a strain. The A-end and 
B-end of the breakable-spool coupling are bol- 
ted together, and the coupling is fitted to the 
tanker’s fuel manifold. The male end of the 
Robb coupling is attached to the outboard end 
of the breakable-spool coupling. 

IO-6 ORIGINAL 



NWP 14 (FMw c) 

10.5.W Fleet Unit Procedures. The fleet 
unit supplies the rig and passes all lines (includ- 
ing the phone/distance line) to the tanker. 
Because of the shortage of manpower on the 
tanker, only one rig should be passed at a time. 
The fleet unit tends all lines. 

As the fleet unit comes alongside, it passes a 
shot line to the tanker by means of a line- 
throwing gun or bolo (a padded weight, heaved 
by hand). The shot line is attached to the 3-l/2 
inch (88.9 mm) or 4 inch (101.6 mm) synthetic 
hose messenger by suitable lengths of 3/4 inch 
(19.0 mm) and l-1/2 inch (38.1 mm) nylon, 
taper-spliced together. The phone/distance line, 
station phone line, and spanwire are attached to 
the hose messenger. 

10.6.1.7 Passing the Rig. As the fleet unit 
passes the lines and the rig, the tanker receives 
using these procedures: 

1. Hauls in the shot line and the first 
messenger. 

2. Secures the phone/distance line with the 
zero mark at the rail or on 8 stanchion 
directly below the navigation bridge. 

3. Hooks up the telephone. 

4. Continues to haul in until the rig mes- 
senger comes aboard, places the end of the 
messenger into a 12 inch (304.8 mm) snatch 
block below the padeye for the spanwire, 
and leads the end to a winch. 

5. Continues to haul in on the messenger 
until the pelican hook on the spanwire comes 
aboard. 

6. Secures the pelican hook to the padeye on 
the tripod or kingpost and detaches the mes- 
senger from the spanwire. (The fleet unit 
takes up slack in the spanwire.) 

7. Resumes heaving in on the messenger to 
bring the hose on board. 

8. Pulls the hose in until a bight (not an eye) 
of one riding line can be slipped over the 
riding line hook. 

9. Cuts the stops which secure the hose to 
the messenger, 

10, Attaches the riding line as soon as prac- 
ticable. The riding line must be attached 
before pumping commences. 

II. Removes the blank flange or cap on the 
hose and connects the hose to the coupling. 

12. Attaches the messenger to the retrieving 
line and immediately returns the messenger 
to the fleet unit. 

10.5.2 Merchant fatlker Astern Refueling 
of Escort Ships - Float Method, U.S. flag 
tankers are currently being configured with an 
astern refueling capability. That capability is 
expected to provide a more readily available 
source of fuel for mobile logistic support of es- 
cort ships. Astern refueling procedures, such as 
communications, maneuvering, emergency 
breakaway, and other concepts that are com- 
mon in delivery and receiving ships, were 
described in detail in Chapter 2 and may be 
referred to in this chapter. 

The procedures outlined in this paragraph 
describe the operation of an astern refueling 
system using the float method. The delivery 
ship (merchant tanker) is not configured or 
equipped to use a gunline method of passing the 
rig and should not be expected to employ that 
method. 

10.5.2.1 Dellvery Ship System Descrlptlon 

10.5.2,l.l Astern Refueling Hose Assembly. 
The astern refueling hose is made up of three 
flights to permit stowage of the partially as- 
sembled rig and to provide a greater degree of 
handling ease. Figure lo-2 shows the hose as- 
sembly. Total length of all three flights is 745 
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feet (227.0 m). Each flight consists of the fol- 
lowing components: 

FLIGHT 1 

1. One 15 foot (4.5 m) length of hose with 
coupling on outboard end 

2. Five 50 foot (15.2 m) lengths of hose 

3. One 10 foot (3.0 m) length of hose with 
securing adapter 

4. Length of Flight 1 is 275 feet (83.8 m). 

FLIGHT 2 

1. Five 50 foot (15.2 m) lengths of hose 

2. One 10 foot (3.0 m) length of hose with 
securing adapter 

3. Length of Flight 2 is 260 feet (79.2 m). 

FLIGHT 3 

1. Four SO foot (15.2 m) lengths of hose 

2. One IO foot (3.0 m) length of hose with 
securing adapter 

3. Length of Flight 3 is 210 feet (64.0 m). 

Flight 3 is intended; when required, to 
provide an additional flight of hose for foul- 
weather operations. Flight 3 is not normally 
streamed during fair-weather operations. The 
three flights are stowed ready for streaming. 
Flight 1 is stowed in horizontal rollers along the 
poop deck and walkways. Flights 2 and 3 are 
lashed in stowage racks adjacent to the 
horizontal rollers. 

10.5.2.1.2 Conical Cap, Messenger Bridle, 
Securing Adapter, and Hose End Assembly. 
Flight 1 is fitted on the outboard end with the 

modified B-end of the breakable-spool coupling 
and a removable conical cap for the coupling 
(Figure 10-3). 0 ne end of the messenger bridle 
is attached to the conical cap’s outboard end 
(Figure 10-4). Th e other end of the messenger 
bridle is attached to the securing adapter, using 
a securing adapter clamp (Figure 10-S). The 
inboard end is fitted with an inboard conical 
cap for attachment of the forward recovery 
wire (Figure 10-S). Each end of Flights 2 and 3 
is fitted with protective caps to prevent any 
contamination of the hose’s interior from an 
exterior source. 

10.5.2.1.3 Delivery Ship Preparations for 
Streaming the Hose. A 3/4 inch (19.0 mm) 
recovery wire is fairled from a block that is in 
Iine with the path of the hose. The recovery 
wire will be shackled to the conical cap on the 
inboard end of each flight streamed (Figure 
10-S). It controls the rate at which the hose is 
payed out as the hose is streamed and is hauled 
in to recover the hose at the end of the 
replenishment operation. Two securing pen- 
dants are installed - they are attached to the 
securing adapter clamp to restrain each flight as 
it is streamed. 

The stern of the delivery ship is fitted with 
a closed stern roller (Figure 10-6). A fairlead 
block, strapped to the top of the stern roller 
and in line with the hose, provides a fair-lead 
for the easing-out messenger. The easing-out 
line is 2-l/2 inch (63.5 mm) nylon. Various 
blocks provide a fairlead for the easing-out 
messenger to the gypsy head of a stern winch 
(Figure 10-6). 

A fuel oil riser, located on the stern, is fit- 
ted with (1) a gate valve for controlling fuel 
flow and (2) an air supply system for inflating 
the hose, once it has been streamed, and for 
blowdown of the hose, when refueling has been 
completed. There are appropriate valves fitted 
for controlling the air supply and a “dump 
valve” fitted for rapidly releasing air from the 
hose if required. Appropriate gauges are also 
fitted. 
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Modified B-end of Breakable Spool 

Figure 10-3. Hose End (Outboard) Conical Cap Assembly 

A jumper hose, rigged to the termination of 
the fuel riser, serves as the final connection be- 
tween the fuel riser and the astern hose, once 
the hose has been streamed. 

10.5.2.1.4 Hose Messenger and Position 
Buoy Assemblies. The delivery ship provides 
a hose messenger which consists of 310 feet 
(94.4 m) of 1 inch (25.4 mm), double-braided, 
nylon rope (Figure 10-7). A spout-type float, a 
length of 9116 inch (14.2 mm) wire rope, and a 
grapnel are attached to the outboard end by a 
snap hook. The inboard end is shackled to the 
pear-shaped link on the messenger bridle. 

of 318 inch (9.5 mm) wire rope (Figure 10-7). A 
spout-type float is shackled to the outboard 
end. Swaged markers are attached to the line at 
100 foot (30.4 m) intervals to indicate how 
much line has been streamed. 

10.5.2.2 Rigging the Delivery Ship 

1. Rig one end of the easing-out line 
through its deck fairleads, the fairiead on 
the stern roller, and along Flight 1 for about 
SO feet (15.2 m). Stop off the line to the hose 
with small stuff every 3 to 5 feet (91.4 to 
152.4 cm). Fake down the other end near the 
gypsy. (See Figure 10-g.) 

The delivery ship also provides a position 
buoy line which consists of 800 feet (243.8 m) 
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SECURING ADAPTER CLAW 

WIRE ROPE CLAMP FOf 
3/4” (19.0 mm) DlA 

IA WIRE ROPE 

PELICAN HOOK FOR 
3/4” (19.0 mm) DIA 
WIRE ROPE 

WIRE ROPE x 800 

NOTE: ALL SHACKLES ARE 7/8-INCH (22.2 mm) ANCHOR SHACKLES 

Figure 10-S. Hose Securing Pendant and Adapter 
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RtGGED THRU CHOCK AND BACK TO DECK 

POStTtON BUOY AND LtNE ASSEMBLY IN READY-FOR-STREAMING POSITION 

HORtZONTAL ROLLERS 

1 MESSENGER LINE AND FLOAT tN READY-FOR-STREAMING POSITION 



HOSE MESSENGER ASSEMBLY . 

ABOUT 23” 

- 310’ (94.4 m) 

1 - g/16” (14.2 mm) DIA WIRE ROPE 6 X 37 
2 -THlMBLE - FOR 9/16” (14.2 mm) WIRE ROPE 
3 -WIRE ROPE CLAMP FOR g/IS” (14.2 mm) 

WIRE ROPE 
4 - SHACKLE - 5/8” (15.8 mm) ANCHOR SAFETY 
5 - JAW END SWIVEL 3/4” (19.0 mm) Sl& 
6 - GRAPNEL 

7 -SWIVEL HOOK - 3 TON (2,721 kg) 
8 - LlNK 
9 - 310’ (94.4 rn) MESSENGER 1” (25.4 mm] 

DOUBLE.BRAIDED NYLON ROPE 
10 -THIMBLE FOR 5/8” (19.0 mm) DIA WIRE 

ROPE 

POSITJON BUOY LINE ASSEMBLY 

400 500 600 700 800 
(60.9 ml (91.4 m) (121.9 ml (152.4 m1 (182.8 m) (213.3 m) (243.8 m) 

SPOUT-TYPE FLOAT 

b-,-v myw J=-f-t j- 

1 - 3/8” (9.5 mm) D1A WIRE ROPE 6 X 37 
2 - THIMBLE FOR 3/8” (9.5 mm) WIRE ROPE 
3 -WIRE ROPE CLAMP 
4 -SHACKLE l/2” (12.7 mm) ANCHOR SAFETY 
5 - BALL END, WIRE ROPE, SWAGING, DOUBLE END 



HOSE EASlNGQUT LINE 
2-112” (63.5 mm) DIA NYLON 

. 
EASING-OUT / 
LINE GYPSY 

SPOUT-TYPE FLOAT POSlTlONiNG BUOY LINE IN 
(POSITIONING BUOY) STljEAMING COrjDlTlON 

POSlTlONlNG BUOY 
LINE GYPSY 

I ,\ 
PORTSIDE STERN CHOCK 

CENTERLINE STERN CHOCK 

FAIRlEAD ROLLER FUEL RISER 

STERN ROLLER 

SPOUT-TYPE FLOAT HOSE RIG MESSENGER IN SECURING PENDANT 
(MESSENGER BUOY) STREAMING POSITION I 

EASING-OUT LINE STOPPED OFF TO 
HOSE EVERY 3’ (91.4 cm) FOR A TOTAL 
LENGTH OF 50’ (15.2 m) 
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2. Pass the outboard end of the position 
buoy line through a portside stern chock and 
fairleads and back on deck over the life rail. 
Attach the float. Fake down the inboard end 
near the gypsy. (See Figure 10-6.) 

3. Pass the outboard end of the hose mes- 
senger through the stern roIJer and back on 
deck over the life rail. Attach the float, 
wire, and grapnel to the outboard end. Fake 
down the remainder of the messenger for 
free running through the stern roller. 
Shackle the inboard end to the pear-shaped 
link of the hose bridle. Insert the cotter pin 
in the shackle and spread the ends. (See 
Figure 10-6,) 

4. Open the securing adapter clamp on the 
securing pendants by loosening the toggle 
bolt. 

5. Rig the jumper hose to the fuel riser. 

6. Connect the recovery wire to the conical 
cap on the inboard end of Flight 1. 

7. Pass the retrieving wire from the drum 
of the stern winch, outboard through the 
centerline stern chock, and back inboard 
through the stern roller, Shackle the end to 
the pear-shaped link on the messenger 
bridle. 

8, Check to ensure that the conical cap an! 
the air valve are tight. 

9. Remove any porta bIe steps over the hose. 

10.5.2.3 Streaming the Rig 

1. Lower the position float, with line at- 
tached, over the rail and into the water. 

2. Veer the float to the proper distance 
(Figure 10-81, using the gypsy head to 
restrain it. From the most stern point, sight 
the ball swaging on the line, Once veered, 
belay to a cleat. 

3. Lower ttJe 

and into the 
remamlng Iine 
cleat, or allow 
in the water. 

messenger float over the rail 
water by hand. Ease the 

out, using an available bitt or 
the line to run free once it is 

Stand clear of faked-down 
messenger. 

