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First Principles
Safe operation of a vessel along the Pacific Coast requires both boat piloting skills and essential local knowledge when visiting new places. There is nothing more important in navigation than an alert watch. There is no electronic substitute for an awake, alert crew member, armed with a good pair of binoculars, who knows what to look for and what to do with information observed.  

Any information a watchman notices that represents a potential threat to the vessel or crew should be given, and acknowledged, by the skipper whether or not he is busy or even asleep.  Stop the vessel, or even drop anchor, to resolve any ambiguities found in your visual observations, instruments, charts, or any changes in the boat’s sounds. Proceed only when it is safe. 
With a few exceptions, the harbors of the Pacific Coast are located at the outlet of major creeks or rivers where sand tends to collect, causing shallow entrance bars. It is wise to obtain accurate and timely information which can be problematic at times; the information is best found by consulting the latest charts, and calling local coast guard for current bar status.  Generally the most favorable time to cross an entrance bar is during the last two hours of the flood current.  Charts should be updated with the latest corrections. To assure that you have corrections, you can check Notice to Mariners online by going to www.nima.mil.

Don’t panic if a navigation aid is not where you thought it should be, is completely missing or is different in some way other than as charted.  When this happens to you, see it as a red flag, slow down or stop, and double check your instruments and data sources to ascertain if it is safe to continue as planned. Bear in mind that tide and current tables are projections based on mathematical formulas and do not include local weather effects.  Don’t be surprised to find actual local tide values that vary considerably from area predictions, with current speeds or even directions different than those predicted.  Local weather and topography can make significant differences. Entering entrance bars requires particular attention.  
Unlike most of the East Coast, tides regularly range 10 to 15 feet. A flood tide hitting a strong river current causes breaking waves.  Slack current times rarely coincide with times of high or low water; the larger an inlet, lagoon, river or the more restricted a narrows is, the later slack currents will occur compared to local high or low water.  In some lagoons or narrow passages, it is not uncommon for slack water to be delayed up to two hours or more after predicted time for high or low water outside. If in doubt, and when possible, call the local USCG station, harbormaster, or other authority for the current information. 
Coos Bay and Newport are considered the harbors closed the least often by weather.

Crab Pots

Crabpots are set by the tens of thousands along the Pacific Coast particularly north of San Francisco.  They are a hazard to cruising boats as the floats can foul your propeller or paravane stabilizers.  Only a sharp lookout and constant course corrections will avoid these ubiquitous hazards.  

Warning: At the first indication that you have, or about to snag a float line – reduce the throttle to idle and put the engine in neutral.  It is critical to quickly place the engine in neutral when you snag a line. The longer the propeller turns, the tighter the line grabs the shaft.  A poly line on a turning shaft can quickly become a glob of molten plastic. If you do not float free from the line, or cannot work the line free from the sides and stern of the boat, you will have to cut it.  
Crew Edicate

There is no safety substitute for an awake, alert crew member.  Therefore, all crew members must give first consideration to sleeping crew.  Headphones are required for all personal audio entertainment. Any undue noise should be avoided. White lights must be left off at all times while under way, even on the bridge even though light curtains will be in place. 
Shifts

Shifts will be divided as follows to establish regular sleeping patterns as close to natural as possible:

10:00 PM to Midnight

Midnight to 2:00 AM

2:00 AM to 4:00 AM

4:00 AM to 7:00 AM

Daylight watches will be free form unless the crew feels there is an inequitable distribution of duty and requests set hours.  Generally the 9:00 to Midnight watch takes over at 7:00.
References
“Exploring the Pacific Coast” by Don Douglass and Reanne Hemingway-Douglas is an excellent resource as are their other books on west coast cruising.

EMERGENCY EQUIPMENT

Six-man Beaufort Solas “A” (emergency kit) offshore life raft mounted fwd of the exhaust doghouse on upper deck is tethered to the boat and requires manual deploy.

Registered 406 (satlink) EPIRB is), self-activating (auto-deploy) is mounted on the faux stack.  
Type I, II and V life vests are on the bridge under step at pilot berth and in locker. 
Flares are on the bridge under step at pilot berth in grab bag. 
First aid kits are on the bridge under step at pilot berth.  
A LifeSling stowed on upper deck guard rail.  
An emergency tiller & sea anchor in lazarette.  
There are seven hand-held chemical fire extinguishers - two 5 lb in salon, one 5 lb & one 2 ½ lb on the bridge; one 2½ lb in mid cabin and one 2½ lb in the dinghy.  
There are two automatic electric, one engine-driven, and one manual bilge pump (handle under aft salon cushion).  A fire hose is mounted on the faux stack on the upper deck.  
There is one smoke/fire detector & CO monitor in salon/bridge companionway, and another CO monitor on the bulkhead above mid-cabin bunk shelf. 

TOOLS AND SPARES are located on bridge, in engine room and under the salon settee.

Water and Fuel

Filler cap key is in drop locker, port side of bridge instrument panel.

CAUTION: Always positively identify the receptacle to confirm you are accessing the correct one and use care to not lose caps overboard when accessing receptacles, as some of the chain tethers are missing and most of the receptacles are adjacent to scuppers.  All tanks vent overboard. Over-filled potable water tanks might also vent through foot-pump outlets into respective sink basins, if water manifold Foot Pump valve is open.

Domestic water
There are two filler receptacles labeled WATER at port step to upper deck alongside port fwd fuel receptacle and at starboard mid-foredeck. CAUTION: always consider potability before introducing “foreign” water into the system.  If “foreign” water is questionable but unavoidable, use aft tank and add a small amount of liquid bleach, if desired.  If chlorine is too concentrated, watermaker membrane will be damaged during short-term layup or battery-product procedures.
The forward tank contains 200 gallons of fresh water and the aft tank contains 100.  The normal procedure is to run from the front tank until it is empty and then switch to the aft tank. The fresh water pressure system is not self priming and you must not allow the fresh water pressure pump to run dry for more that a few minutes.  There is a dip stick in the center of each tank top to measure its fullness.
Do not allow the fresh water pressure pump to run dry for more than a few minutes. All people on the boat must be instructed to contact the captain immediately if their faucet or shower runs out of water!
.  If the system runs dry, you must manually prime it. The fresh water manifold is located at the foot of the master bed.

1. In the pilot house, switch the pressure water circuit breaker to Off.

2. In the master cabin, close the empty tank valve and open the full tank valve.

3. Open the Foot Pump valve.

4. Go into the master head and open the sink cold water faucet.
5. Under the sink, open the foot pump valve and pump the system for a minute or two.

6. In the pilot house, switch the pressure water circuit breaker to ON.

7. Return to the master head and continue pumping the foot pump until water comes from the open sink faucet.

8. Close both foot pump valves.

9. The water system should now pressurize itself.

10. Close the sink faucet when it stops delivering air.
Waste
The primary method of emptying the holding tanks (in approved waters) is electric macerator pumps controlled by switches on the bridge.  Note: confirm thru-hull valves are open before pumping.  Tanks can also be emptied at a pump-out station via access fittings labeled WASTE, one located alongside fuel and water at port step to upper deck, the other on port side of foredeck. 

Fuel

 Use #2 marine diesel. There are four fuel filler receptacles labeled DIESEL - PORT FWD at port step to upper deck, STARBOARD FWD at starboard step to bridge/Portuguese bridge, PORT AFT at port side of cockpit, and STARBOARD AFT at starboard side of cockpit. Account for boat list and monitor sight gages during fueling to preclude overboard venting of fuel. 
During refueling, station one person in engine room to observe fuel tank sight gages to prevent over-board venting from an over-filled tank.  Note: monitor boat list as downside tank will vent earlier than expected.  WARNING: turn furnace OFF, do NOT operate galley burners, HF Radio, or any electrical switching of components.  CAUTION: after fueling complete, or anytime after checking quantity, close both petcocks on each sight gage to avoid possible fuel loss into bilge from a failed sight tube or leaking fitting.