4. Pass the free end of the easing-out line 
around the gypsy and begin veering Flight l+ 
Simultaneously ease out on the recovery 
wire’s winch. Cut each stop as it reaches the 
stern roller. When sufficient hose is in the 
water, drag will cause the hose to veer on its 
own. Ease out the remainder of Flight 1 
with the recovery wire. 

5. When the securing adapter (10 feet (3.0 
m) from the inboard end of Flight 1) nears 
the securing pendants, attach the securing 
adapter clamp to the securing adapter and 
tighten the toggle bolt. Continue to ease out 
on Flight 1 until the pendants are holding 
the hose. Then remove the conical cap from 
the inboard end of the hose by removing the 
split clamps. Retrieve the recovery wire and 
prepare for attaching it to the inboard end 
of Flight 2. 

6. Remove the protective caps from the 
ends of Flight 2. Cut the stowage rack lash- 
ing, allowing Flight 2 to roll into the 
horizontal rollers. Attach the conical cap to 
the inboard end of Flight 2. 

7. Using the easing-out messenger, pull 
Flight 2 along the horizontal rohers until its 
outboard end can be connected to the 10 foot 
(3.0 m) pigtail of Flight 1. Couple the hose 
ends using the split clamp provided. Check to 
ensure that an “0” ring is installed before 
clamping. 
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8. Take a strain on the recovery wire until 
the securing adapter clamp can be removed 
from Flight 1. Remove the clamp by loosen- 
ing the toggle bolt. 

3. On signal, open riser blowdown valve un- 
til signaled “Stop blowdown” (about 5 
minutes), then close blowdown valve. 

9. Ease the remainder of Flight 2 out until 
the securing adapter clamp can be attached 
to the securing adapter on Flight 2. Attach 
the clamp and tighten the toggle bolt. 

4. When rig is all clear on receiving ship, 
disconnect jumper hose from astern hose. 
Reattach inboard conical cap and recover the 
rig in the reverse sequence as that used in 
streaming the rig. 

10. Continue to ease out on the hose until 5. If additional ships are to be fueled with 
the pendants are holding the hose, then dis- the same fuel commodity, the rig shall 
connect the conical cap. Do not retrieve the remain streamed for additional refueling 
recovery wire. operations. 

11. Attach the jumper hose from the fuel 
riser to the 10 foot (3.0 m) pigtail of Flight 2. 
Check to ensure that an “0” ring is installed 
before clamping. 

1052.5 Communications Required in 
Delivery Ship 

1. Between stern and forward winch 
operator 

Note 2, Between stern and bridge 

If required, Flight 3 is streamed in 
the same manner as Flight 2. 

12. Open fuel riser air valve and inflate 
hose to 8 to 10 psi (55.1 to 68.9 kPa) pressure. 
Close air valve. 

13. Stand by for hose pickup and signal to 
“Commence pumping.” 

14. On signal, open fuel riser valve and 
commence pumping. 

Figure 10-9 is a plan-view of a typical as- 
tern refueling operation. It illustrates the most 
desirable location of the receiving station rela- 
tive to the marker buoy. 

3. Between stern and pumproom 

4. Between bridge and pumproom. 

10.5.3 Checkoff Lists. The master is respon- 
sible for ensuring that the tanker is ready in ail 
respects for refueling operations. Use Figure 
lo-13 at the end of the chapter as a guide for 
items to be checked. Figure lo-14 at the end of 
the chapter is a list of minimum loose hardware 
requirements for each refueling station. 

10.5.4 Pumping. Using two 7 inch (177.8 mm) 
hoses, tankers (depending on individual design) 
are capable of pumping 4,000 to 8,000 bbl/h 
(636 to 1,272 m3/h). Refueling operations can 
be expedited as follows: 

10,5.2.4 Retrieving the Rig 

1. Stand by to receive signal to “Cease 
pumping.” 

1. To avoid product contamination from 
bottom sediment and water, take the follow- 
ing precautionary measure before pumping 
fuel to the receiving ship: 

2. Close fuel riser valve and stand by to 
receive signal to “Start blowdown.” 

Take a low suction on the designated 
tank(s) from which the product is to be 
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Distance of Position Buoy from Stem of Delhrery Ship (See Table Below) 

Position Buoy Position Buoy Line in Streamed Con&ii 1 

UELI vcn T ww- 
(Merchant Tanker) 

Condition . 

se in Cormected Position 

-- 

40 Feet (12.1 m) (Approximately) 
I 

Aligning the receiving station with the position buoy 
ensures that the last 100 feet (30.4m) of the hose tows 
in a bight. The shape of the bight (t or J) may be 
adjusted to achieve the best hm riding position. 

RECEIVING SHlP 

1 Distance of Position Buoy from Stern of Delivery Ship 1 

NATO Vessels 1 690 Feet 1 210.3m 1 

1 U.S. Destroyer Types 1 600 Feet 1 184.5 m 1 
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transferred. Pump the product through 
all lines to be used for the transfer to 
flush out any water or sediment, and 
then through the opened drop valve to 
other tanks not scheduled to be used in 
the transfer operation and which have 
sufficient ullage. 

2. Tankers should have the pumps running 
and be recirculating the cargo through a 
drop line while ships are connecting up. 
When the connection is completed and the 
fleet unit signals “Commence pumping,” the 
tanker opens the discharge valve and closes 
the drop line valve, thereby commencing 
cargo transfer. 

3. The fleet unit may use its pump to take a 
suction to expedite transfer. 

4. The tanker strips tanks continuously into 
an after tank, but final stripping is not done 
during the refueling operation. 

10.5.5 Maintaining Trim 

1. The tanker should load to arrive at the 
rendezvous point with at least a 2 foot (60.9 
cm) trim by the stern. 

2. For best maneuvering, proper trim should 
be maintained throughout the operation. 
This may require taking on ballast while 
cargo is being discharged; therefore, a main 
cargo line should be cleared as soon as 
possible. 

3. If conditions warrant, pumping may be 
stopped to shift cargo, ballast, or adjust 
trim. Whether or not ships remain hooked 
up during such delays will depend on prevail- 
ing conditions. 

10.5.6 Clearing the Hose 

10.5.6.1 For Alongside Refueling 

1. The fleet unit notifies the tanker prior to 
closing any fuel line valve so that the tanker 
can ad just the pumping rate. 

2. Before disconnecting and while the valves 
on the tanker are still open, the hose is 
blown down. Normally the blowdown is 
done by the fleet unit because some tankers 
may not have sufficient compressed air for 
this operation. It requires about 3 minutes. 
Tankers cannot take a back suction, 

10.5.6.2 For Astern Ratuelin~. A complete 
description of the required operation is set 
forth in Appendix J. 

10.5.7 011 Spit1 Prevention. It is imperative 
that all precautions be taken to prevent pollu- 
tion of the sea by an oil spill. At a minimum, 
the following safeguards should be taken during 
a refueling operation. The tanker master and 
fleet unit commanding officer should take any 
additional precautionary measures deemed 
necessary. 

1. Ensure that standard dockside transfer 
procedures are in effect. This includes scup- 
per plugs being in place (if seas permit), drip 
pans, rags, sawdust, proper tools at manifold, 
and so forth. 

2. Adequate lookouts should be posted so as 
to spot any inadvertent discharge of oil over 
the side. 

3. Prior to commencement of transfer, all 
cargo and overboard discharge valves and 
lines should be rechecked by responsible per- 
sonnel to ensure proper alignment. 
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10.6 DEPARTURE 

10.6.1 Normal D8partUr8 

1. After blowdown, the tanker closes the 
valve, disconnects the hose, and replaces the 
blank flange or cap. 

2. A bight of the riding line is used to ease 
out the hose as the fleet unit heaves in. A 
line attached to the end of the hose assists in 
passing it over the side. 

3. After tension has been released and the 
fleet unit has given the signal, the pehcan 
hook is tripped and the spanwire is eased 
over the side with an easing-out line. 

. 

w 

This can be dangerous if tension has 
not been released from a tensioned 
rig or if the hose has not been 
retrieved. Do not trip the pelican 
hook prior to the signal from the 
fleet unit. 

4. After the gear has been recovered, the 
fleet unit increases speed and pulls away 
from the tanker. 

5. The tanker holds course and speed until 
the fleet unit is well clear. 

10.6.2 Emergency Breakaway. Tanker per- 
sonnel should be instructed in the emergency 
breakaway procedures given in Chapter 2. 

Men must be assigned specific emergency 
breakaway duties in advance. Knives, mar- 
linespikes, wrenches, axes, and sledge hammers 
must be on hand. At no time should refueling 
stations be left unattended. 

If an emergency breakaway is ordered, the 
following procedures are of major importance: 

I stop pumping immediately. 

2 Clear the transfer station of all unneces- 
sary men, The hose may whip around when 
released. Also, since a blowdown is not pos- 
sible, oil spillage from the hose may create 
slippery footing. 

3. If a breakable-spool coupling is used, 
break it by striking the groove a sharp blow 
with a sledge hammer. If a Robb coupling is 
used, force back the sleeve on the coupling 
with two marlinespikes until it releases. 
When both the breakable-spool and Robb 
coupling are used in combination, strike the 
groove of the breakable spool a sharp blow 
with a sledge hammer. 

4. Ease out the hose with the riding line. If 
necessary, cut tile riding line. 

5. If possible, trip the pelican hook after the 
fleet unit has slacked the spanwire. The man 
tripping the pelican hook must be inboard 
and forward of the hook, especially if there 
is no opportunity to use an easing-out line 
on the spanwire. 

6. Return the phone/distance line and 
station-to-station phone line after the hose 
and spanwire are clear. 

10.7 LOGISTIC SUPPORT 

When a tanker is under the operational con- 
trol of a fleet unit, the fleet unit will provide 
logistic support. 

10,7,1 Mail. The naval commander arranges 
for mail delivery to the tanker. 

10.7.2 Pilot and Tugs. When consolidation is 
to be performed in port, the naval commander 
arranges for tugs and pilot, if such assistance is 
required by the tanker. 

10.7.3 Supplies. Only MSC USNS tankers are 
authorized to draw supplies and material from 
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Navy supply activities. All industry-owned 
tankers under time charter and certain tankers 
under consecutive-voyage charter are 
authorized to bunker from government stock. 

10.8 BILLING AND REPORTS 

Transportation costs for cargo delivered to 
fleet units at sea are billed at rates required to 
recover costs. Cost is based on the applicable 
MSC point-to-point tariff rate, less the trade 
route distance/time diversion (if any) from the 
trade route to the shore destination point. To 
this is added an amount based on the per diem 
rate for the time consumed from time of ar- 
rival at rendezvous until the time the tanker is 
released, including diversion time. In cases 
where no point-to-point rate applies, a straight 

l per diem rate is charged. 

When cargo transfer has been completed, 
the tanker advises the fleet unit of the amount 
and temperature of cargo transferred. This in- 
formation should be reported as soon as possible 
after completion of the transfer by sending a 
visual or radiotelephone message to the fleet 
unit. The fleet unit is then to provide the 
tanker master with a completed DD Form 1149 
or message acknowledging receipt and indicat- 
ing the milstrip document number on the DD 
1149. This will be turned into the DFSC repre- 
sentative at the next terminal. 

10.8.1 MSC 4020-4 Discharge Report. This 
modified message report shall be made by the 
tanker upon completion of cargo transfer. The 
following format is to be used: 

FROM: (Note: Use ROUTINE precedence) 
TO: COMSC WASHINGTON DC 
INFO: DFSC CAMERON STATION VA 

NAVPETOFF ALEXANDRIA VA 
(Ship’s owner or operator) 
(Petroleum inspector and/or 
MSC Rep at next discharge point) 

UNCLAS 
MSC 4020-4 

A. Tanker name 
B. Radio call letters 
D. Name of ship receiving cargo 
K. Cargo number 
L. Product 
M. Barrels of product transferred 
N, Long tons of product transferred 
Q. Next port of call 
R, ETA next port 
S. Milstrip document number on the DD 1149 
obtained from the receiving ship 
T, Whether awaiting next discharge or 
completed final discharge 
U. Time expended to discharge 
V. Remarks. 

10.8.2 Loading Report. When cargo is trans- 
ferred between two tankers, the one being 
loaded makes a loading report (MSC Report 
4020-3); the discharging tanker makes a dis- 
charge report. 

10.8.3 Operational Reports. On completion 
of each refueling operation, masters of tankers 
submit an operational report (MSC Report 
3180-l) to COMSC, with a copy to the owner- 
operator. There is no official form for this 
report. It is sent as a letter, using the format 
shown in Figure 10-10. Also, commanding of- 
ficers of fleet units are requested to furnish 
COMSC a narrative evaluation of the opera- 
tion, unclassified if possible. 

10.8 EMERGENCY SAFETY MEASURES 

The possibility of deteriorating weather 
conditions makes it mandatory that both ships 
be prepared for emergencies, such as man 
overboard. 

10.8.1 Man Overboard Procedures. When 
practicable, station a lifeguard ship astern to 
rescue personnel who may fall overboard. Both 
ships must have lifebuoys ready for use, if 
required. If a man falls overboard: 

1. A lifebuoy is dropped, and at least six 
short blasts are sounded on the ship’s 
whistle. 
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From: 
(name of tanker) 

To: Commander, Military Sealift Command, Navy Department, Washington, DC. 20380 

Subj: MSC Report 31801 ’ 

rransferred cargo to: Date: 
(name of ship) 

Local time Location (tat/Long).* Speed during fueling- 

Course during fueling-, Original track course 

Times of: 

Xvsrrion from Original Track 

4longsida (Stbd/Port) 

First Hose Aboard 

First Hose Connected 

%cond Hose Connected 

Commenced Transfer First Hose 

stopped Transfer 

Resumed Transfer 

Finished Transfer Last Hose 

Total Discharge Time, 

41 Hoses Disconnected 

Departed 

Back on Original Track 

Cargo: 
Product(s) Amount each Product Transferred (BBL and LTTI 

Average pumping rate BB L/hr 

Draft (Estimated on arrival): FWD-AFT, 

Comments (Provide specific and positive comments on these and any other item which can bs 
used for improvement of procedures and equipment): 

Operations 

Communications (long and short range) 

Equipment 

Crew efficiency 

Other 

Accidents or Injuries; Any occur? Y ESNO-. If yes, give description and reason 

Photos Submitted: YES-NO- 

Signature Date 

(Copies to: owner/operator and tanker’s files) 

Figure 1040. Refueling Report 
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2. If a lifeguard ship is on station, the 
tanker arid the fleet unit maintain course 
and speed while the lifeguard ship effects 
the rescue. 

3. If no lifeguard ship is assigned, an emer- 
gency breakaway must be made. After 
breakaway, the fleet unit maneuvers to 
recover the man, while the tanker maintains 
course. When safely clear, the tanker also 
maneuvers as necessary to assist in recovcr- 
ing the man. 

10.8.2 Heavy Weather Procedures. Safety 
of personnel on the tanker is vested in the 
master. In heavy weather, the master shall en- 
sure that appropriate personnel safety precau- 
tions are taken. The master also decides if 
refueling should be postponed because condi- 
tions are too hazardous for personnel on the 
tanker. 

ID.10 NONTENSIONED HIGHLINE 
TRANSFERS 

Tankers can transfer light freight, stores, 
and personnel. All USES tankers have special 
padeyes and links for highline transfer installed 
at two stations, one on each side. The highline 
padeyes and links have been tested to a 
horizontal pull of 22,500 lb (10,204 kg) and the 
inhaul padeyes to 8,000 lb (3,628 kg). Some 

industry-owned tankers have special padeyes 
and links installed, while others have some high 
attachment point to which a highline can be 
rigged. None of the tankers have transfer rigs 
or containers; they rig the lines provided by the 
fleet ship. A wire or synthetic highline is used 
to transfer freight or mail. 

Only 4 inch (101.6 mm), double-braided, 
polyester line (MIL-R-24536) may be used as a 
highline to transfer personnel. A 1 inch (25.4 
mm) shackle is used instead of a pelican hook to 
secure the synthetic highline to the tanker’s 
padeye. During personnel transfers, all lines 
must be tended by hand; winches and capstans 
must not be used, The synthetic highline has a 
maximum safe transfer load of 600 lb (272 kg). 

10.11 TENSIONED HIGHLINE TRANSFERS 

Selected USNS cargo ships have been 
equipped with sliding padeyes to which the 
UNREP ship’s tensioned highline STREAM rig 
can be connected. These ships can use the per- 
sonnel STREAM transfer method described in 
Chapter 7. 

10.12 EXTENDED FLEET OPERATIONS 

Appendix E contains standard operating 
procedures for MSC-controlled tankers assigned 
to extended fleet operations. 
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Tanker (I) 
(USNS) 

AMERICAN 
I 

165 
I 

NTUG 24,226 615’0” 8,,+ 38’0” 
EXPLORER (9) I [24,6141 f187.5) I 124.41 I Ill.01 

MAUMEE 
I 

149 
I 

NSNF 
I 

26,875 
i27.305) 

POTOMAC (2) (9) 181 I NBLM I 27,467 

SEALIFT 176 NTYT 27,200 
ANTARCTIC (2) (8) 127,635) 
SEALIFT t69 NFKU 27,200 
ARABIAN SEA (2) (8) [27,635] 
SEALIFT 175 NQST 27,200 
ARCTIC (2)(7) 127.6351 
SEALI FT 712 NIKA 27,200 
ATLANTlC (2) (8) [27,6351 
SEALI FT 174 NKRV 27,200 
CARIBBEAN f2) (8) 127.635) 

SEALI F-F 170 NHAR 27,200 
CHINA SEA (2) (8) [27,6351 
SEALI FT 171 NGYK 27,200 
INDIAIf OCEAN (2) (8) [27,6351 

SEALIFT 173 NMHT 27,200 
MEDITERRANEAN(2)(8) 127.6351 
SEALIFT 
PACIFIC (2) (8) 

SHOSHONE (9) 

168 NENC 27,206 
127,6351 

151 NJTH 26,875 
(27.305) 

YUKON (7) 
I 

152 26,875 
[27,305) 

LOA (4) Beam (4) Dmft (4) 

620’0” 
[lSS.Ol 

620’0” 
~189.0) 

587’0” 
[178.91 

587’0” 
i178.9) 

587’0” 
1178.9) 

83’9” 3%7” 
[25.5] IlO. 

83'6" 33'7" 
(25.61 I10.2l 
64'0" W7" 
I25.61 I10.51 
84’6” 34’7” 
125.61 tro.51 

84’0” 31’7” 
i25.6) 110.51 

587’0” 
I1 78.91 

587’0” 
It78.91 

84'0" 34’7” 
125.6) [10.51 
84'0" 34'7" 
125.61 ilO. 

587’0” 
I1 78.91 
620'0" 
[189.01 

84%" 34'7" 
125.61 IlO. 
83’9” 
f25.51 

33'7" 
110.21 

NOTES: 
(I) Tankers are United States Naval Ships, contract operated by private thlp operaton All cargo tanks am coated. 
(2) Ship possesses two raised centerline stations fore and aft which can transfer to either port or starboard. 
(3) Average capacity for full load of F76 (DFM). The actual load depends on loadline limitations and variation in specific gravity 

of product loaded. Ships are capable of carrying four separate products simultaneously. 
(4) Data contained in brackets reflects units in meter& 
(5) Oata contained in brackets reflects units in metric tons. 
(6) Data contained in brackets reflects units in cubic meters per hour. 
(7) Equipped with reel type of astern FAS rig. 
(8) Equipped with lay-on-deck type of astern FAS rig. 
(9) In NDRF/RRF, Ships have fuel oil manifold on stern, but are not equipped with astern reef, hoses, and rollers for astern 

refueling. 

Figure 10-11. MSC Tankers Equipped for Limited Refueling 
(As of 1 March 1984) (Sheet 1 of 2) 
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Normal 
Speed 

, Mt) 

20.0 

18.5 

ta5 

16.0 

16.0 

16.0 

16.0 

l-6.0 

16.0 

16.0 

16.0 

16.0 

18.5 

18.5 

Height of (4) 
Highest Radar 
to Load Line 

85'0" 
l25*91 

86'0" 
126.21 
9 7'0" 
i29.61 
111'0" 
133.81 

111'0' 
133.81 

111'0" 
133.81 
111'0" 
133.83 

111'0" 
(33.81 
111'0" 
133.83 
111'0" 
(33.8) 
lll'o" 
t33.8) 
111'0" 
133.81 

86%" 
(26.21 

86'0" 
126.21 

Max. Refuel 
Rate Per Ststian 

(bblth) (6) 

4000 
j6361 
4000 
[6361 
4000 
WI 
4000 
I6361 

4000 
[636] 
4000 
16361 
4000 
t6361 
4000 
l636l 
4000 
l636I 
4000 
[6361 
4000 
f636] 
4000 
16361 
4000 
16361 

4000 
16361 
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Stations 
(per 
tide) 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Distance from (4) 
Bow to Station 

FWD AFT 

312' 410' 
(95.1 I [125.0] 
296' 412' 

t90.21 1125.61 

256' 416' 
[78.0] 1126.81 

280' 409' 
(85.31 [124.7] 
280, 409' 

[85.3] 1124.71 

274. 
(83.51 

*::I91 

271' 416' 
[82.6] (126.81 

284, 422' 
(86.61 [128.6] 

278' 424 
I94.71 [129.2] 
280, 409' 

C85.31 [124.7] 
284, 422' 

[86*61 1128.61 

280' 409' 
185.31 1124.71 

301' 396' 
191.71 i120.71 
284' 403' 

(86.61 1122.81 

. 

Cargo Capacity (3) 
(Thousands of bbl) (5) 

174 
[23,467] 

186 
[25,085] 

186 
[25,085] 

195 
[26,299] 

195 
[26,299~ 

195 
[26,299] 

195 
[26,289] 

195 
126'2991 

195 
I26,2991 

195 
(26.2991 

195 
[26,299] 

195 
[26,299] 

186 
[25,085] 4 

186 
[25,085] 

Figure 10-11. MSC Tankers Equipped for Limited Refueling 
(As of 1 March 1984) (Sheet 2 of 2) 
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Mu 
Rtrt R&d 

amlm 22 PFL sb 
DiQIlcrftu8~ 

RJir bl8tati.a (31 
Ttiw 

e 
OWT 

loA 77 
bid lbMRl cup c8@i ~tltsl 

(21 (31 “u”: - (Kt) Lima (3) (4) El FWD MID AFT ,fhoWm& of bbll 

IWERICAN HERITAGE ICI 16) KVFM 91,849 
E!z :3:z; ,Kt 

16.5 111’6” 
l6E61 

2 57Y2*’ - 655’ 662 
(93,319, (33.58) (174.70) (199.641 ui9,282, 

AMERICAN TRADER (Cl KVKV 27,615 63Y6” 74w 33’2” 14.5 86-o” 2 310’ - 203 
(2B,o57~ (193.11 (22.561 tlG.11, (26.21, 16!!!& 196.93, r1:!?73, (27,378) 

MlCU tNOEPEWOEMCE KLHV 262,376 ?lo[yo” 15.2 1WlY 
(266,574) 035.31 (34.42) (SE61 

3 512’ 
,?5606, (2EOl (2i:B;61 

2014 
(271,622, 

ARC0 SPIRIT KHLO 262,376 t1awr 1788” 1 67’2” 15.2 113’C 
(266,574) (335.31 64.25J (20.47, (34.421 ltz61 

3 512 
(156.06) ,2i&l d:6t 

2014 
l271,62ZI 

BALOBUTTE (Cl WKIY 33,521 
m4,0571 ‘E! ,zi IF.;;) 

17.5 81’11” 
,z, 

2 ’ - 
(2s.m) ,lii!LB, Ii-z 

233 
(27.3781 

BAY RIDGE (Ct 

BEAVER STATE (Cl 1st 

BORUEAUX (Cl 

BROOKLYN (Cl 

CHELSEA ICI 161 

CHERRY VALLEY ICI (6) 

WPTP 225,090 1098’C 143W 7u4 16.8 llYo’* 
(34.44) ,=6, 

2 5t6’ - , 

,2%Ot 
1654 

,228.691 I (334.7) 443.74) (21.48, (157.281 I223.070~ 

KCl3Y 91.849 Eww 105%’ 49’1” 16.5 111’1 
(ii?61 

2 57rt” - 
,tz64, 

662 
(93,319) (272.5) (32.231 (14.961 (33.991 (174.7ln tB9,2821 

KIQJ 27,154 624v 71’IT’ 32v’ 14.5 2 317’ - 457 198 
(27,5B8, ,190.20) (22.561 (9.751 ,K, ,iiff6t (96.62, (139.29, (26,704) 

KGDB 226,100 lD94W t44w 7w 17.5 1t3’u 2 5lC - , 1550 
,229,7 la) (333.5, (4111 (21.341 l34U4) ,wzr (157.28, (2:&t ufJ9.M3) 

KNCX 39,746 
(40,376) (iii:) i%, (ii:, 

16.5 tarr 2 272 
(31.399) ,6=t It:% - ,t:.‘st1 C36,Sa31 

W18K 39,675 
,4u,3tot (iz (z.i, ~;::~l 

16.5 row 
(6Z61 

2 
,31.391 ,1E!i6, - ,lzilI 

272 
(36.683) 

CHESAPEAKE (Ct KNFE 50,023 73rv two” 39’9” 16.5 Bz’o” 2 373’ - 527’ 355 
(500.823) (224.43) (3l.W (12.12) (24.991 ,6=, I1 11691 (160.631 (47.8771 

CHESTNUT Hltt (C) 161 WVFX 
(92,756) (ii:% ;3:;“;; 4% 
91,295 16.5 1141 2 

’ (34.741 ,z!% ,t~~t, - ,2Z251 ,&I 

CORONADO ICI 16) KPSB 16.5 toru 
(31.39) f6%BI 

2 
(t%61 - 

’ 481’ 272 
(146.61) (36.6831 f 

0 

f 



a 4 

DL-hnBm 

g YE armHi 

Tdr cd OWT 
\“=” tr %? G !2i! FE El nm ’ 7!czzEi5 LYY ICI m W, v-r I--Y - m-n HI - ‘-- i!O w? .----- -_ 

COURIER WI (61 KC3K 35,100 71rr WQ’ 31’5” 16.Q 101’~ 2 
r3s.562~ ~216.79~ 12sm t10.4w 13B.781 NiE!ial i% - sf!ie, ,3i!iIOl 

COVE SmOR IC) WHJK 15.5 2 274 
g!i ,:r71 x31 tz ,E, ,tzat cz - IlZ3l t36.9531 

EXXON BATOM ROUGE (Ct WAFA 76,160 665Vo” 12So” 417 16.5 2 473-r 
V7,37Bt (246.64) (36.1) (12.66, E& Cs3s”esl ii i - (144J) (&I 

1 
EXXON HOUSTON ICI KHEA 7 1,540 16.5 2 510 

l72.6851 Iii% ;i&!i I:& 1~~t IZ, zli6I - IlZl M6.782~ 

EXXON NEW ORLEANS ICI WNOM 7196 IHlqr 11eO” 42V’. 16.5 2 510 
82.6521 (243.64~ l35.36) m.u3t jzt iz& ,I% - ~lZl1 UiU,7821 

EXXON PHlLAOELPHlA ICI ; WNFJ 75,MB 6iXMb” 1ZS’U 417’ 16.5 2 325’ - 473Y 

[ 
[76,653 t246.64t ml) w.66, ,& I6z6, lssl uu.31 a&1 

1 
EXXON SAN FRANCiSCO ICI :: KMC 75.64.B w19’lV 12w 41’4” 16.5 2 329 - 47w 

l76.35Bl 124&M) ra.1, mm (Z, caE!L IBBI (144.3) ,gl*1 
. 