Jenny holds 900 gallons in four tanks.  The capacities are PORT AFT 250, PORT FWD 220, STARBOARD AFT 250, and STARBOARD FWD 180.  With all tanks full and dinghy on board, the boat sits stern heavy and lists 2 degrees to port.  The boat is in lateral trim with all tanks full, except PORT AFT approximately 2/3 full with dinghy on board.  
Conversion factors: U.S. gallons x 3.7854 = liters/3.7854 = U.S. gallons or 0.26417 = U.S. gallons.  U.S. gallons x 0.833 = Imperial gallons/0.833 = U.S. gallons.  
Fuel Manifold

Supply
Engine supply is on fwd bulkhead of STARBOARD FWD fuel tank bulkhead through one of two Racor primary filters (one duty and one standby) and one Racor engine-mounted secondary fuel filter.  Genset supply is on inboard side of STARBOARD AFT fuel tank bulkhead through single primary Racor and Genset secondary filter.  
Note that there are two valves on each primary Racor filter.  One In and one Out which is behind each filter near the mounting wall.  This second “Out” valve is hidden and easy to overlook when switching between filters.  If it is not opened, the engine and will starve.
Return
 There is one common manifold on the bulkhead above engine start battery through which unburned engine and Genset fuel are returned.  You must have at least one tank valve and ‘From Engine’ & ‘From Gen’ valves open or units will not run.  The engine returns significant amounts of fuel and could overfill an idle near-full tank so, as a general rule, to avoid venting fuel overboard, return fuel to the same tank you are burning from. 

Manifold Management
The normal practice is to supply and return from the same tank, one at a time. If multiple tank burn is desired, assume the fullest tank will supply the fuel until quantities are equal, at which time, the multiple tanks will share the burn.  The Return tank will decrease at a lesser rate.

Supply – open valve from desired tank, open ‘To Engine’ and ‘To Gen’ valves.  All other valves closed.

Return – open valve to desired tank, open ‘From Engine’ and ‘From Gen’ valves.  All other valves closed.

The optimum boat trim is stern slightly down and zero list. The sequence is essentially the same for local cruising or extended passage.  Assuming all tanks full, initiate burn from PORT FWD tank and sequence tank burn/return to maintain zero list and stern slightly down.  
When changing tanks under way, first select the next tank, then deselect the former tank.  If all Return valves are closed the engine (or Genset) will not start or, if running, will shut down, possibly causing damage.  
When all tanks are near 20%, burn simultaneously from multiple tanks, return to STARBOARD AFT tank to lessen port list. The clearance of the fuel-feed stand-pipe from bottom of each tank is approximately at the 20 gallon level (unusable fuel).  To preclude inadvertent fuel supply interruption and engine shutdown, ensure sufficient quantity is in the selected Supply tank and avoid burning each tank too low before selecting the next tank.  This procedure will also minimize the introduction of “dirty” fuel near the bottom of the tank entering the Supply manifold.  Note: maintain adequate supply in PORT FWD tank for furnace running on SYSTEM heat or boiler hot water when engine not running.  If fuel transfer underway is desired, see procedure below. 

Fuel Filters
The primary filters send vacuum PSI and water warning to the instrument panel.  Note: engine and Genset secondaries must be 2 micron filters, primaries are also 2 micron.  Be aware that 10 micron primaries can place an extra load on secondaries, so if using 10 micron primaries, the secondary filters should be changed more frequently.
To change the engine primary filter: 
1. Close In and Out valves on the filters. Each filter has the In valve up front and another Out valve hidden behind it. 
2. Unscrew T-handle and the remove cover. 
3. Remove the used element into zip-lock. 
4. Clean the inside and the bowl of all residue.

5. Insert new element & new O-rings.
6. Screw down cover and open the In and Out valves for the desired duty filter.

7. Use transfer pump to refill bowl. Follow the fuel transfer / polish instructions to run fuel from one tank to another to purge the system of air. The circuit breaker is on the Aux panel by the front cabin stairs. 
8. Set the fuel manifolds for desired burn configuration 

To change the engine secondary and Genset primary: 
1. Close appropriate manifold valves. 
2. Open bleed plug & drain plug to drain bowl.
3. Loosen the bowl.
4. unscrew element into zip-lock, 
5. unscrew bowl from element, 
6. lubricate and install new O-rings, 
7. screw bowl onto new element and screw element hand-tight onto housing, 
8. bleed w/ plunger pump, then

9. tighten bleed plug.

To fill a Racor after filter change: 
1. Supply – close ‘To Engine’, open ‘To Pump’, set Transfer
2. Return – set ‘From Pump’ & ‘From Filter’ valves closed, 
3. Turn transfer pump on, 
4. Slowly open Fuel In (inboard) valve, when bowl full, close valve, turn transfer pump off

5. Reset Supply valves (‘To Pump’ closed, ‘To Engine’ open).  
6. After change, open any closed valves, reconfigure manifold to desired burn/return and run engine 1200 rpm on each changed primary and/or secondary, or Genset (on either or both changed filters), at least twenty minutes to ensure no air has entered the fuel supply system.
Note: closing both In and Out valves on the primaries or appropriate manifold valves on the secondaries to be changed minimizes the possibility of air entering the system.  
Transferring Fuel

During cruise, filtered fuel can be transferred into a desired tank through the Return manifold by burning out of one tank and returning to another.  
Note: the engine returns a considerable amount of unburned fuel, so monitor tank quantity to avoid venting fuel overboard.  
A 60 GPH DC pump and manifold is installed below the engine supply manifold and is used to transfer fuel between tanks, to provide positive fuel pressure to facilitate engine or Genset bleeding and can be used to pressurize supply manifold to engine as a back-up to the engine or Genset fuel pumps. Fuel can be transferred filtered (inboard transfer valve open) or unfiltered (outboard transfer valve open). 
To bleed engine system or back up failed engine fuel pump, always transfer filtered. In this case, Return manifold ‘From Pump’ & ‘From Filter’ valves must be closed to route fuel through the on duty Racor and to prevent tank transfer. If Genset manifold needs to be pressurized, open ‘From Pump’ valve on Genset Fuel Supply manifold.
To transfer and filter, engine not running: 

1) Turn fuel transfer CB ON
2) Open the small inboard transfer valve to the filter by the transfer pump.

3) Engine Supply manifold
a) Open supply valve for the From tank and ‘To Pump’ valves, 
b) close ‘To Engine’ valve, 
c) openClose all other valves 
d) Open sight gage petcocks of tank that fuel is to be transferred from. 

4) Return manifold
a) openOpen return valve for the To tank and ‘From Pump’Filter’ valves, 
b) Close all other valves.

c) open sight gage petcocks of tank to which fuel is to be transferred to.

5) Turn transfer pump ON.  
6) Monitor tanks for desired result and to avoid venting overboard.

When transfer complete, turn transfer pump OFF, close transfer valve, set Engine and Genset Fuel Supply and Return Manifold valves to desired configurations and close all sight gage petcocks.

To transfer, engine running:

1) Open Supply valve of tank to be transferred from, 
2) Close Supply valve engine was burning from
3) Open Return valve of tank fuel is to be transferred to, 
4) Close Return valve engine was returning to.

Unfiltered transfer: open outboard transfer & Return manifold ‘From Pump’ valves.

Filtered transfer: open inboard transfer & Return manifold ‘From Filter’ valves.

Note: the Racor filter differential PSI gage on the bridge is a closed system between the duty primary Racor and the gage, is subject to barometric pressure variations (high pressure = low gage static reading), so reads relative only.  Log the pre-start reading and monitor the change relative to that, ie., pre-start = -10, after 6 hours running time reads –20 (or nearing red band).  Given no change in barometric pressure, the actual change is –10 which, assuming a 0 datum is well above the red.  The intent of the gage is to enable the operator to monitor the trend of filter performance and warn the operator if duty filter performance is becoming compromised.