FALCON CHAYPION IC, (1) I71 WFJN 33,542 16.1 ImY’ 2 
(34,076) c!Kt E!i; cam, 03.W Ifi, cE2, - ClZ& ~~~01 

FALCON COUNTESS ICt (6, KRCN 37276 672w 6uQ’ sk4” 16.0 B7’U’ 2 274’ - 
(37J72, (204.12, (27.13) ill.671 eB.sal CiZ!i, t63.sll Zi!#l (3g61 

FALCON DUCHESS ICI (61 KRCl 37,276 672T UBT 3r4” 16.0 97’0” 2 274’ - 
~37,8?2\ m4.82t UT.131 Mo7) pB.sB) s!L m.!il) llZ6, $iJa, 

FALCON 1AQY ICI (6, KRCE 37 276 672w I’u 3rv l&O Brr a00 2 274’ - 3Bt 261 .Ir’-~~. 
rsrprrj iic4.62i I * -  l -’ i11.07; l&f. IJI 

I U  Ld. 
waaw 

I -  MD,  
lPaa.awI 

#mm C . ,  
1ea.D r r  :;a O B :  (37 UBa:  .  * 

FALCON LEADER ICI 111(7) WFJY 33,542 16.0 llB2” 2 
04,076, ,z% iFi5 Ei 03.58~ caii!L izl - ClZ, ot%*, 

FALCON PRINCESS ICI (61 KRCP 37,276 67z’Q’ 6Br S4” 16.0 97’0” 2 274’ - 
(37,8?2t 004.6221 (27.131 111.07) DB.58) d&it 13.51) t1Z!H 13& 

FRIO (Cl KOYC 26,Bal 14.0 75’0” 2 3w - 47g 
(27.3301 fzi E1 ELii l22.66) ,a!& IMABI w5.06, 12g3t 

GOlOEN EflDEAVORIC~~Bb WDBU B1,643 IYO” w!rr 469” 16.5 2 57Y2” - 
~93,364 Q72.5, (3223) W.98) It74.7Qt 

I 



FWR AFT 

KlGF 31,994 
(93,364) 

105’2T 
132231 Ei, I 16.5 111'8" 

03.961 
5737 

u74.7rn 
662 

139,2621 

KITTANNING (Cl (61 KGPK %1,344 
d92,6661 z%, 13.5 

+ 52'9" 17.5 
~16.66) 

1 WO” 
134.75) 

657 
mo.25~ 

625 
184,291) 

892 
t120,3011 

,r% 

528 
(lW.931 

1030" 
(31.39) 

3 YANHAITAN WJAF 113,919 1005’8” 
~115,7421 1308.46~ 

59r 
tl8o.ul 

YARYLANll -- - WMez 264,an 
~299rnl 

llaw 
w5.a~ I 15.2 116w 

(35.361 
1 678 

1206.65) 
1820 

(24S,4Stl 

264,073 
mu983 

173w 
W.25) 

1 r8T 
135.36) 

1 671 
(206.65) 

1920 
(245,4591 

WNW 

MONTPEUERVlCTORY WJCS 49,451 73c4- 
NJ,2421 02843) 

1orr 
(31.09) ,6=61 

3 435 510 
(132.591 (155.49) 

375 
wl,S7Sl 

117'4 
(26.52) 

162'9" 
(31.32) 

-iiE= 2 366'6" 
t111.711 

- 481'3" 
(146.69) 

MWRYACSKYIC)I6) 39,232 
139,8601 Q7.43l 

39#232 
139,8601 E3, lw9” 

131.32) ,6z?61 
2 366'6" 

~111.71~ 
461'3" 

(146.69) 
MORMACSTARWI (l)ISl KGDF 

35'1" 

I 

is.0 
mm 

lOZ'8" 
(31.32) ,6=61 2 366'6' 

(111,71~ 
488f’Y 

(146.69s) 
MORMACSUNIC)I6) WWBK 39,232 

08,86lll 

EF- 2 352 
flO7.29b 

52s 375 
(160.02) 1 (50,5751 

MOUNT VERNON VICTORY KCDF 49,246 736@4" 
IS6.6281 t2U.43) ,6r961 

49,47t 73&4" 
(50.263) (224.431 

10rD" 
{31.091 

17w 
154.25) 

MOUNTWASHINGTON KMWJ 375 
ml,575) 

1820 
(245,458) 

435' 
(132.591 

678' 
1206.651 

116v 
(35.36) 

3 
(lif5.:6r 

510 
(155.491 

264,073 
{268,2981 

1IQm 
1335.261 

NEW YORK WSDB 

364 254 
(117.041 04,260) 

MWYOAKSUNICI (11161 WSKD 34,434 612'6 9l'W 
a4,9853 (186.631 (27.733 

108’lY’ 
(32.911 ,6:?6) 

2 



Mm 
Ht.4 RIM 

HI#mst Rib Distmw llwn Bmw 
fldk Nmn Adw 

Tmkn 
tr Smthr (3) 

ow7 LOA bmw 
9';1* - bLmd 

Fy; Fi - 1 kquCrprity( 
WBB : (2) (3) (3) W Linr (3) side) FwD MID AFT (nousmdr of 

OGllENCHAMPtO?JICt KtGP 37,074 16.2 120'0" 3 316' 397 474' 281 
n8,4401 rK% g.5 glY!!i; (36.58) ,6%?6t 196.321 (1211 ~144.4881 (37.8981 

OGDENCHARGERiCt KMLK 37,607 660'0' 9lw 36'6" 16.0 85'1" 3 304 362 461' 281 
(36,412t (201.17) (27.43) (11.18) (26.01, ,6%6t (92.66) (116.43) (140.51) (37.8981 

OGDENLEADER(Ct KMLD 37,807 660'0" 90'0" 36'6" 16.0 65'1" 3 ' 382' 461' 261 
136,412) (201.17) (27.43) (11.18) 126.011 (6::6t &:St (116.431 Ilro.slt 137.898) 

OGDEN WA0ASH (C, wcwc 37,653 6BB'tY 9ITo" 36'8" 16.2 3 309 389' 464' 281 
(36,459t (201.161 (27.431 (11.18) 1% ,6%6t (94.18) (118.57) (141.43) 137,896) 

OGOENWtLLlAMElTEICt WGWA 37,853 6BU'W 9O'(r' 36'8" 16.2 88'0" 3 309' 369 464' 281 
(36,459) (201.161 (27.43) (11.16, (26.62) c6%6t (94.181 (118.57) (141.43) 137.8981 

OVERSEAS ALtCE (Ct IIt (7) WOVL 37,614 66IT2" 90'1" 36'8" 16.0 85'0" 2 316' - 472' 281 
136,419t (201.22) (27.451 (ll.lSt t25.90, ,6!i?6, 196.3lt (143.86) 137.898) 

OVERSEAS CHfCAGO (Ct KBCF sa.637 894'1 105’9” Ml” 16.5 11 l’l[Y’ 1 - - 620 
(92,967t (27249t (32.231 (t4.96t (34sw I6%!96t ,liZ41 (83.6181 

OVERSEAS NATALIE WLEB 72,617 81'0" 1645” w2” 16.0 94’10” 412' 572 547 
(73,640t 1262.13) (31.83) (14.07, (28.91) ,;?i6t 2 - (125.581 (174.34) (73,772) 

OVERSEAS NEW YORK WMCK 90,394 16.5 111’11” 1 - - 618 
(91,640t (%it :3:;“;; (ii%, (34.11) ,6;:6t (li!24, (83,348, 

OVERSEAS OHlO CC, WIBG 90,566 09w 105’11” 49v 16.5 ll4w 1 - - 619 
(92,017) (272.49) (32.28) (14.93t (34.75) (6jff!6, ,1~~4t (83,483) 

OVERSE4SVALDEZ (Ct (1) (71 wovs 37,814 660'2" 9(rl" 36'8" 16.0 85'0" 2 316' - 472' 281 
138,419) (201.221 (27.451 (11.18) (25.601 ,6ES, (96.31) 4143.86) (37.898) 

OVERSEASVtVlANtCttlt (7) KAAt 37,014 16.0 85’0” 2 316' - 472' 281 
I38,419, E;, cz.ir ,:I% (25.9Ot ,6?i6, (96.311 1143.86) 137,898) 

OVERSEASWASHINGTON~Ct WFGV 90,515 8940" 105'9" 19'1" 16.5 lll’ltr 4000 1 - 634 619 
(91,963, (272.49) 132.23) (14.961 t34.09t (635.961 1193.24) (83.483) 

PATRIOT (Ct (11 KGBQ 35,lBO 711'3" 6w 34'5" 16.0 1Ol’U 2 326' - 538 261 
(35,662) (216.79t (25.60, (10.49, (30.78) ,6::6t (99.97, (163.981 ~35,200t 

i 



. 8 

Ht rf fkd 
Higlmt Rlt, Qisbncr fmn uww 

Raw urrm fldof hcSu Sm tw stisa 131 
Cull bWT LOA Bwmn Omft 

$7 2: (‘F h ssln 
' cwy we*121 (51 

01 (31 (31 13) sihl FWO Ml0 AFT (~Wmlr St bbl) 

PETERSBURG WJOC 50,065 73tv 102'0" 38.5” t7.5 85'0" 2 370' - 534' 35f 
I Ml,8661 (224.431 j31.08j ill.711 ~25.901 C6E6, (l12.78} (162.7Sl MIt,t48) 

RANGERICI16) KCBG i 35,100 711'3" IWO" 34'5" 16.0 101'0" 2 -328' - - 538 26t 
(35,662) (216.79t 05.6ob WI.491 (30.78) EL 199.97) 1163.98I 135,200) 

REO RIVER ICI .KIEC 26,!300 633'6" IS'U' 33'11" 14.0 76T 2 293' - I 

(27,330) (193.WI (22.66) (10.34) 123.16) ,6%6, (89.31) $55, ,2:;,, 

ROVER ICI IS) KCBH 35,100 711’3” WIT’ 345” 16.0 t 01’0” 2 328' - 538' 261 
135.6621 (216.791 125.60) (10.49) 00.781 tsZ?6, (99.971 1163.981 135,200) 

SANJACINTO ICI KYSF 26,912 633%' 75'0" 32'9" 14.0 tw 2 293' - 19D 
_ 127.3431 (193.091 122.86) 19,981 (231.16) (6!%6, (89.31) llzk (25,629) 

SAN YARCOS ICI KSNP 28,684 62B'U' 82'9" 33'7" 16-O 92'3" 2 288' - 471 196 
(29,t431 (191.41) 125.22) (10.24) 48.12! 2% (87.781 (r4s.osr 126,434) 

SPlRtf OF LIBERTY(C) 111 WNGI 38,238 860'2" 9UO" 36'8" 16.5 83T 2 220' - 289 
(38,850) (201.22) (27.431 Ill.181 (25.30) ,6%?6, (67.06) $351 (37,763) 

STuYVESANT {Cl WTHF 224,670 109SU 14W 70’1” 17.5 113’0” 4QW 2 51r - 708' 1540 
1228,265) (333.76) l4h891 (21.44) (34.4441 (635.961 (157.28J W5.80~ l207.695) 