Polishing Fuel
FIRE CONTROL
All fire bottles, including engine room, must be re-certified annually.
The engine room is protected by an automatic Fireboy Engine Shutdown and Fire Extinguishing System.  The monitor panel switch is Normal (armed) and Override (off) with green Charged and red Discharged status lights (lights active only when the Engine Master CB is ON). The extinguishing agent is discharged by a thermal-sensitive activator triggered by heat and is active at all times. An operating engine would aspirate the extinguishing agent, leaving none for the engine room, so when the system activates, the engine is automatically shut down (to prevent runaway to destruction) the engine low oil pressure and the Fireboy warnings sound, the fire bottle is discharged (green light off/red light on), and the engine room blowers should stop. To silence alarms (and to ensure blowers stop), trip the Engine Master CB.  If a life-saving effort is needed or it is later deemed safe to restart the engine, turn on Engine Master CB and select Fireboy control to Override (to bypass engine auto shutdown circuit).  See Emergencies in Red Book. 

A fire hose is mounted aft on the upper deck exhaust doghouse.  

To operate
Engine room:
Select the valve on starboard engine rail from Bilge to Sea Water, open the sea water thru-hull intake valve just in front of the STARBOARD FWD fuel tank and below the fuel supply manifold near the raw water intake filter.  WARNING: the pump is positive displacement so would normally not allow sea water into the boat, but until needed, its thru-hull intake valve should remain closed to preclude any possibility of flooding the boat.  See Bilge Pump discussion.

Verify that the DC Pump Clutch CB is ON, then pull out the Pump Clutch BILGE/FIRE switch on the instrument panel, open valve at hose and use as appropriate. 
Note: engine must be running and it might be necessary to increase rpm to increase pressure.

A smoke/fire detector is mounted in the salon-to-bridge companionway. This detector is very sensitive and, if triggered, can be put in a five minute ‘chirp’ mode by pushing it’s center button. 

Startup / Shutdown Procedure

Pre Start

Ensure adequate air source for engine (either leave engine room door open or remove canvas covers from outside air grills).

Confirm Engine Start Battery Charge switch is OFF – not connected to the house batteries. It is a red knob on engine room electric panel just forward of engine. 

Confirm that the red Engine Start Battery Charge switch on the engine room electric panel just forward of engine is OFF. This switch connects the start battery with the house banks. Normal operation is to keep these energy sources isolated when the engine is off so the start battery is not discharged by house loads.

Confirm that the Engine Battery Emergency Shutoff switch at galley step is ON.  The engine cannot start unless this switch is ON.  

WARNING: serious damage and/or fire could occur if this switch is turned OFF while the engine is running.

Check engine fluids, belts, and general condition of the engine room. 

Set the fuel manifolds to desired configuration.

Check engine fluids, belts, and general condition of the engine room. 

Check hydraulic steering reservoir pressure located behind CB panel. Any plus reading is OK but should be nominal is 20-30 PSI.

Fuel: 

Supply – set manifold to all valves closed except two – one tank valve and ‘To Engine’ valve open.  

Return – all valves closed except two – one valve open to same tank engine is burning from and ‘From Engine’ valve open.  

Circuit Breakers

Battery, Engineroom Blowers, Pump Clutch, Bow Thruster, all ON.   

Note: the blowers are enabled when the Engine Master CB is set to ON and should always be ON.

Battery Charger OFF and Ships Service Select CBs set to ship or shore accordingly.

Set Fireboy Engine Shutdown System switch to Normal (inboard).
CAUTION: any time the engine alarm horn sounds with the engine running, immediately check oil PSI and coolant temperature. If confirmed out of limits, shut down the engine without delay.  The normal oil PSI is approximately 60 at cruise rpm and normal running temperature. The minimum oil pressure at idle is 15 PSI. The normal coolant temperature is approximately 190F, depending on rpm, load, and sea temperature across the keel cooler.

Start

Set the Gearbox to neutral, and throttle to idle.

Set the Engine Blower CP to ON.  The blower must be on at all times the engine is running. It cools the exhaust stack so the insulation does not burn!  Set the Engine Master CB to ON. An alarm will sound until the engine runs and the oil PSI is within normal limits. 

Immediately after Engine Master CB ON (alarm will sound until oil psi is in limits), push the START button until engine starts, then release (there is no fuel pre-heat). If Engine Start battery is low, press the BATT OVRD button to start the engine. There is no fuel pre-heat. 

Check Fireboy Engine Shutdown System armed green light is ON. 
Monitor the Engine Supply Amps.  It should show moderate (30 – 100 Amps) charging initially while topping off the starting battery.  At 1 minute, it should jump to a higher level when the house batteries are connected in by a timer.  If this jump does not occur, the engine is not charging the house batteries.  There are two additional ways to connect the house batteries to the engine start battery. The first is the “BATT OVRD” switch.  The other is the red switch at the forward port side of the engine in the engine room.

Idle the engine until warm.  

Idle engine until the engine is warm.  

Stop
Push the STOP button until engine stops and horn sounds, then trip Engine Master CB (to silence horn and deactivate related components).  If the STOP button does not shut down the engine, it can be stopped by either manually closing the fuel valve at the engine (preferred) or the Racor Out valve behind (outboard) the active primary filter, which will probably require bleeding the system before the next operation.
ENGINE

Drive train

The engine is a John Deere 140 hp Lugger L668D de-rated to 133 hp on soft-mounts. The engine is keel-cooled with a dry stack exhaust.  It has a twin disc MG5050 (serial 5CD674) gearbox connected to an AquaDrive, then to thrust plates and a 2 inch standard taper shaft to PSS drip-less log. Jenny is running a 30x22 left-hand (ccw) four-blade bronze propeller. There is a spare 30x24 three-blade propeller mounted in the lazarette. 
Engine takes 17 liters (18 US quarts) 10-40 weight Delo 400.  Filter is Lugger 24-00000

Controls

Engine Master CB, red throttle, black gearbox, START, STOP, BATT OVRD buttons. The engine master CB supplies power to all engine-related controls & components.  The alarm horn sounds anytime oil PSI is low or coolant temperature is high. The Engine Room Blower CB is powered from the Engine Master CB. 

Instruments

VDO rpm, oil PSI, coolant temperature, gearbox oil PSI and temperature, ammeter, voltmeter, hour meter, and Racor filter vacuum PSI and water warnings.

Service: see appropriate manuals and Maintenance Log for intervals, specs, and part #s.       

Gearbox
Borg Warner series 72 3:1 gear ratio. Move control lever deliberately only with engine at idle.  The propeller is left-hand and rotates ccw in FWD, so adding power moves stern port (bow starboard) and backing moves the stern to starboard, facilitating starboard-side-to docking.  

Service: Transmission takes 0.63 US gallons (2.5 US quarts = 2.4 Liters) 40 weight Delo 100.  With 40 weight oil the running data should be 175 to 210 degrees F and the normal pressure should be 295 psi.
BOW THRUSTER

The DC thruster is powered by the house batteries through an Emergency Shutoff switch on the anchor locker bulkhead in the fwd head.  Check the Emergency Shutoff switch and the Bow Thruster CB on the main electrical panel ON. Operate by moving the joystick in the direction you want the bow to do.

Note: more than 40 seconds continuous operation will result in thermal cut-out, which requires an approximate 30 minute cooling period (an optional cooling fan can be installed to extend operating time).  

ELECTRIC 

Jenny is primarily a 12V DC boat using a 1600 amp/hour house battery bank which can be monitored through the Heart Interface Link 20 panel.  The master BATTERY OFF/ON CB on the 12V DC SERVICE portion of the main electrical control panel must be on to provide power to all DC components, including the sub-panel inside locker at crew companionway. This sub-panel is for the macerators, lube oil pump, computer and cockpit locker outlet.  Some DC operating loads are: navigation computer 2, icemaker 10, water maker 20, and furnace 12. There are some DC and numerous AC outlets throughout the boat.  

Note: shut down as many systems as practicable to conserve battery energy when not on Shore or Genset power and engine is off.
The AC portion of the boat and the battery charger are controlled and monitored by the Trace RC-2000 30 Amp Remote Control inverter/battery charger on the bridge auxiliary panel. The inverter side of the Trace inverter/battery charger provides 100V half-sine wave AC to all AC outlets. This is for light duty only with a maximum 30 amp/hour to avoid tripping inverter. This means that without Shore or Genset power, the house batteries can supply power to the icemaker and top-load freezer, as well as the microwave and any other items plugged into AC outlets. When not on Shore or Genset power, do NOT use the microwave, hair dryers or the vacuum, and minimize AC loading of items such microwave, toaster, etc., to preclude rapid depletion of house batteries.  The washer/dryer and hot water heater are isolated to shore or Genset power.
Always leave the Trace inverter ON.  When the Green Status light is ON steady means DC from the house batteries and AC thru the inverter/battery charger is powering any selected system. Green Status blinking means AC is available, through the Ships Service Select CB being set to Shore Power or Generator. The green status light should be on steady from house batteries or blinking from AC source. 
Note: When the Green Status light is not on or selected OFF it means the battery charger/inverter is off and there is no AC in the ships systems including the battery charger. This is true even if the SHIPS SERVICE SELECT CB is closed and AC Present is amber ON. 

The Amber status light ON means AC is present thru the Ships Service Select CB from shore power or the generator.  Note: there is a brief time delay of the relay from closing SHIPS SERVICE SELECT CB to introduction of power.

110V/60~ AC is controlled through the SHIPS SERVICE SELECT CB.  The green lights denote the source of AC power. The red light denotes reverse polarity and must be resolved before use.  AC is available either through a shore power receptacle located at the port steps to upper deck with 15, 25, & 50 amp adapters stored in Bridge step locker, or from the 6 kw Genset. 
Note: the male shore power connector at the base of the upper deck steps is 50 amp, so the 30 amp cord has been modified with a 50 amp female connector. 
The engine start and house batteries are charged through the 130 amp/hour engine driven alternator when the engine is running.  The Trace inverter/battery charger normally charges the house batteries only when the Trace is ON and 110V AC is available from shore or the generator. 
CAUTION: if shore power fails during winter layups and the furnace not running, the electric space heaters load can trip the inverter and will deplete the batteries, leaving the boat without heat and without auto-bilge pumps.

The Genset start battery is charged only when the Genset is running.  The engine and Genset start batteries are isolated to starting their respective unit. The engine start battery should not be tied into the house battery bank, except the house battery bank can assist engine start by pushing the BATT OVRD and the START button. A timing relay will again isolate the engine & house batteries. If the BATT OVRD solenoid fails, either turn the Engine Start Battery Charge OFF-ON switch ON (turn back OFF after engine start) or use jumper wires.  The engine start battery is not normally charged through the charger, so the Engine Start Battery OFF-ON switch on the electric panel forward of the engine will bypass the BATT OVRD solenoid and connect the house batteries to the engine start battery. 
During a prolonged absence, turning this switch ON allows the engine start battery to be charged along with the house batteries. 
CAUTION: this switch is only ON when leaving the boat for extended periods.  Upon returning to the boat, it must be turned OFF for normal operations.  Leaving it ON ties the Engine Start Battery into the house batteries and could result in loss of engine start capability if all ship’s batteries were inadvertently discharged to a lower than useable level.  The only remaining back-up would then be using the Genset to recharge the batteries. 

Prolonged Absence
· leave the Battery OFF/ON CB on main electrical panel ON.

· turn the Engine Battery Emergency Shutoff switch at galley step OFF.

· turn the Engine Battery Charge switch on engine room electrical panel ON.

Upon return:

· turn the Engine Battery Charge switch OFF before starting engine to again isolate engine start battery from house batteries. 

· turn the Battery Emergency Shutoff switch at galley step ON.

Genset
The START/STOP controls are on the bridge auxiliary panel. The Ships Service Select breaker is on the main electrical panel. The Genset is self-monitoring and will auto-shutdown if parameters are out of limits.  For service see operator manual and Maintenance Log for specs and intervals.

Start
Check fluid levels and confirm fuel – Supply: open one tank valve & ‘To Gen’ valve, Return: open ‘From Gen’ valve of same tank as supply. 
Caution: Kevin VanCleemput advised not to run the Genset from the port forward fuel tank. He asserts that there is an air leak in the fuel pickup tube inside the tank that results in shutting down the Genset as it consumes air.

Hold Pre-Heat for approximately 5 seconds, continue holding while holding Start switch to start.  If battery is depleted, use jumper cables from any adjacent house battery as the Genset battery is completely isolated from all others.
When Genset is running, release Start, then release Pre-Heat.  If it runs roughly, press the Pre-heat again briefly.
Select and close Generator CB on Ship’s Service Select.  Check Trace ON (green light on) and other components as desired. 

GALLEY

There is a NorCold AC/DC reefer/freezer and an AC icemaker in the galley and a top-load AC/DC freezer in the entertainment console.  The galley has fittings for a galley belt (stowed under the double sink) for use during heavy weather.

Two 20 lb (5 gal) LP gas tanks with automatic changeover manifold, changeover indicator & PSI gage, are in a vented locker on the port side of the Portuguese bridge. Note: periodically check indicator to avoid inadvertent depletion of the last bottle.  Close tank valves for extended absence.  
WARNING: anytime stove not in use, always select galley Safety Shutoff switch to OFF and confirm red light is off.  LP gas is heavier than air and, if leaking into the cabin, will settle in the bilge and could eventually fill the boat.  The slightest ignition source (tripped CB, electric float switches & bilge pumps, stove igniter, light switch, flashlight, or keyed mike) could trigger an explosion.  
The propane supply manifold has an auto changeover feature, however, it is suggested only one tank be opened at a time to provide warning when the duty tank is empty.  This precludes un-noticed changeover and avoids running out of propane.

To operate: confirm tank fittings are secure and not leaking, open one tank valve, observe manifold PSI, check galley Safety Shutoff switch OPEN (red light on), operate desired burner. 

To light stove, rotate knob to high, push and hold in, push igniter button to generate spark, continue holding knob in for approximately 5 seconds to heat thermocouple, then release, burner should stay lit. To operate oven, follow directions on inside oven door template.  

There are two 10 lb (2 ½ gal) LP gas tanks in the cockpit locker supplying the Force 10 BBQ.  The locker is vented overboard to atmosphere.  When not in use, disconnect and stow hose and close tank valves.  Tank changeover is manual.  Note: these tanks can be used as spares for galley. 

DOMESTIC WATER

Two tanks hold 300 U.S. gallons (FWD 200 and MID 100). The pressure pump & each tank have gross particle filter screens, which should be cleaned periodically.  The manifold is under the mid-cabin sole. A Groco 7 gpm electric dual-impeller, positive-displacement pump is located in fwd port corner of engine room and supplies approximately 30 PSI through a 2 gal accumulator. The pump is self-priming and, if tripped, can be reset by cycling the CB.  If pump runs continuously when

· there is a leak in the system, 
· the tank is empty, 
· the watermaker Source valve handle is pointing aft (domestic water from tanks), 
· the (normally closed) Foot Pump manifold valve is open, or
· the pump intake needs prime.
There is a fresh water hose bib in the cockpit. During passages, the primary source of potable water is from the 180 gpd (7 gph) 20A/hr DC water maker. Local cruising, the tanks can be serviced from shore water (see SERVICING).
If the source of fresh water to the pressure water system goes dry, the pump will run for 5 minutes and then shut down.  Both water tanks should never be open to the pressure water system at the same time.  First, there would be no backup if both went dry.  Second, the pressure water pump will not prime if an empty tank is open.  It is probably best to run from the aft 100 gallon tank first, and then the forward 200 gallon tank.  The front tank is higher and the pressure water pump can self prime easier from it.