TEXACO GEORGlAICI WlDW 26,333 604'8" 78'0" 34'11" 17.5 81'1" t - 326.8" - 181 
I26.754) (184.301 (23.77) (10.641 (24.71) ,6%6, (99.57) t24,4111 

TEXACO MARYLAND it1 KADG 26,547 17.5 81'1" *t - 326'8" - 181 
(76,972) If!%, I::::, I%.'& (24.71) 2% (99.57) (24,411) 

TEXACO MASSACHUSETTS (Cl KAAO 28,547 17.5 81'1" 1 - 326%" - 181 
126,972) C%j (:::& f"!& 124.71) (6%:61 (99.571 (24,411) 

4 
TEXACO MONTANA (Cl KFYM 26,550 ' 804-8" 78'Q 31'11" 17.5 81'1" 1 - 3248" - 181 

126,975) t184.30) (23.77) (10.64 124,711 16Z6, M9.57) 124,4111 

TEXACOllHODElStAND(C) WFOW 28,547 804'8" 78'0' 34'11y' 17.5 11’1” t - 326w - 181 
[26,972) (184.3OI (23.77) (10.62) (24.71) ,6z6, (99.571 (24.4111 

TEXAS TRADER IC) 11) 161 KTHC 27,500 633'0' 74'(r 33'2" 14.0 86V' 2 311' - 465 203 
(27,910I i (192.941 (22.561 MI.lll I26.2tl I6!?6, 494931 (141.73) ~ (27,378) 

1 



ULTRASEA I WJCG 

WASMIHGTDW TRADER ICI 1 KWJH 

WlLLlAMStlURGH tC, t WGDA 

WORTH ICI 16) 
I 

WLHC 

62.1s 
~ 183,514, 

225,llw 
1228,WlJ 

91,849 
(93.3193 

w2T tD53- 4Slo” 16.5 111’C 2 573Y - 552 
1272.03, I32.2$ (13.97, (33.99l ,5t& u74.701 rlE4l l75.795l 

wm 105’9* 45’W’ 16.5 ItI%+ 2 57rt” , - 562 
1272.03, (3223, (13.97, (33.99, ,ts?l, ~174.70~ ,tEs4, 175.1951 

7?2P 9Y’b” 367” 17.2 3 31B 
1217.02, 129.35, 111.15) $5, 6E, 04.491 $!L, ,t::IT261 w$& 

1095’lr 144-O- 7cv 17.5 1tm 
,9Eki, 

2 516. - 
033.7B, wul9, (21.11, WUl 1157.291 ,*:Ek m&l 

891’0” 105T Wl” 16.5 ?ll’Q’ rEs6~ 2 573’2” - 
(27249, (32.23, (t 4.96, f33.99, 1174.70~ cfE4r 

NOTES: 

(11 lndiatr tmtus undr thwtw to HSC an 1 Ynh tm. 

(2, Oltl containd in pamnthaw rafkts unitx in mmtk tom 

I 
I 

pr how. 

(51 Auump wpcity for full load of F76 (OFY). fhr atwl lord 
tlrpmdr on lodlii iimibtiim md vriatian m spuifL 9mvitv 
of product lo&d. Sips ID qplblr of cmyuq thrm to four 
afmh pmducta imufmnoo~y. 

I IS) Furl oil manifold and v&a on stwn, Shipr not aqu~pprd with 
nrtafmy wtmn FAS how mllm$ fittings mnd SI forth, 
rquird for astarn refudinp 

I I71 Epulppd with ml typa of utm FAS rs 

(C) Ship has cortod tank% 
I 

I Gmonl: Tmkm u&r charts to YSC UD rquird to mat static- 
td lfd for attwhment pointt 



I  

NWP 14 (Rev. C) 

DECK DEPARTMENT 

1. Purge and check telemotor system 

2. Check steering system and gyro 
error (all steering stations) 

3. Have megaphone ready for use on 
the bridge and fueling station 

4. Lead out and inspect necessary 
firefighting equipment 

5. Take ullages and temperatures of 
cargo tanks 

6. Rig in life boats, and remove sea 
painter on fueling side 

7. Have all men on d.%k wear life 
jackets and protective helmets 

8. Clear unnecessary men from fueling 
stations 

9. Provide anti-chafing gear in the 
area where hoses come across. (Old 
canvas, cargo nets, used manila line or 
boat fenders will suffice,) 
10. Provide tools at each station for 
making connections, for opening valves, 
and for cutting the lines and breaking 
the rigs in case of emergency 

11. Mark transfer stations with 3-foot 
(91.4 cm) square pieces of bunting: red 
for fuel oil, blue for diesel oil, yellow- 
blue triangles for F44 (JP-5), red-blue 
triangles for F76 @FM), green with 
white vertical stripes for stores, and 
white for water * 

12. Illuminate transfer stations for night 
operations with lights having yellow 
lenses or filters. Never use white lights 
at night because of their blinding effect. 

13. Have drip pans, rags, sawdust, and so 
forth ready for controlling oil spillage 

14. Use red, green, and amber paddles/ 
flags or flashlights/wands at each station 
for hand singals 

15. Prior to using a hose, check it 
visually and test it by compressed air 
for leaks . 
l6.e Rib a temporary manila lifeline when 
a section of the railing is removed 

17, Prepare sound-powered telephones 
with watertight jackboxes for use 
between fueling stations and bridge 

18. Con&t length of hose to cargo 
manifold if required for a straight lead, 
more flexibility, or for jumper hose 
from one side of the tanker to the 
other side 

19. In the event of icy conditions, have 
sand or other suitable material ready 

ENGINE DEPARTMENT 

1. Have maximum power available 
2. Test and have pumps ready 

3. Cut in steam and warm up deck 
machinery 

4. Check that there is air pressure for 
blowing through hoses and that there 
are no leaks 

5. Subject cargo pipeline system and 
valves to a hydrostatic test of approxi- 
mately 75 psi (517.1 kPa) for tightness 
on the ballast leg of the voyage prior 
to loading cargo for transfer at sea. 
This is necessary because the cargo 
tanks, pipelines, and valves must be 
tight to prevent contamination by see 
water which may be loaded as ballast 
to maintain trim during refueling. 

Figure 10-13. Refueling Checkoff List-Tankers 

W-32 ORIGlNAL 
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DECK DEPARTMENT 

1, Two 14-inch (355.6 mm} snatch 
blocks for fairleading messenger 

2. One 4-inch (101.6 mm) manila 
line, 45 feet (13.7 m) long, for riding 
line 

11. One tool kit, consisting of: 

(a) One axe 

(b) One hammer, machinist, 2% 
pound (1.1 kg) 

(c) One hatchet, hand 

3. TWO 2Kinch (63.5 mm) manila 
lines, 120 feet (36.5 m) long; t&o 
&inch (203.2 mm) double blocks 
rig 2 with becket; and two 8-inch 
(203.2 mm) double blocks rig 2 with- 
out becket for twofold 

4. One flanged reducer (6-inch 
(152.4 mm) flange outboard for 
attaching breakable spool) 

5. One breakable-spool coupling, A-end 

6. One set signal paddles 

7. One set flashlight signal wands 

8. Portable electric megaphone 

9. One sound-powered phone set 

10. One 8-inch (203.2 mm) or 6- 
inch (152.4 mm) hose for flexible 
extension to cargo manifold 

(dl One pliers, gas, 8-inch 
(203.2 mm) 

(e) One marlinespike, 8-inch 
(203.2 mm) 

(f) Two marlinespikes, 16-inch 
(406.4 mm) 

(g) One hammer, sledge, W-pound 
(4.4 kg) 

(h) TWO end wrenches, adjustable, 
Winch (254.0 mm) 

12. One 3-inch (76.2 mm] manila line, 
50 feet (15.2 m) long, with safety snap 
hook on one end for safety line 

13. Three-foot square (91.4 cm) bunting- 
red for fuel oil, blue for diesel oil, red- 
blue triangles for F76 (DFMJ, yellow-blue 
triangles for F44 (JP-5), and white for 
water, for station marking. 

Figure 10-14. Loose Hardware for Each Refueling Station-Tankers 

lo-33 (Reverse Blank) ORIGINAL 
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APPENDIX C 

Replenishment Operation Signals 

Hand signals must be used to parallel all orders passed 
over sound-powered (S/P] phones. Hand signals will 
be given with 12 inch by 12 inch (30.4 cm by 30.4 cm) 
paddles or 12 inch (30.4 cm) diameter paddles during 
the day or with colored wands on flashlights at night. 
The standard hand signals used during replenishment 
operations are illustrated in this appendix. (See para- 
graph 2.4+4.3.) 

Note 

Red and amber paddles will be of solid colors. Green 
paddles will contain a 1 inch (25.4 mm) wide, white, 
diagonal stripe running from the upper left corner to 
the bottom right corner. 

ORtGtNAL 
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SIGNAL 

ALQNGSIDE l - tiAND SIGNALS (Parafleled by S/P phone). 
STANDARD PROCEDURES ., 

REMARKS 

Signalman mover@ signal device in a continuous complete circts in 
front of body, and kaapr the proper color visible to ths other ship at all 
timer When/where appropriate, the other ship answers with the “Slack 
ofr 8iQnai. 

HEAVE AROUND 

2. 
Signalman movstti signal device horizontally in front of body, and 
keeps the proper uAor visibk to the other ship at aI1 times, meaning 
for the other ship to s caase heaving or slacking as appropriate. 

AVAST 

Signalman moves g sign81 davica vertically in front of body, 
meaning for the other ship to slack off the appropriate line, wire, 
m hose until another signal is given. 

&ulman, with& signal device in right hand and seen* signal device 
in left hand, touches devicas moving horizontally in front of body at 
&ouJ&r height, meaning “Hookedup or connected.” Repeated by 
receiving ship until acknowledged by delivery ship with same signal. 

HOOKED-UP or 
CONNECTED 

l &m NOTE, page c-1. 
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ALONGSlOE - - HAND SIGNALS (Paralleled by S/P phone) 
STANDARD PROCEDURES 

SlGNAt REMARKS 

6. Signalman moves green* signal device in a continuous complete circle 
in front of body, and keeps the proper color visible to the other ship 
at all times. This signal, executed by either ship, indicates” I am ready 
to start pumping” or “I am ready to commence transfer.” It is used 
only for the beginning of the pumping/transfer operation. When 
repeated by the other ship, begin transffsr and commence signaling 
with red paddle. If not ready to commence operation, the red AVAST 
signal is usad. 

START PUMPING or 
COMMENCE TRANSFER 

Signalman movasgrean* signal device horizontafly in front of body. 
This signal, executed by either ship, indicates “STOP pumping” or 
“CEASE transfer” and is used only to signal the completion of the 
pumping/transfer operation. When repeated by the other ship, 
immediately shift to ambar or red signal devices as appropriate. 

STOP PUMPING or 
CEASE TRANSFER 

7. Signalman moves ambersignal device in a circle in front of body. The 
signal, meaning “Sxlow through now,” is repeated until the delivery 
ship acknowledges with a “Blow through” signal, indicating that it has 
oommrnced blow down (fueling&-sea usa only). 

START BLOW THROUGH 

8. 

* 

Signalman moves amber signal device horizontally in front of body, and 
kespr ths proper czisible to the other ship at all times. The signal, 
given by the reouiving ship to indicate “Stop blow through,” is 
acknowledged by the “Stop blow through” signal from the delivery ship, 
indicating that it has stopped the blow down (fueling-at-sea use only). 

iTOP BLOW THROUGH 

l sse NOTE, page c-t+ 
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9. 

ALONGSIDE - - HAND SIGNALS (Paralleled by S/P phone) 
STANDARD PROCEDURES 

I 
SIGNAL REMARKS 

Signalman raises two green + signal devices overhead to form a “steeple,” 
meaning “Test your phones/phone line.” 

TEST S/P PHONE LINE 

10. Signalmarr moves two green* signal devices vertically in front of body. 
meaning “Replace your phone line.” 

RE- 
PLACE 
S/P PHONE 
LINE 

I I I I 
1 A * -- WI 2 

11. Signalman, with red signal device in right hand and am&r signal device 
in left hand, arm&ended vertically over head, waves both signal 
devices vertically in front of body until acknowledged by other ship. 
Initiated by receiving ship means “Detension.” Answered by delivery 
ship or initiated by delivew ship, signal means “I am detensioning.” 

DETENSION 

12. Signalman holds&signal device in right hand and amber signal 
devioe in left hand with arms extended over head to form a “V.” 
This signal, initiated by receiving ship, means “I am ready to be 
tensioned.” When initiated by the delivery ship, signal means “I am 
tensioning.” 

ENSION 

*See NOTE, page C-l. 
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ALONGSIDE - - HAND Sf GNALS (Paralieled by S/P phone) 
COMPLETION OF OPERATION 

Signalman holds@ signal device in right hand and a green* left one in 
hand. He crosses both hands and arms over each other over his head. 

REPLENISHMENT COMPLETED AT THIS 
STATION. COMMENCE UNRiGGINJG. 