If the pressure water pump source runs dry, close the dry tank, open the full tank.  Open the cold tap in the master bathroom to allow air out of the system.  Turn the Pressure Water CB off and then back on to reset the pressure pump.  Air should come from the open tap, and eventually water.
watermaker
Startup Operation
1) Set the watermaker CB on the main DC panel to ON. 
2) If the system was in hibernation, perform a fresh water flush as follows:
a) Unscrew and empty and replace the filter holder.

b) Set the Overboard / Recirculation valve to overboard.

c) Open the water supply valve up for fresh water.

d) Run the watermaker for two minutes.

e) Close the water supply valve by setting it to center.

f) Unscrew and the filter holder, put a new a new filter in, and replace the holder.

3) Open the thru-hull valve. Close the air bleed and drain valves on the air / water separator.
4) Rotate the water supply valve handle down for sea water intake.

5) Set the Overboard/Recirculation valve adjacent to unit to Overboard (pointing forward), 
6) Close the product destination valves to the forward and aft tanks. Open the Sample valve.

7) Set the CB at the unit to ON. The high pressure and lift pumps will start. Run until no air remains in the system.

8) Slowly turn the High Pressure Regulator Hex Head in (clockwise) in small increments while watching the High Pressure Gauge.  The normal running pressure is 800 psi. The final adjustment takes minimal movements so keep a close watch on the High Pressure Gauge. 

When proceeding with this step, please note that the High Pressure Regulator is very sensitive and should be adjusted with extreme caution by turning the Hex Head slightly and in very small increments. If the High Pressure Regulator is adjusted without care, harm may be done to the watermaker.
9) Run for 5 minutes and sample the product.  When the product taste OK, then open the product destination to the desired tank and then close the Sample valve.
When in operation, you must operate the watermaker a minimum of once every three days to keep the membrane from growing bacteria. 
Air can enter the watermaker when running in rough water. The pressure drops and production stops when this happens. If this is happening, you must crack the air bleed valve on the air/water separator to keep air from entering the watermaker.

Three Week Standby

Purging seawater from the system will extend the period of time the watermaker can be stored without using chemical preservatives. The freshwater flush is accomplished by introducing fresh, un-chlorinated water into the system. Once a freshwater flush is completed, the unit may be shut down for up to three weeks.  The freshwater flush also aids in keeping the membrane clean and fresh and reduces the need for the chemical cleaning procedure. To put in three-week standby mode:

1) Turn the watermaker off.

2) Move the water supply valve up to receive fresh water. The domestic pressure pump will probably cycle. 
Note: The fresh water tanks MUST be un-chlorinated domestic water to preclude damaging the watermaker membrane.

3) Unscrew the High Pressure Regulator Hex Head to finger tight.  
4) Close both product destination tank valves and open the Sample valve.

5) Turn unit on and run 1 – 2 minutes at 0 psi.  
6) When the flush is complete, return the water source valve handle to off (middle) and the recirculation valve to recalculate.   
To produce battery-fill water, move the check Source valve aft to receive fresh water.  (Note: There MUST be un-chlorinated domestic water from tanks to preclude damage to water maker membrane and provide pure product to the batteries. Close both To Tank valves, open To Bilge valve, run for a minimum of 2-3 minutes at 200 PSI, after which product can be recovered from To Bilge manifold. Consult handbook for long-term layup.
Hot water is available from two tanks under the mid-cabin bunk, a 9 gal heated to 185-190F by the furnace or the engine, and an 11 gal electric 140F heater.  Note: to use engine to heat water, the furnace control must be on ENGINE and the thermostat set so hot water is circulated through the heat exchanger to heat water in the 9 gal tank. 
Long Term Storage

Biological growth will occur in the membrane if seawater is left in the watermaker for long periods of time. If the unit is used regularly, the growth will not be significant. However, if left for long periods between use (7 days or more), significant amounts of biological growth will occur and will reduce the membrane’s performance. If the watermaker will not be used for 7 days or longer and a freshwater flush at least every three weeks is not possible, use the following procedure to prevent such growth.
1. Turn the watermaker off.

2. Close the seacock.
3. Unscrew the filter housing, remove the filter and replace the housing with no filter.

4. Flush with fresh water as described above.

5. Unscrew the filter housing and refill it with distilled water if possible. Otherwise leave filled with fresh water. Mix preservative in the housing as described on the bottle until completely dissolved.

6. Replace the housing, set the recirculate / overboard valve to recirculate. Set the water source valve off (middle). 

7. Unscrew the High Pressure Regulator Hex Head to finger tight.  
8. Close both product destination tank valves and the Sample valve.

9. Turn unit on and run 1 – 2 minutes at 0 psi.  
10. Drain the air / water separator by opening the air bleed valve and the drain valve.

Repeat the above procedure at least once every six months if the system has not been run. The membrane will last for several years in storage if the above inhibitiong procedure is repeated.
FURNACE

The 45,000 BTU Webasto Model 2010 12V DC furnace burns fuel directly from the FWD PORT tank at 0.4 gph in cold weather, which equals approximately 7 gal/month if supported by electric space heaters.  Note: if the furnace is to operate during an extended absence, ensure sufficient fuel quantity to preclude fuel starvation and furnace shutdown.  The system draws approximately 20 amps/hour, is self-monitoring and will shut down if operating parameters are out of limits.  When the thermostat activates the system a pump circulates fluid through a closed loop, when the fluid is up to temperature, the cabin fans run to provide heat.  A three-position switch next to the thermostat in the mid cabin is labeled SYSTEM-OFF-ENGINE.  SYSTEM enables the furnace to provide hot water and cabin heat, OFF disables the system, and ENGINE bypasses the furnace and the engine operating temperature provides hot water and cabin heat when circ pump runs.  Each area heat exchanger has a High-Off-Low switch which controls it’s fan for desired cabin heat.  CAUTION: do not operate in SYSTEM while refueling. Circulating fluid solution is 50% water, 50% anti-freeze (max 50-50).
The water should be tested every couple of months to ensure the PH is between 8 and 9.  Prestone corrosion inhibitors should be added regularly.  Coolant overflow tank and filler cap is inside fwd access port on engine exhaust doghouse.  Change conditioner and burner orifice annually.

HEADS

Showers: check sump pump and head exhaust fans CBs on.  Operate sump pump drain switch as necessary.  Gross particle filters under the mid-cabin sink & fwd cabin head sole should be cleaned monthly and sump drains should be cleared of debris and hair after each shower.  CAUTION: select hot water carefully as water temperature heated by the engine or the furnace can be approximately 185F which can cause scalding (electric heater is 140F).

Toilets: Groco electrics in main and guest cabins empty overboard or into respective holding tanks (mid & fwd) as selected by a Y-valve in each vanity locker (fwd Y-valve outboard, mid Y-valve inboard = overboard).  If the electric motor fails, disconnect the link and manually pump with handle (located under respective sink).  The duckbill valves at the top of the anti-siphon loops should be cleaned every 60 days.  There is an electric macerator pump, with control switches (mid & fwd) on the bridge auxiliary panel, for pumping each holding tank overboard, with deck mounted pump-out receptacles as back-up.  CAUTION: mid-cabin head is below waterline and will flood the boat if the foot-pedal intake check valve fails.  Intake thru-hull is adjacent to furnace heat exchanger in under-sink locker.  Check CBs on DC sub-panel ON.  (see SERVICING). 

BILGE PUMPS

There is an engine-driven bilge pump (which is shared with the fire hose manifold).  

To operate:

a) Ensure valve at the starboard engine rail is in the normal Bilge Pump position.

b) Ensure the bilge water discharge valve in the starboard engine room airshaft is open.

c) Confirm Pump Clutch DC CB is ON

d) With engine running pull out Pump Clutch switch on instrument panel. 

There are also two 8 gpm automatic DC electric #1 (lowest sensor) and #2, and one manual 30gph Edson (at cabin sole just inside cockpit entry door – pump handle under adjacent settee cushion).  Always keep the electric pumps armed by leaving their CBs ON and switches in AUTO.  These pumps can also be operated continuously by selecting their switches to ON.  Note: should intake of water exceed pump(s) capability, a warning horn sounds when the level of bilge water exceeds normal limits.

ANCHOR WINDLASS & GROUND TACKLE
Use anchor lock pins in open ocean or heavy weather.
A Maxwell 3500 DC electric windlass has footpad controls at the windlass and a toggle switch on the bridge.  There is a CB on the electrical panel and a Master Power safety switch on the anchor locker bulkhead in the fwd head. The primary anchor is the 60 lb CQR attached to 600 feet of 3/8” BBB galvanized chain marked 100 yellow, 150 single white, 200 orange, 250 double white, 300 magenta, 350 triple white, 400 blue & 500 green.  The last 30 feet of chain is painted red to denote the end of the chain and alert the operator to immediately stop paying out. The 66 lb Bruce has 50 feet of 3/8” BBB chain and 300 feet of 3/4” nylon rode marked at 100 foot intervals from the anchor.  Manually hand the rode up/down the hawse fitting.  There is a Fortress anchor stowed under the cockpit deck.  
WARNING: use extreme caution when operating the windlass, as the chain over the gypsy or line over the capstan can cause severe injury.  Do not operate when anyone is near the windlass and always depower the windlass by tripping the CB when not in use.
  NOTE: no-load windlass speed is approximately 50 fpm.  There is a sea water hose bib on the port foredeck which can be used to wash the rode as it is being retrieved and the deck after retrieval.  A push-pull OFF-ON switch is on the anchor locker bulkhead above the windlass Master power safety switch in the fwd head.   

There are two 50’ black double-braided snubber lines with chain hooks stored in the foredeck dock box which can be used to take up shock loads on the chain rode.  Under light conditions, after rode is laid out, engage pawl to lock gypsy. 
CAUTION: anchor windlass is not rated to withstand other than light anchoring loads.  Under other than light conditions, after rode is laid out, cleat bitter end of snubber and carry hook-end over bow roller and hook onto chain, then let chain out to transfer load to snubber.  Under heavier conditions, use both snubbers (with anti-chafe if necessary), attach both snubbers to chain rode over bow roller, run port thru spare anchor roller to port cleat & starboard to starboard cleat, again, let chain out so snubbers take all the anchor load.  

DOCKING TACKLE
Dock box hasps should be secured when underway.
Because the boat backs to starboard and the offset salon leaves the companionway to starboard, it is preferable to dock starboard-side-to.  There are numerous fenders.  Usually four balls are used – large ones fore and aft and smaller ones amid-ships.  The two ‘Big Buoys’ and the red ball are spares (red ball usually used to mark the anchor).  When underway on short legs the balls can be left attached to the fittings and brought inboard over the rail.  Note: If heavy weather is anticipated, or on longer legs or passages, stow the balls in a nest with the others on the upper deck or in a nest in the port corner of the cockpit.

The two 50’ black double-braided lines are for the bow (fwd chock) and forward spring (mid-ship chock).  The two 30’ black double-braided lines are for stern and aft spring (aft & stern chocks).  On short legs and settled weather, bring the lines over the rail, secure to the cleat and secure the remaining coils on deck, taking care to prevent the lines from getting outside the boat through the scuppers (especially the stern lines), the electric cord can be left plugged into the ship’s service receptacle and coiled around the port dorade ventilator (rotate the ventilator cowl aft and place the male connector inside to keep it out of the salt environment), the water hose can be left coiled around the starboard ventilator.  
CAUTION: If heavy weather is anticipated, or on longer legs or passages, remove all dock lines and secure on cockpit ladder or stow in dock boxes along with the electric cord and water hose.

MOORING TACKLE

There is a 50’ x 1” nylon mooring line in the forward dock box.  Run the eye outboard over the port bow rail, inboard through the port chock onto the cleat, then carry the line outboard of the bowrail and ship’s structure to the (open) gate.  At the gate, as the boat stops alongside the mooring buoy, run the line through the attach point, then carry the bitter end outboard to the bow, through the starboard chock onto the starboard cleat.  Clear the mooring line off the anchors and adjust length as appropriate.  To leave the mooring, uncleat the bitter end and slip the line.

For extended mooring or heavy conditions, add lines and rig anti-chafe gear.

TOWED PASSIVE STABILIZERS
Note: it is important to install and seize all shackle pins starboard to port, 

(Please see Cruise Performance for deployed penalties)

The system is pre-rigged for deployment and the fish are set to run at 7.0 knots at a depth of 20 feet.  The fish are stowed in chocks on the deployment booms on the upper deck.  

A halyard-to-wire deploy/retrieve line is used to lower and raise the fish and should be left attached.  The fish can also be deployed to steady the boat in a rough anchorage (the deploy/retrieve line is not designed to sustain other than normal deploy/retrieve loads, so a bottom clearance of approximately 20 feet is needed to preclude fish from contacting the bottom and also allow full deployment underway so the load is taken by the pre-rigged tackle).  

CAUTION: while underway with fish deployed, be alert to avoid entanglement with crab pot floats, kelp, debris, etc.  Crab pot floats are sometimes attached to pots that are silted over and abandoned.  Entangling these lines/floats usually results in a fouled prop and shaft, is tantamount to being anchored, and might result in TPS-related gear failure.  Fouling the deploy/retrieve lines will increase their drag and probably trip the fish.  Also, when approaching shallow water, it might be necessary to raise the fish to preclude them from contacting the bottom and causing damage or failure.  Raising the booms can be accomplished later as circumstances permit; if approaching an anchorage or mooring, consider leaving them down.

Deployment and Retrieval

CAUTION: always put Radar #1 in standby to prevent rotating antenna from fouling on the mast-head to boom-end wires.  
The boat must be stopped before lowering or raising the fish. 

To Deploy
Detach and secure all tethers, lower the boom and secure the downhaul, then take up on the retrieval line to release the fish out of it’s stowage chock, then lower the fish (always ‘downstream’ or aft of downhauls) into the water and secure the deploy/retrieve line (before securing, ease the deploy/retrieve line sufficiently to preclude ‘tripping’ the fish). 

To retrieve: raise the fish to the stowage chock and secure the deploy/retrieve line to a chock on the boom, release the downhaul, raise the boom, chock the fish (dorsal inboard) and secure all halyards, lines, and tethers.  CAUTION: it is important to secure the deploy/retrieval line to a chock on the boom.  If the line is secured to ship’s structure, such as mast cleats or guard rails, as the boom is raised the deploy/retrieve line will slack, allowing the fish to lower next to the hull and possibly cause damage, including breaking through the salon windows.  Note: the pre-rigged mast-head to boom-end wires should be brought aft over the spreaders with a boat hook before securing their tethers.

CRUISE

The Nordhavn 46 is a full-displacement yacht which operates only within a limited speed band of approximately 3.75 knots at idle to a theoretical maximum hull speed of 8.75 knots at full throttle.  Maximum range is 5 knots, economy cruise is 6-7 knots, max cruise is 7.8 knots, use higher speeds only when enroute time is considered more important than fuel economy.  Note: each one knot increase approximately doubles the burn.  Max continuous power is 2050 rpm (90% of full throttle max attainable rpm, currently 2280).  CAUTION: full throttle should never be used, except in an emergency, and then with the understanding there is little additional speed to be gained, there is a dramatic increase in fuel burn and undue wear and tear on the engine and drive components, which might result in damage and/or failure.