S ignalman, with red signal device in right hand, makes chopping motion 
with right hand fr& over head to shoulder height In left hand he holds 
green* signal device steady at 450 angle from body. Signal, given by 
delivery ship, indicates “I am ready to trip pelican hook.” If receiving 
ship is not ready, the “avast” signal is given until such time as ship is 

PELtCAN HOOK TO BE TRIPPED 

Signalman holdsred signal device in right hand and green* one in left hand. 
He makes chopping motion with right arm on le#t elbow which is raised 
about shoulder height. Signal given by delivery ship indicates ‘“Trip 
pelican hook.” Signal answered by receiving ship indicates “I am tripping 
pelican hook.” When pelican hook is tripped, receiving ship gives “heave 
around” signal. 

TRIP PELICAN HOOK 

*See NOTE, Page C-l. 
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ALONGSIDE - - HAND SIGNALS (Paralleled by S/P phone) 
EMERGENCY BREAKAWAY 

SIGNAL REMARKS 

a---r 
The delivery ship or the receiving ship may initiate an emergency 
keakaway. Once initiated, the delivery ship assumes control. 
Signalman of delivery ship rapidly waver~signal device in a 
semicircular arc overhead, msaning “Prepam for emergency 
breakaway.” Other ship acknowledget by repeating the rignal 
with a gr88n* signal device, meaning “Understood. I am preparing 
for emergency breakaway.” 

FOR EMER- 
GENCY BREAKAWAY 

When ready for emergency breakawsy, the signalman of the delivery 
ship slowly waves g signal device in a rtrmicircular arc overhead, 
meaning “Ready for breakaway.” Other ship l cknowiedfdes by repeating 
the signal with a green* signal device, meaning “Signal understood.” 
Ke8p proper color visible to all other ships at all timer. 

FOR BREAKAWAY 

The signalman of the delivery ship raises red signal device to overhead 
position, then drops it straight down, m=g “Execute emergency 
breakaway NOW.” 

EXECUTE BREAKAWAY 

‘~8 NOTE, Page C-1. 
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APPENDlX E 

Standard Operating Procedures for 
MSC-Controiled Tankers Assigned to 

Extended Fleet Operations 

E.1 BACKGROUND 

At any one time, Military Sealift Command 
(MSC) point-to-point tankers are engaged in 
carrying DOD petroleum products to Army, 
Navy, and Air Force installations worldwide. . Charger Log IV, a CNO-sponsored program, 
evaluates and exercises the inherent replenish- 
ment capability of these tankers to extend and 
support Navy operations by opportune tanker 
fuel transfers (consolidations) to fleet oilers or 
major combatant ships. COMSC (Commander, 
Military Sealif t Command) and fleet directives 
were developed to provide guidance for these 
exercises. 

Middle East contingency operations have 
made unusual demands on fuel support to units 
operating in the Indian Ocean and Mediter- 
ranean Sea. MSC-controlled tankers were 
diverted from point-to-point operations and 
were used over an extended period to shuttle 
fuel from shore depots to the mobile logistic 
support force (MLSF) oilers under direct control 
of the fleet operational commander. Fuel 
replenishments were carried out. underway and 
at anchor. The value of this capability in the 
event of future contingencies has been recog- 
nized, However, the prolonged assignment of 
tankers to direct fleet support missions 
generates unique problems not covered in the 
abbreviated Charger Log IV exercise situations; 
therefore these procedures have been developed 
to enhance the efficient transition of MSC- 
controlled tankers assigned to extended fleet 
operations. 

E-l 

E.2 CONCEPT OF OPERATIONS 

Once the fleet commander has generated a 
requirement for MSC tanker support beyond a 
single opportune replenishment, a message 
request will initiate the administrative proce- 
dures outlined herein. Depending on the ur- 
gency of the initial rendezvous, the ship will 
normally be positioned for POL load-out and 
for inspections, briefings, and outfitting with 
special communications equipment under the 
supervision of MSC representatives. A com- 
bined MSC/fleet briefing team will provide the 
ship with all necessary instructions and will 
coordinate required material augmentation 
from fleet and MSC resources. 

E.3 TANKER CAPABILITIES 

E.3.f Underway Replenishment (UNREP). 
The merchant tanker shall be prepared to 
receive two spanwire fueling rigs at two sta- 
tions on one side and to pump at least two 
products to any fleet replenishment ship or 
major combatant capable of providing the 
necessary hoses while underway. Any addition- 
al fuel delivery capability will depend on the 
individual characteristics and capabilities of the 
selected merchant tanker. For example, some 
tankers have sufficient hose to rig “jumpers” 
and receive two double rigs, thus enabling the 
tankers to pump back through four hoses simul- 
taneously at fuel rates of approximately 12,000 
bbl/h (1,900 m3/h). 

. 
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E.3.2 At-Anchor Replenishmsnts. In addi- 
tion to UNREP of fleet oilers and major 
combatants, the merchant tanker shall be able 
to provide two hoses for simultaneous fueling 
of two tankers alongside at anchor It may also 
be necessary to consolidate fuel from another 
MSC point-to-point tanker at anchor. Since 
the consolidation may take place in interna- 
tional waters at anchorages far from any port 
facilities or tug services, the nicest sense of 
judgment and preplanned procedures for com- 
ing alongside must prevail, with special regard 
for the wind, sea, and current conditions. For 
ship control purposes in some situations, it may 
be desirable to have the delivering tanker un- 
derway at very slow speed while the extended 
fleet support tanker makes a cautious approach 
to put over the necessary mooring lines. When 
properly aligned and made fast, both ships 
reduce way and, on signal, the loaded tanker 
will let go the anchor. This “underway” ap- 
preach method should be attempted only when 
both ships are adequately fendered and the 
masters have thoroughly discussed and pre- 
planned the approach. 

E.4 ADMINISTRATIVE PROCEDURES 

E.4.1 Request for Extended Operations. 
When a fleet commander-in-chief determines - 
the need for the use of an MSC-controlled 
tanker to augment or supplement the MLSF 
for extended operations, a message will be sent 
to COMSC Washington, D.C.; information to 
CNO, Washington, D.C.; the Defense Fuel 
Supply Center (DFSC), Alexandria, Va; and ap- 
propriate fleet, force, and MSC area command- 
em providing the following minimum 
information: 

1. Duration of operations, location of the 
operation area, estimated POL cargo by 
types 

2. Primary rendezvous information and al- 
ternate, if possible 

3. Speed and draft limitations 

4. Planned operational control (OPCON) 
arrangements 

5. Funding arrangement to reimburse 
COMSC for services. 

E.4.2 Selection of Tanker. COMSC considers 
the following factors in selecting the tanker for 
the mission: 

1. Determination of the availability of the 
ship in conjunction with DFSC cargo lift 
requirements 

2. Specific capabilities of available ships to be 
obtained from general characteristics listed 
in Figures lo-11 and 10-12 and the following 
additional factors: 

(a) Pumping rate for each product, cargo 
split, and tank heating system available 
(if necessary for cargo cold-weather 
transfer) 

(b) Load limitations 

(c) Number and location of fuel transfer 
stations 

(d) Communication capabilities, equip- 
ment, and emission 

(e) Fuel consumption rates 

3. Charter terms and/or necessary modi- 
f ications 

4. Date of, and condition of ship at, last 
inspection 

5. Prior ship experience. 

E.4.3 Report of Ship Nomination. COMSC’s 
report of ship nomination to the requesting 
fleet commander will include: 

1. ETA of ship at primary or alternate 
rendezvous 
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2. Ship characteristics (if other than those 
listed in Figures 10-11 or 10-12) 

3. Any special communications procedures 

4. Funding data; cost per day plus estimated 
cost for entire operation, if available 

S. Owner’s 
address 

or operator’s cable and mail 

6. Any pertinent provisions of contract. 

E-4.4 Prosail Inspection, Brlmting, and 
Outfitting 

E.4.4.1 Inspection. A joint inspection shall be 
. held by representatives from COMSC, owner 

or operator, and commander of the surface 
force to facilitate an on-site determination of 
the ship’s condition and readiness for extended 
fleet support operations. If time permits and 
depending on the date of the last periodic in- 
spection, this event will occur at the first port 
of call. 

E.4.4.2 Briefing. The briefing will be 
scheduled at the first opportunity after ship 
nomination. Participants will be MSC and sur- 
face force designated representatives. 

E.4.4.3 Outtlttlng, Simultaneously with the 
briefing, or as soon thereafter as possible, the 
MSC officer will: * 

1. Supply such additional publications, in- 
structions, and operation orders as may be 
pertinent to the mission 

2. Provide fuel-testing equipment and in- 
struction manual. 

E.4.5 Review of NWP 14, Chaptrr 10. 
Thorough familiarization with Chapter 10 of 
this manual is mandatory whenever a Navy 
unit is scheduled for UNREP with an MSC 
tanker (MSC tankers hold NWP 14-2, which 

contains pertinent extracts from this pubh- 
cation), As a matter of routine, the briefing 
team will review Chapter 10 with the master 
and cognizant ship’s officers and men, 

E.6 CHAIN OF COMMAND 

When the tanker is nominated by COMSC 
and is ready to proceed, the fleet commander- 
in-chief will designate either a fleet operational 
commander or COMSC to exercise operational 
control, In either case, CTF 63 or CTF 73 as 
COMSIXTHFLT’s or COMSEVENTHFLT’s 
logistic coordinator will control all movements 
and coordinate all requirements, either through 
COMSC or directly to the ship, depending on 
the OPCON status. CTF 63/73 will respond to 
the requirements of the combatant task group 
commander for whom the merchant tanker is 
providing support. The merchant tanker ad- 
ministrative commander remains COMSC; 
however, appropriate MSC area commands will 
be included on all message traffic to facilitate 
local support, 

E.6 OPERATING INSTRUCTIONS 

E&l Check In/Out of Fleet Operational 
Control. Upon reporting to fleet operational 
control, as directed by COMSC, the merchant 
tanker will check out of the MSC Movement 
Report System. Upon leaving the fleet com- 
mander’s operational control, as directed by 
COMSC, the merchant tanker will ensure that 
all commanders concerned are kept informed of 
the ship’s operating area. Procedures for check- 
ing in or out of the MSC Movement Report 
System are contained in COMSCINST 3123.5. 

E.8.2 Movement/Sail Orders, Sail orders 
(SAILORDs) will be issued to the merchant 
tanker using an unclassified, modif ied, MERCO 
System. The system uses classified ocean 
reference points, designated by two-letter 
groups, which will be originated by fleet or 
force commanders and will be provided to the 
ship by the briefing team. The following sample 
SAILORD format may be used. 
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FROM: CTF SEVEN THREE 
TO: SS TANKER 
INFO: COMSCFE YOKOHAMA JA/ 

COMSCPAC OAKLAND CA/ 
COMSC WASHINGTON DC/ 
COMSEVENTHFLT/ 
TG commanders as 
appropriate 

BT 
UNCLAS 
SAILORD 
ALFA - Ship’s name. 
ALFA ONE - References (if required). 
BRAVO - Location of point of departure 

(true bearing and range in nautical miles 
from reference point; i.e., 180 AB SO). 

CHARLIE - Departure time. 
ECHO - Destination (referring to refe- 

rence point). 
GOLF ONE - Route (incorporating as ap- 

propriate OTSR, ETA, and tactical 
implications). 

GOLF TWO - Reference diversion points. 

Note 

Reference diversion points are dis- 
persed throughout the applicable 
ocean area and, once promulgated, 
will be used in tanker SAILORDs 
until changed by the OPCON com- 
mander. References to position shall 
be made to reference points only; 
i.e., 270 AK 18 means position bear- 
ing 2700 true, distance 18 nm, from 
reference diversion point ALFA 
KILO. 

JULIETT ONE - Scheduled speed (speed of 
advance). 

LIMA ONE - MERCAST or radio guard. 
NOVEMBER - Intermediate ports (as ap- 

propriate). 
OSCAR - Escorts. 
ZULU - Remarks. 

E-6.3 Reports. Example (Action to CTF 73, 
into to COMSC WASHINGTON DC/ 
COMSCFE YOKOHAMA JA.) 

E.6.3.1 Departure Reports. Departure 
reports will be sent by the tanker in response to 
a SAILORD or prior to leaving port. 
Departure reports shall include estimated time 
of departure, speed of advance and estimated 
time of arrival (ETA), and amount of bunkers 
(barrels) and water (tons) on hand. Departure 
reports shall be transmitted 24 hours prior to 
departure or as soon as a firm departure time is 
known. (Reference only points or ports listed in 
the SAILORD.) 

E.6.3.2 Pre-Arrival (Port) Reports. Pre- 
arrival reports will be made in accordance with 
COMSCINST 3121.3 for all port visits as during 
normal commercial operations unless otherwise 
directed. . 

E.6.3.3 Arrival Reports. Arrival reports shall 
be transmitted immediately upon arrival at des- 
tination and shall include bunkers and water on 
hand. If transmission is not allowed in the port, 
the pre-arrival report shall suffice. 