Normal Bridge configuration under way:

Engine room blowers (always) ON 

Engine rpm set 

Trace green status (always) ON 

GPS/DGPS ON, Ocean PC ON, desired route and appropriate waypoint active 

Autopilot engaged in desired mode (usually NAV to follow active route)

Genset (normally) OFF 

Bow thruster CB (optional) ON

Electric bilge pumps AUTO, Pump Clutch CB ON

VHF Radios ON, HF optional 

Radars STDBY or ON  

Autohelm CB ON

Video Sounder as desired (usually OFF while enroute unless bottom clearance an issue)

Furnace to Engine, thermostat to warmer (to activate circulating pump for hot water)

(individual cabin heater switches as desired)

Watermaker ON as needed

Navigation, deck, bridge, exterior, and courtesy lights as appropriate

Consider reducing speed and sounding fog signal in limited visibility

Note: maintain a log, continually monitor operating parameters, and periodically inspect the engine room.

CRUISE PERFORMANCE

[Advertised fuel capacity 1075 US gal]   


[Assumed fuel capacity 1000 US gal]     
Lugger L668D derated to 133hp 

30x22 four blade LH prop
	
	
	
	
	
	
	
	Range (nm) with 10% Reserve (810 gallons)
	Range (nm) with 10% Reserve (900 gallons)

	RPM
	Speed (knots)
	Gallons/ Hour
	Miles / Gallon
	Cost / Mile
	Gallons/ Day
	Miles / Day
	Hours
	Days
	Miles
	Hours
	Days
	Miles

	1200
	6
	1.5
	4
	0.25
	36
	144
	540
	22
	3200
	600
	25
	3600

	1400
	6.5
	1.75
	3.7
	0.31
	42
	156
	460
	19
	3000
	510
	21
	3270

	1500
	7
	2.25
	3.1
	0.36
	54
	168
	360
	15
	2500
	400
	16
	2800

	1600
	7.5
	2.75
	2.9
	0.44
	66
	180
	295
	12
	2300
	325
	13
	2500

	1700
	7.8
	3.25
	2.3
	0.52
	84
	187
	230
	9
	1850
	260
	10
	2050

	1800
	8.5
	5.5
	1.7
	0.65
	132
	204
	150
	6
	1250
	163
	7
	1400


==

##fuel for enroute contingency or arrival w/ 90 useable gal (10%) reserve = 3 day loiter to “dry” tanks @ 5k (1.00 gph burn). 
Towed Passive Stabilizers: there is an approximate 0.6 k speed penalty with both TPS deployed.  There are two options for cruise management:  

Option 1.  maintain 7.8 rpm and accept the reduced speed.  Example: 7.8 knots clean, TPS deployed net speed of 7.2 knots = additional enroute time of 1+45 hrs/day @ 3.25 gph = 6 gpd extra burn.  Preferred, as it saves fuel (42 gpd) with only a little additional daily running time.  Note: required on a long passage and/or if fuel remaining at arrival is the primary consideration.  

Option 2.  increase to 2050 max continuous rpm to 8.2 knots and maintain near the original enroute time and accept the increased burn.  Example: 7.8 knot clean @ 3.25 gph, increase rpm for 8.2k @ 5.5+ gph for net speed of 7.6 knots = 35% increased burn of approximately 42 gpd to protect original enroute time.  Should only be used if time was more important than arrival fuel.  Also, maintaining clean (pre-deployment) 7.8 rpm is preferred to minimize wear and tear on the engine and also avoid the burn penalty.

COMMUNICATIONS

Radio Call Sign: “The Motor Vessel Jenny”.  Note: “WDB7040” is the licensed letter/number group but is no longer routinely given on US/CA VHF transmissions; however, it may be requested and must be given on all HF transmissions.  Always maintain a listening watch on VHF Ch 16 while underway.  The U.S. & Canadian CG common working Ch 22A can be monitored on the other VHF.  Note: description of the boat is a Nordhavn 46 trawler, gray hull, white structure.  

MAYDAY signifies emergency – vessel and/or people in serious, imminent jeopardy, implies willingness to abandon ship if ordered to do so.

PAN PAN signifies less urgent, but still requests immediate assistance.  Note: will not slow down the rescue process.

SECURITE alerts and informs other vessels of existing dangers or potential compromise of safe navigation (hazards to navigation, traffic advisory, etc.).  

VHF 1 is an Icom M127 with USA, Can, and Intl frequencies, wx, hailer and foghorn. (EMER function and DSC Ch 70 are not operational).  Initial call-up & distress is Ch 16.

To turn hailer ON, push HL/IC for 1 second, hold PTT while rotating channel selector to adjust LSTN/TALK volume, push HL/IC again to turn OFF.  

To activate foghorn, while holding HL/IC, rotate channel selector and stop at either the 1 horn (under way) or 2 horns (at anchor) display.  To turn OFF, push HL/IC 1 second and release, ensure foghorn symbol(s) disappear.  

VHF 2 is an Icom M59.  VHF 3 is an Icom 45 mounted in the dinghy.  VHF ‘4’ is an Icom M7 hand held VHF radio.  

Note: VHF 1, 2, 3 have numerous features including HI/LO power.  HI is 25 watts and should only be used when maximum distance is required, such as offshore or in an emergency.  LO is 1 watt and is routinely used to avoid ‘stepping on’ unheard traffic, especially in coastal or inland waters. 

HF SSB Icom M710 has distress (ALARM) and wx fax to OceanPC.  

WARNING: do not transmit during refueling and do not hold or stand against antenna if transmitting..

For distress, press 2182KHz button, press TX FREQ + ALARM to activate 30 second warble, press ALARM again to end warble and begin voice transmission.  

Note: most t/r frequencies are factory pre-set into channel groupings.  Channels 158, 159,160 are empty and should be used to temporarily set a frequency not already pre-set. 

Note: it is possible to store any frequency into any channel and, once stored, there is no ‘erase’ capability; so please read and understand the operating manual before setting frequencies.

Electronics

NAVIGATION

The navigation systems are programmed to factor local variation to automatically correct heading references to Magnetic, as indicated by “m” on the route leg courses.  It is usually apparent if steering reference is in True because of the disparity of boat heading vs desired heading to maintain course.  To confirm GPS is in Magnetic, select Menu, 7, System - item 3 should read MAG.  To confirm Ocean PC is in Magnetic, check route leg course for “m” or select Boat Properties to check Magnetic is selected and that local variation is displayed.   

To turn on the DGPS/GPS, close GPS CB.  This turns on the DGPS and GPS (if the GPS power switch is on).  If there is an ‘error’ message on the DGPS, push ‘Enter’.  The DGPS will either immediately lock on to the nearest station or go into search mode until it acquires a station.  When the DGPS is locked on, its green light is on, the GPS will indicate D3D, the first D indicates digital (DGPS).  If the DGPS breaks lock, its green light goes out, the GPS will give an audible beep and indicate 3D.  The only significance is the change in CE (circular error), which is usually less than but rarely more than one boat length.  The DGPS supplies refined and more accurate position data (CEs 0-3 meters) to the GPS which supplies data to Radar 1 and to the navigation PC.  The navigation PC supplies data to Radar 2 and to the autopilot.  If the navigation PC fails, DGPS/GPS can still be used along with paper charts.  If DGPS & GPS fail, a handheld standby GPS with power and data cord can be used in either raw data or plugged into the navigation PC or use the DR mode of Nav program under Boat Properties. The handheld standby GPS can also be plugged into a laptop which can be used as a back-up navigation display and also as a separate display of Tides & Currents.
CAUTION: “stand-alone” DR is assumed performance only, therefore position and progress is subject to error in the magnitude of assumed input parameters.
The navigation PC is the primary navigation tool (charts and tables are on board if computer fails).  The monitor provides a moving map display (MMD).  Tides & Currents can be both stand-alone tables and MMD overlay.  The computer uses DGPS/GPS inputs to provide accurate position displays on the MMD and to command the autopilot (in Nav mode) to maintain the active (magenta) route.  The computer is programmed to sound a WP arrival alarm. See Nobletec manual for operation, alarms, boundaries, and options.  Note: when the MOB button is selected, the position is locked on the MMD display and an elapsed time begins counting (there is also a MOB function on the GPS-50).