E.6.3.4 Noon Position Reports. Local time 
noon position reports shall be filed daily, using 
true bearing and range from the nearest 
reference diversion point listed in the 
SAILORD. Any change in anticipated ETA of 
over 4 hours shall be indicated. 

E.6.3.5 Storm Evasion Reports. Unless 
otherwise directed by the fleet operational 
commander, anticipated merchant tanker com- 
mitments are not of such importance as to risk 
hazard to the ship. When involved in storm 
evasion or when directed, report every 6 hours 
by immediate precedence message: position 
(reference point), course, speed, wind speed and 
direction, sea height and direction, bunkers and 
water aboard, and an assessment of the situa- 
tion and intentions. Addressees will include ap- 
propriate fleet weather centers. 
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E.8.3.6 Fuel Transfer/Load Reports. A 
status report shall be made on completion of 
each consolidation or inport refueling evolution. 
This report will contain, as applicable: 

1. Ship consoled and/or refueled 

2.!.bysrnt of each product transferred 

fMt;s,nt of each product remaining 

4. Amount of each product loaded 

5. Total of each product aboard. 

In addition, a report of each bunkering 
from ship’s cargo shall be made (Mbbls), includ- 
ing the applicable cargo fuel remaining. 

E.6.3.7 Material and Personnel Casualty 
Reports. Merchant ships will report all mate- 
rial casualties affecting the consolidation; 
refueling; and communication capability, 
mobility, and/or safety of the ship. Personnel 
casualties will be reported in the same manner. 
The precedence of the report will be according 
to the effect of the casualty on operations and 
judgment of the master. It is imperative that 
all concerned are informed of these casualties. 
The following sample message formats may be 
used. 

E.6.3.7.1 CASREP (Casualty Report) 

FROM: SS TANKER 
TO: CTF SEVEN THREE/ 

Senior naval ‘commander in 
area/(e. g., CTF SEVEN 
SEVEN POINT FIVE)/ 
COMSC WASHINGTON DC/ 
COMSCFE YOKOHAMA JA 

INFO: MSCO SUBIC BAY PI/ 
NAVSEAREPFAC SUBIC BAY 
RP 

BT 
UNCLAS 

E-5 

CASREP 
ALFA - Nature of casualty (include 

complete identifying data of failed 
part . . . manufacturer, voltage, horse- 
power, AC or DC, current 
rating . . . and so forth.) 

BRAVO - Extent of damage to cargo, if 
any. 

CHARLIE - Extent of ship or equipment 
damage on mdvements of the ship or 
cargo handling capability. Actions, if 
any, being taken by crewmembers to 
correct material failure. Example: 

ABLE TO CARRY OUT MISSION 
WITH REDUCED CAPABILITY. 
NUMBER ONE PUMPING STATION 
INOPERATIVE. UNABLE TO 
REPAIR BY SHIP’S FORCE 
BECAUSE OF LACK 
PARTS. 

DELTA - Estimated time 
of repairs. Example: 

EIGHT HOURS AFTER 
PARTS. 

OF REPAIR 

of completion 

RECEIPT OF 

ECHO - Other information considered 
appropriate. Example: 

REQUEST PARTS ON ARRIVAL 
SUBIC, NO OUTSIDE ASSISTANCE 
DESIRED. 

FOXTROT - Location (bearing and 
range to nearest reference diversion 
point). 

Note 

Be specific. State problem and exact- 
ly what parts and services you 
require to be fully operational. 

E.6.3.7.2 SITREP (Situation Report). (Use 
same addressees as for CASREP.) 
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UNCLAS 
SITREP. NO. 1 SHAM BEING REPLACED. 

PROCEEDING IAW SAILORD AT 
REDUCED SPEED OF 6 KT. WILL 
ADVISE WHEN FULL SPEED IS 
AVAILABLE. 

E.6.3.7.3 CASCOR (Casualty Corrected). 
(Use same addressees as for CASREP.) 

UNCLAS 
MY (DATE-TIME-GROUP OF CASREP). 
CASCOR. PROCEEDING AT FULL 

POWER. REPAIR TIME 23 HOURS. 

E.6.3.8 Port Visits. Merchant tanker port 
visits will be unclassified and arranged in ac- 
cordance with normal merchant tanker 
procedures. The merchant tanker and its owner 
or operator will be informed of planned port 
visits by the operational commander about one 
week prior to the visit. 

E.7 COMMUNICATIONS 

Communications will be in accordance with 
NTP-10. The extracts herein provide the broad 
communications concept. 

Note 

These instructions provide special 
communications instructions to 
MSC-controlled tankers (USNS and 
chartered) providing extended logis- 
tical support directly to the fleet. 
These instructions do not apply to 
oilers with military communications 
departments aboard. 

E.7.1 Communicatlone Guard. All MSC- 
controlled tankers are equipped with inter- 
national maritime satellite (INMARSAT) 
terminals that shall remain activated at all 
times. Messages to and from ships are processed 
through the Navy Communications Processing 
and Routing System (NAVCOMPARSI via a 
torntape interface at MSC headquarters. This is 

the ship’s primary communications system, as 
described in NTP-10; secondary communications 
guard arrangements may be made using HF 
SITOR, Coast Guard or commercial stations, or 
MERCAST. 

E.7.2 Communications Guard Shltt. Ships 
will not secure INMARSAT terminals when in 
port, unless inport operation is prohibited by 
the host country. A guard shift message will be 
sent in accordance with NTP-10 each time 
there is a change in the primary guard 
(INMARSAT) or the secondary guard (commer- 
cial back-up or inport agent). This allows MSC 
Headquarters interface to reroute messages 
immediately if a casualty occurs to the 
INMARSAT terminal. 

E.7.3 Ship-to-Shore Circuits. INMARSAT 
shall be the primary method of clearing outgo- 
ing message traffic. 

US Coast Guard worldwide AMVER and 
SITOR circuits are a secondary means of send- 
ing ship- to-shore messages. Frequencies are 
listed in the AMVER bulletin. 

If INMARSAT, AMVER, or SITOR circuits 
are not available, commercial circuits may be 
utilized. 

E.7.4 Task Group Common (Voice). The 
ship shall maintain voice communications with 
the task group (TG) as directed by the TG 
commander. Transmissions shall be kept to a 
minimum consistent with operations. Trans- 
mitter power shall not exceed that required for 
reliable communications. UHF or VHF FM 
marine radiotelephone shall be used wherever 
possible and shall be used as the primary means 
of voice communications when in company or 
when rendezvousing with Navy ships. The 
ship’s voice call sign will be the ship’s name un- 
less assigned a separate distinct call sign. A 
secondary HF single-side band task group 
common frequency may be designated for 
emergency coordination by higher authority. 
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E.7.5 Interim Command Switchboard Cir- 
cuits, Interim command switchboard (ICSB) 
circuits provide a means whereby ships can 
communicate directly with shore- based com- 
mands via means of a radiotelephone circuit 
patched through a naval communication sta- 
tion. ICSB is limited to those ships having a 
single-sideband capability, and standard 
procedures for placing an ICSB call must be ad- 
hered to. ICSB stations, frequencies, and call- 
up procedures will be provided by the briefing 
team. 

E.7.6 Amateur Radio Transmissions. A unit 
under the operational control of a fleet com- 
mander may, at the discretion of the master, 
conduct amateur radio operations provided the 
ship is in international waters. 

E.7.7 Radiotelephone Procedures. Trans- 
missions will be short, concise, and clear, consis- 
tent with clarity. Adherence to prescribed 
procedures is mandatory. The following basic 
rules shall be strictly observed on all 
radiotelephone circuits: 

1. No transmission shall be made which has 
not been authorized by the proper authority 
(master). 

2. Classified information will not be dis- 
cussed over nonsecure circuits regardless of 
the frequency used. 

3. Directed radio silence must not be 
violated. 

4. Unofficial conversation between operators 
is forbidden. 

5. Permission must be obtained before 
transmitting on a controlled net. 

6. Operator’s personal name or call sign must 
not be transmitted. 

7. Use of plain language in place of ap- 
plicable prowords or operating signals is 
unauthorized. 

8. Profane, indecent, or obscene language 
must not be transmitted. 

E.7.8 Communication Operating Signals, 
NTP-10 contains the communication operating 
signals. 

E.7.9 Geographic locations in Message 
Addresses. The geographic locations of mes- 
sage addressees are required and must include 
the city or town -spelled out -and the state, 
country, or territory - abbreviated. The ab- 
breviations are found in NTP-3, NTP-3’SUPP 
1, and NTP-10, 

E.8 MAINTENANCE AND REPAIRS 

E.8.1 Responsibility for Maintenance and 
Repairs. The owner of the ship(s) will remairi 
responsible for all maintenance and repairs, 
however, if urgent requirements exist and 
Navy afloat ship assets can be of assistance, the 
ship should requisition from the naval unit and 
notify the owner of any assistance received. 

E.8.2 Fleet Technical Assistance. The mer- 
chant tanker can request technical personnel as- 
sistance from fleet units. This assistance will be 
provided if other fleet maintenance priorities 
permit. 

E&3 Tender Repair Work. The merchant 
tanker may request repair services from Navy 
tenders subject to approval by the fleet com- 
mander and only when other sources, such as 
ship repair facilities, are not available. Te,lder 
repair services are provided on a reimbursable 
basis. 

E.9 MERCHANT TANKER LOGISTICS 
SUPPORT 

The merchant tanker is authorized to requi- 
sition provisions and consumables from fleet 
logistics support units as required. The ship’s 
owner or operator is responsible for payment. 
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El0 REFERENCES NTP- 3, Telecommunications Users Manual 

COMSCINST 3121.3, Tanker Operating NTP-3 SUPP 1, Plain Language Address 
Instructions Directory 

NWP 14, Replenishment at Sea 

NWP 14-2, MSC Handbook for Refueling at 
sea 

NTP-10, Commumcatlons Instructions for Ships 
Controlled by the Military Sealif t 
Command and the U.S Flag Merchant Fleet 

E-8 ORIGINAL 

l 



NWP 14 (Rev. C) 

APPENDIX 3 

Astern FAS Hose Cleanout System 

J.1 EQUIPMENT DESCRIPTION 

Cleaning fuel hose with pigs is to be per- 
formed as an integral part of fueling at sea. 
The fueling station on the delivery ship is used 
as a launching station and the fueling station on 
the receiving ship is used as a catching station. 
Description of the fueling stations and related 
hose hardware, as well as detailed fueling in- 
structions, can be found in this publication. 

. The following paragraphs describe specific 
equipment used with the pig cleanout system. 

J.1.1 Pie. The pigs used in this system are 
Knapp “Poly-Pigs,” style 5, type B or equal, 
which are coated on both ends with 
polyurethane elastimer and sized for use in a 6 
inch (152.4 mm) nominal diameter hose (Figure 
J-1). Essentially, they are polyethelyne foam 
cylinders whose outside diameter is slightly 
larger than the inside diameter of the fuel hose. 
The pig is propelled by air pressure through the 
hose (similar to a piston in a cylinder), thereby 
displacing the fluid in the hose. 

Pigs are expendable; therefore, they are 
used once and discarded. They should be stored 
in a cool, dry, dark place; useful shelf life is ap- 
proximateiy 1 year. 

J.1.2 Pig Receiver. The pig receiver, also 
shown in Figure J-l, is a strainer-like steel 
fabrication which is placed inside the B-end of 
the NATO coupling at the end of the hose con- 
nected to the receiving ship. The pig receiver 
catches the pig and prevents it from entering 
the receiving ship’s fuel system. The receiver is 
designed to vent the blowdown air after it 
catches the pig. MSC Standard Drawing, 
STD-528-4840155, In-Line Astern FAS Pig 

Receiver Assembly, shows details of the 
receiver assembly. 

J.1.3 iiose Crimper. The hose crimper is a 
clamp-like device used to seal off the fuel hose. 
Sealing the fuel hose on the delivery ship is 
required while inserting the pig. NAVSHIPS 
Dwg 805-2554813, Fueling at Sea Hose 
Crimper, shows a typical hose crimper design 
suitable for this application. 

J.1.4 Orifice. The orifice, Figure J-2, is a l/4 
inch (6.35 mm) diameter opening that restricts 
the flow of the blowdown air. The orifice is lo- 
cated inside the air line and is used to limit the 
airflow rate which regulates the speed of the 
pig as it travels through the hose. 

J.2 SYSTEM OPERATION 

Cleanout of the astern FAS hose is required 
after each fueling operation. The following in- 
structions describe how pigs are used to ac- 
complish this task. Part numbers listed in the 
instructions refer to Figures J-3 and J-4. 

J.2.1 Operating Instructions for Delivery 
Ship 

J.2.1.1 Pre-Operation Inspection. The pre- 
operation inspection must be performed prior to 
sending the astern FAS hose to the receiving 
ship. 

1. Ensure that pig receiver (14) is inserted 
into NATO coupling B-end (131, which is lo- 
cated at the end of the hose to be connected 
to the receiving ship. 

2. Secure conical cap (121 to NATO coupling 
B-end (13). 
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Figure J-1. Pig Assembly (Left) and Pig (Right) 

1% INCH (3&l MM) NPTTHREAD 

34 INCH (19.05 MM) % INCH (19.05 MM) 

7/8 INCH (22.22 MM) ID 

$4 1NCH (6.35 MM) ID 

t 

H INCH (12.7 MM)- 

4 3” (7.62 CM) M 

Figure J-2. Orifice for Blowdown Air Line 
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INSERT PIG 
SUFFICIENTLY TO 
CLEAR FACE OF 
HOSE COUPLtNG {APPROX 2”) 

-II- 
n II 

I I PARTS LIST I 

[PART Nod- DESCRIPTION I 
1 FUEL SHUT OFF VALVE 
2 QUICK CLOSING FUEL VALVE 
3 BLOWDOWN SUPPLY GAUGE 
4 t BLOWDOWN SHUT OFF VALVE I 
5 PIG L 
6 HOSE CRIMPER I 
7 1 QUICK DISCONNECT COUPLING 

I 8 DUMP VALVE 
9 HOSE PRESSURE GAUGE 1 

10 [DRIP PAN 

I 11 IORIFICE 1 

\ 
IZ “PIG ” INSERTED IN HOSE u 

DETAIL B ‘7 

FUEL RISER SEE DETAtLB 

SEE DETAIL A 

AlR / 
SUPPLY 4 

11 B- 
n 

Figure J-3. Astern Refueling Station - Delivery Ship 
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I  

?A RTS LIST 
I 

FART NO. DESCRIPTION 

I 12 I CONICAL CAP I 

I 13 I NATO COUPLING B-END I 

I 14 I PIG RECEIVER 
I 

NATO COUPLING A-END 
(SUPPLIED BY RECEIVING SHIP) I 

DETAIL A 

FUEL RISER SEE DETAIL A 

\ / 

L4 
15 13 HOSE 

Figure J-4. Astern Refueling Station - Receiving Ship 
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3. Ensure that air supply is availa blc for 
blowdown. Blowdown supply gauge (3) 
should read, at a minimum, 75 psig. 

4. The fueling operation can now proceed as 
previously set forth in this publication. 

J.2.1.2 Blowdown Operation. The blowdown 
operation proceeds after fueling is complete and 
the “Start Blowdown” signal has been received. 

1. Close fuel shutoff valve (I) and keep 
quick-closing fuel valve (2) open. 

2. Open blowdown shutoff valve (4) for 
about 15 seconds to blow out fuel riser before 
inserting pig (S), then close blowdown 
shutoff valve. 

3. Place hose crimper (6) on hose near the 
quick disconnect coupling (7). Open air dump 
valve (8) to ensure that fuel riser is free of 
oil, then close air dump valve, 

4. Open quick disconnect coupling (‘7) and 
manually insert pig (5) into hose. The end of 
the pig should clear the face of the coupling 
by about 2 inches (50.8 mm) to prevent in- 
terference when recoupling. 

5. Reconnect coupling (7) and remove hose 
crimper (6). 

Note 

The pressure at the hose pressure 
gauge will remain basically constant 
as the pig (5) travels through the 
hose. The actual pressure reading 
indicated depends on the supply of 
air pressure and the elevation of the 
fuel riser on the receiving ship and 
will normally be between S and 35 
psig. When the pig reaches the 
receiver (14) (3 to S minutes after 
launching), the air in the hose will 
vent past the pig and the pressure 
reading on the hose pressure gauge 
will start to fall. This is the signal 
that the pig has entered the pig 
receiver and procedures for ter- 
minating the blowdown can 
commence. 

8. When hose pressure starts to drop, close 
blowdown shutoff valve (4). Open air dump 
valve (8) to hasten venting of air from hose. 

9. When hose pressure gauge (9) reads’ zero 
psig, secure filling station by closing all val- 
ves (1, 2, 4, and 8). 

J.2.2 Operating Instructlons for Receiving 
Ship 

3.2.2.1 Preliminaries to Blowdown Operatlon 

6. Open blowdown shutoff valve (4). 
1. Ensure that pig receiver (14) is present in 
NATO coupling B-end (13) prior to connect- 
ing astern FAS hose to fuel riser. 

At this time, fuel shutoff valve (I) 
and air dump valve (8) should be 
closed and quick-closing fuel valve 
(2) and blowdown shutoff valve (4) 
should be open. 

7. Monitor hose pressure gauge (9) until 
measured pressure starts to drop. 

2. After fuehng operations are completed, 
signal delivery ship to “Start Blowdown.” 

The astern FAS hose may con- 
tain up to 1,200 gal (4,542 1) of 
f utl which will be removed by 
the blowdown operation. The 
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receiving ship must therefore 
reserve sufficient fuel tank 
capacity to contain this addition- 
al quantity of fuel. 

3.2.2.2 Post-Blowdown Operation. The 
post- blowdown operation proceeds after the 
“Stop Blowdown” signal is received from the 
delivery ship. 

1. Disconnect hose at NATO coupling (13) 
and remove the pig receiver (14) from the 
end of hose. 

2. Remove pig (5) from pig receiver (14) and 
dispose of pig. 

3. Replace pig receiver (14) in NATO cou- 
pling B-end (13) and secure conical cap (12) to 
coupling. 

4. The astern FAS hose may now be disen- 
gaged from the receiving ship as set forth in 
this publication. 

5.3 REQUIRED MODlFlCATlONS 

The following paragraphs describe the 
modifications to be made on tankers to permit 
use of pigs for hose cleanout. The tankers must- 
already be equipped with astern refueling sta- 
tions and blowdown air supplies. 

J.3,1 Orifice Installation. The orifice (see 
paragraph 5.1.4) is to be installed in the existing 
blowdown air supply line downstream of the 
shutoff valve, as shown in Figure J-3. 

5.3.2 NATO Coupting Modification. Modifi- 
cation of the NATO coupling B-end is neces- 
sary to allow fitting the pig receiver into the 
coupling. The modification, which adds three 
reliefs in the sealing ridge of the coupling’s 
face, is detailed in Figure J-5. 

J.3.3 Storage Facilities. A designated 
storage locker should be provided for cool and 
dry storage of the pigs, hose crimper, pig 
receiver, and associated hardware. This locker 

should be able to screen most of the light, since 
sustained exposure of the pigs to light 
(especially ultraviolet) will cause chemical 
break-down of the polyurethane foam material 
and result in flaking. 

3.3,4 Instruction Placard. An instruction 
placard should be provided on each tanker that 
uses the pig system. it should list briefly the 
necessary operating instructions explained in 
paragraph J.2. The placard should be of durable 
material with clear, legible writing and located 
at the astern refueling station. An example of 
the essential instructions which should appear 
on the placard is shown in Figure J-6. 

J.4 MAINTENANCE 

J.4.1 Inspection. The pig method of cleaning 
fuel hose uses simple, passive equipment which 
should give reliable performance. To help en- 
sure proper operation of the system, the follow- 
ing items should be given attention: 

1. The orifice located in the blowdown air 
supply line should be inspected once every 6 
months. The orifice should be checked for 
blockage by dirt or corrosion and cleaned or 
replaced as necessary. 

2. Pigs should be checked for flaking before 
use by briskly rubbing the outside surface of 
the foam material and checking to see if 
foam particles come loose. Flaking is un- 
desirable because the dislodged particles 
could possibly block fuel system filters. 

3. When performing a blowdown operation, 
ensure that the pressure gauge for the blow- 
down air supply reads, at a minimum, 75 
psig. 

4. Severe kinks should be removed from the 
hose prior to commencing blowdown to per- 
mit unrestricted flow of the pig. 

J.4.2 Troubleshootlng. The following 
troubleshooting guidelines are remedies to some 
operating difficulties that may be encountered. 
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MILL 3 RELIEFS, 5/8” x 3/8” (15.87 MM x 9.525 MM) DEEP, SPACED 120’ 
lN SEALING RlDGE ON FACE OF NATO COUPLING S-END. 

SEALING RIDGE 

NG B-END 

Figure J-5. Modification to NATO Coupling 

Part numbers refer to Figures J-3 and 3-4. & 

3.4.2.1 Entire Hose Appears Uninflated 
During Initial Pig Launch 

3.4.2.1.1 Cause 

1. No blowdown air supply. 

2. Valves not properly aligned. 

3. Pig is stalled in coupling. 

J.4.2.1.2 Remedy 

1. Check blowdown air supply. Blowdown 
air supply gauge (3) should read, at a mini- 
mum, 75 psig. 

2. Ensure that fuel shutoff valve (1) and 
dump valve (8) are closed and that quick- 
closing fuel valve (2) and blowdown shutoff 
valve (4) are open. Also ensure that hose 
crimper (6) is removed from hose. 

3. Close blowdown shutoff valve (4) and 
open dump valve (8) to bleed air from fuel 
riser. Open quick disconnect coupling (7) and 
ensure that end of pig (5) has been inserted 
far enough into hose (about 2 inches (SO.8 
mm)) so as not to interfere with quick dis- 
connect coupling. Pig should fit tightly inside 
hose. Reconnect coupling and proceed with 
cleanout operation. 

J.4.2.2 Part of Hose Length Appears 
Inflated. Part of hose appears inflated and part 
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I_-  w-1-*--* -7 - - -  

Of’EI4A [IN6 INSTRUCIIONS FOR THE 
CLEANOUI OF ASTERN FAS HOSE 

THE CLEANOUT OPEtIAI IcI1N SHALL HL IXiJtIUCl ED UNDER THE SUPERVISION OF THE SHIP’S 
OFFICERS. 

Note 
ALL PEIISCINNEC INVULVCI) WITH THE CLEANOUT OPERATION 
SHOULD BE FAMILIAR WITH THE “OPERATING MANUAL FOR 
THE ASTERN FAS HOSE CLEANOUT SYSTEM,” COMSC PU8LI- 
CAT1 ON MSC-7. 

PRE-OPERATION INSPECTION 
1. BEFORE SENDING THE ASTERN FAS HOSE TO THE RECEtVlNG SHIP VERIFY THAT THE PIG 

RECEIVER IS PROPERLY POSITIONEU tN THE B-END OF THE NATO COUPLtNG. THE CONICAL 
CAP SHOULD THEN BE SECURELY FASTENED TO THE B-END OF THE NATO COUPLING. 

2. CHECK THAT THE I/S INCH (6.35mm) ORlFlCE IN THE AIR SUPPLY LINE IS INSTALLED AND 
CLEAR OF OBSTRUCTIONS. 

l 3, CHECK THAT AtR FOR BLOWDOWN IS AVAtLABLE AT THE FUELING STATION. 

BL01YDQWN OPERATlON 

AFTER RECEIVING THE START BLOWDOWN SIGNAL PROCEED AS FOLLOWS: 

1. CLOSE MAIN FUEL VALVE AT 57 ATION 

2. CHECK THAT QUICK-CLOSING FUEL VALVE IS OPEN 
3. Ot’EN AIR BLOWDOWN VALVE FUR 15 SECONDS THEN CLOSE 1 

4. PLACE HOSE-CRIMPER ON HOSE 

5. OPEN AIR OUMP VALVE TO ENSURE RtSER IS FREE OF FUEL,THEN CLOSE 
6. OPEN QUICK-DISCONNECT COUPLING AT THE FUELING STATION AND MANUALLY INSERT 

THE PIG INTO THE HOSE 
7. RECONNECT THE COUPLING 

8. REMOVE HOSE CRIMPER 
9. OPEN AIR BLOWDOWN VALVE 

10. MONITOR THE HO%, ~RfSSURE GPUIX UNTIL PRESSURE STARTS TO DROP 
Note 

THREE TO FIVE MINUTES AFTER LAUNCHING THE PIG, THE 
PRESSURE READING UN THE HOSE PRESSURE GAUGE WILL 
START TO FALL. THtS IS THE SIGNAL THAT THE PIG HAS 
ENTERED THE FIG RECEIVER, AND PROCEDURES FOR TERMI- 
NATING THE SLOWDOWN CAN COMMENCE. 

It. CLOSE AtR BLOWDOWN VALVE AND OPEN AIR DUMP VALVE 

12. WHEN HOSE PRESSURE GAUGE READS ZERO PSIG, SIGNAL RECEIVING SHIP THAT BLOWDOWN 
IS COMPLETED, AND SECURF STATION. 

Figu t-t- J-6. Instruction Placard 
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appears uninflated. Hose pressure gauge (9) 
indicates steadily rising pressure. 

J.4.2.2.1 Cause. Pig stuck in hose. 

J.4.2.2.2 Ratnady. Remove all severe kinks in 
host, and lift and drop host on the deck to help 
start pig moving through hose. 

J.4.2.3 Entlra Length of Horn Appsarr 
Mat Ird. Entire length of hose appears in- 

flated (up to NATO coupling). Hose pressure ’ 
gauge (9) indicates steadily rising pressure. 

5.4.2.3.1 Cause. Pig receiver (14) not venting 
air from hose. 

J.4.2.3.2 Remedy. Close blowdown shutoff 
valve (4) and open dump valve (8) to manually 
vent hose. When hose pressure gauge (9) reads 
zero psig, signal receiving ship that blowdown is 
completed. 
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