To operate:

Subpanel by forward stairs Computer switch ON, then PC ON.

Open Nav and Tides & Currents programs, activate desired route and WP, overlay Nobletec Tides & Currents if desired. 

To shutdown, after closing all programs and windows, click ‘Start’, ‘Shutdown’, ‘Yes’ and when it says ‘OK to shut down’  turn PC off.  Note: the system draws 5 amps so it is recommended to shut it down to conserve the house battery when not on engine, shore or Genset power.
AUTOPILOT

- Robertson AP20.  Check AUTO-PILOT CB ON, push STBY and engage desired mode.  

S = Standby and manual helm steering

A = Automatic mode using turn knob or momentary <> buttons, manual helm disabled.

N = Navigation mode using navigation PC active route, manual helm disabled. 

CAUTION: always confirm that any operator action is followed by the correct response of the autopilot.  Do NOT select a mode without follow up to confirm the result is correct. In close maneuvering, strong tidal currents or eddies, or difficult seas, disengage the a/p by selecting STBY to regain command of the helm and manually steer the boat.  Also, to avoid compromising compass accuracy, keep all ferrous material away from both the binnacle compass and the a/p remote sensing compass (in aft inboard corner under port fwd cabin bunk).  If the a/p is engaged in N, always confirm the next WP is the correct target by confirming the WP number on the a/p display corresponds with the desired WP number on the MMD and comparing Ocean PC computed data with a/p displayed data.  Also, depending on WP closure rate and WP proximity, be alert to the computer ‘jumping’ ahead to the next WP.  Obviously, the AutoPilot will not track as expected if the incorrect WP is active, which could result in navigating into a hazard. Continually maintain situational awareness and observe protocols to avoid the boat being on a heading which might steer the boat into a hazardous situation (rocks, shoals, etc.).  Remember that, when in doubt, reverting to visual cues and manual steering is a prudent operator’s choice.  Note: In the unlikely event of helm steering failure, a/p might be available for steering until emergency tiller can be installed.  Depending on the nature of the failure, it might be necessary to open the hydraulic steering bypass valve on the linkage in the lazarette.

STBY and DODGE are the only modes that enable the helm to steer the boat.  

Note: because the boat is either steered manually by use of the helm or by the a/p, engaging the a/p disables the helm and is ‘random’ so there is no true center-up on the wheel, thus no Turk’s head.  Use the RPI (above a/p controller) or the a/p rudder display for actual rudder position.

AUTO controls heading via the turn knob or momentary < > buttons.  Each rotary click or single press equals one degree.  The a/p heading display can be used as reference but continually monitor a/p performance by cross-checking the MMD (or charts), binnacle compass, and visual or radar cues, to ensure boat is on desired course.  The a/p heading display from the remote sensing compass is not always accurate so should be considered relative only – the binnacle compass is always the primary steering reference, except when a/p is in N which uses GPS/DGPS and the Ocean PC for heading control as discussed next. 

NAV controls heading via inputs either direct from the Ocean PC or the GPS to maintain the active (magenta) route, correcting for set and leeway, so heading becomes secondary and now reflects drift angle or computed correction for the a/p maintaining the route.  The a/p is configured to receive data from the computer, but can receive data from the GPS. CAUTION: it is important to adjust all WP arrival radii to nlt 0.03 nm (currently set at 0.05) to avoid a/p arrival anomalies.  If the Ocean PC arrival radius is 0.00 the a/p will overhead a WP before or simultaneously with the Ocean PC and will attempt to return to that WP by turning the closest direction to it which could steer the boat into a hazard, or at the least, causes operator intervention and annoyance. If the computer fails, N mode might not be available but all other modes will be normal.  Initially selecting NAV, and while engaged in NAV, the a/p also sounds a WP arrival alarm and requires operator concurrence (during course or route changes exceeding 10 degrees) by again pressing NAV.  Note: the a/p might turn as much as 90 degrees to initially acquire the active route, so it is recommended to steer towards intercept in AUTO before selecting NAV, or create PP D> (assuming no enroute navigation hazard) to the next WP on the MMD, then select NAV. 

DODGE returns steering control to the helm and requires continual operator attention to the helm.  In a MOB situation, a U-turn is commanded by a quick double press, then selecting < or > will cause the a/p to turn 180 degrees port or starboard.  Note: selecting DODGE and using the < or > will put the rudder in a NFU (non-follow-up) mode which would result in the boat remaining in a turn (rate depending on rudder displacement and boat speed).  To stop the turn in this mode, the operator must either manually steer or toggle < > to a trim rudder, or return to AUTO or NAV mode. 

RADARS

Furuno Models 1941 48 mile open array (Radar 1) and 1721-2 24 mile closed array (Radar 2).  GPS data only is displayed on Radar 1, Ocean PC navigation data is displayed on Radar 2.  CAUTION: when deploy/retrieve TPS, Radar 1 must be in Standby or OFF to stop antenna to preclude fouling on TPS rigging.  Spare fuses 12V AGC (GMO)10A & (GMB) 5A respectively, in Bridge step locker.

In fog or limited visibility both radars should be used, probably on different scales. 

Note: Radar 1 is the most sensitive, so using Radar 2 on a smaller scale seems best.

SOUNDERS

Furuno video: NAV & AUTO are the most commonly used modes.  There is no calibration protocol so the log is not accurate. Sea water temperature seems to be reasonably accurate. Depth indicates approximately three feet less than actual waterline depth because the sender is mounted approximately three feet below the waterline.  Navigation data is displayed in NAV.

AutoHelm: log and sounder are calibrated and are very accurate.  The sounder is calibrated to display keel clearance from the bottom, ie., 0 feet at zero bottom clearance.  Wind direction is normally referenced to True.  Sea water temperature cannot be calibrated and is not accurate. 

THRU-HULLS normally all open (except fire hose sea water intake, engine-driven bilge pump outflow, &  seawater intake of watermaker, if in service). Close all valves if boat left unattended over long period.
Water Speed Sensors

There are two AirMar water speed sensors.  One is an ST600 located under the master bed.  The other is an ST650 located under the engine room floor between the fuel manifolds.  One is connected to the AutoHelm and the other might be connected to the Furuno Depth Finder.   

These sensors should not be in the water unless being used. Otherwise they get loaded up with marine growth and don’t work.  There are plugs wired to each sensor.  Interchanging the plug / sensor can be achieved with the boat in the water because there is a water restricting flap in each holder.  Water will come into the boat, but it will be controlled.  Perform the switch quickly.   

The ST600 and ST650 are designed differently.  To pull the ST600 under the master bed, unscrew the cap and pull the sensor or plug.  DO NOT unscrew the cap on the ST650 in the engine room.  If you do, there will be a 1.5 inch hole in the boat with water pouring in!   To interchange the sensor / plug on the ST650, pull the horizontal pin and then pull the sensor or plug.  The flap will control the rush of water.

ENTERTAINMENT

AM/FM/cassette/10 CD for the boat, AM/FM CD in fwd cabin, TV/VCRs in salon, mid and fwd cabins. Note: salon TV is 110V AC.  Check AC OUTLETS FORWARD & AFT, 12 VOLT OUTLETS & STEREO CB ON.  Note: Check all restraints before getting underway. 
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