MKC STUDY GUIDE

REVERSE OSMOSIS (MK3)

· Theory: Pressurized seawater is passed over a semi permeable membrane that passes pure water but excludes salt water.

· Osmotic pressure is the difference in pressure across the membrane.

· Reverse Osmosis is known as Hyper-filtration.

· Osmotic pressure is equal to 1 psi per 100 milligrams per liter of salt.

· The osmotic pressure of sea water is 350-370 psi.

· Osmotic pressure occurs when pressure is applied to the higher salt concentration side of the membrane, causing pure water to be forced out of the salty solution.

· Low Pressure Switch: Secures the high press pump if the low press switch pre-determined setting isn’t met (on 110’s setting is 5 psi).

· High Pressure Pump: Creates a pressure of 700-1000 psi to achieved reverse osmosis.

· Pulsation Dampener: Absorbs pulsations created on discharge side of high press pump. Consists of a nitrogen charged rubber bladder charged to approximately 2/3 system pressure.

· Cracking pressure for system relief valve is most likely set at 1050 psi.

· Pressure Regulator: Normally a needle valve installed on the brine discharge line used to keep the module pressure at 700–1000 psi.

· When the salinity cell detects more than 500 ppm tds (salt) it shifts the 3 way valve to overboard discharge position. Audio & visual alarm notification.

· Crossflow: Allows the membrane to continually clean itself. Fluid passes through the membrane while the rest continues downstream, sweeping the rejected species away from the membrane.

· Daltons: Atomic Mass Unit (measure of atom’s mass). A unit of mass defined as 1/12 of the mass of a carbon-12 atom, equal to 1.66 x 10-27 kg.

· John Dalton: British physicist and chemist that developed the atomic theory of elements and molecules, founder of modern physical science.

· Sweetwater Model found on 110’s.

· Village Marine Model found on 87’s, 175’s, 225’s, and 270’s.

· Village Marine RC7000 is rated at 7000 gallons a day in warm water (Bear & Mohawk).

Village Marine Model Info

· Booster pump 30psi
· Pre-filter – 25 & 5 Micron filters
· Oily water separator element removes oils
· Charcoal filter removes unpleasant tastes and odors
· U.V. sterilizer removes 99.8% of micro-organisms, viruses, and bacteria
HYDRAULICS (MK3)

· Hydraulics is the engineering science pertaining to the use of liquid pressure and flow to transmit power, multiply force, and modify motion.

· Pascal’s Law states that pressure applied to a confined fluid is transmitted undiminished, in all directions and acts with equal force on equal areas and at right angles to them (fluids always take the shape of their container and are nearly incompressible).

· Area: the measure of a bounded region or plane. (in. sq.)

· Force: anything which tends to produce or modify motion.

· Pressure: force per unit area and is measured in Pounds per Square Inch (psi)

· Hydraulic pressure on the cap end (blind end) extends the piston rod.

· Hydraulic pressure on the net end (rod end) retracts the piston.

· Using the same pressures the cylinder produces greater force while extending rather than retracting due to the larger surface area of the cap end.

· Working force: amount of weight a cylinder will push or pull.

· Potential Energy: also known as stored energy.

· Kinetic Energy: also known as energy in motion.

· Law of Conservation of Energy: Energy can neither be created or destroyed, but instead will simply be changed from one energy form to another.

· The difference in piston areas provides the mechanical advantage.

· Fluid samples should be taken from the low-pressure side of a hydraulic system. 

· Hydraulic fluid has four main requirements: TRANSMIT POWER, COOL, SEAL, LUBRICATE.

· Sources of heat in the system are pressure differential, resistance to flow, and external heat.

· Viscosity affects the fluid’s sealing ability.

· Fluid Properties: viscosity and viscosity index, anti-wear, compatibility with system.

· Viscosity: fluid’s resistance to flow at a given temperature.

· Temperature has the greatest effect on viscosity.

· Viscosity is measured in Saybolt Seconds Universal (SSU or SUS).

· 2135 TH means 2 – series, 135- takes 135 seconds for 60 ml of fluid at 130 deg to pass through .176 cm x 1.225 cm orifice, TH – Turbine Hydraulic.

· Most commonly found Navy Standard hydraulic oils in CG are 2075, 2110, and 2135.

· Viscosity Index is a numbering system used to measure a fluid’s resistance to viscosity changes with changes in temperature.

· A Visc Index of 90 or above is preferred in most hydraulic systems.

· Petroleum based fluids are made from crude oil.

· Biodegradable fluids are made of different vegetable oils.

· Fire resistant fluids may require special system seals.

· The most common reservoir in the CG is the vented reservoir.

· Pressurized Reservoirs are regulated at 15 psi.

· Reservoirs are usually mounted 2 – 6 inches above deck.

· Suction lines usually terminate 2 inches above the bottom of the reservoir.

· Baffle plates: prevent returning fluid from being immediately drawn back into the system.

· Reservoirs usually contain 2 – 3 times the pumps rated flow capacity.

· Prime Mover: any energy source used to drive any hydraulic pump.

· Pumps convert mechanical energy (from prime mover) to hydraulic energy.

· Atmospheric pressure (14.7 psi) decreases as elevation increases.

· Vacuum: pressure in an enclosed space that is less than atmospheric pressure.

· Non-positive Displacement Pumps are not used in hydraulic systems.

· Positive Displacement Pumps are designed to deliver a set amount of fluid with minimal delivery loss regardless of discharge pressure. 

· Positive displacement pumps are used on all hydraulic systems.

· Pumps create flow, not pressure. Resistance to flow creates pressure.

· Three categories of pos disp pumps are gear, vane, and piston.

· The most commonly used pump is the Spur Gear pump.

· Harry Vickers invented the balance vane pump in 1935. Almost all hydraulic vane pumps today are of the balanced vane design.

· The angled swash plate creates the reciprocating motion in the pistons, and controls the displacement (output) by controlling piston stroke length in a piston type pump. 

· Resistance in a hydraulic system is created by the load on the actuator and restriction in system piping and components.

· Fluid always follows the path of least resistance.

· Flow is always from a higher pressure to a lower pressure.

· Bernoulli’s Principle: There are changes in velocity and pressure when pipe diameters change, as long as there is a constant flow rate. (When the pipe diameter increases there is a decrease in velocity and an increase in pressure)

· Laminar flow refers to gradual changes in direction so as not to upset flow pattern. (Most desirable type)

· Turbulent Flow refers to fluid particles not moving smoothly in parallel to the direction of flow. (Abrupt changes, undesirable)

· Green Indicator: filter is good.

· Yellow Indicator: filter is partially clogged, check valve is partially open.

· Red Indicator: filtration has ceased, check valve is fully opened bypassing filter.

· Bypass check valves are installed at filter indicators to ensure uninterrupted fluid flow is maintained.

· Built In Contamination: contamination introduced during manufacture, assembly, or flushing.

· Ingress contamination: occurs during system service or maintenance or system environment while in use (very common when adding new fluid to system).

· Abrasion: caused by solid particles in fluid.

· Fatigue: repeated stressing of a surface.

· Cavitation: caused by dynamic pressure reduction on hydraulic fluid.

· Indicators of cavitation are pump noise and a rise in fluid temp.

· Cavitation is commonly caused by restriction on the inlet side of the pump.

· Aeration: is the presence of air or gas bubbles in fluid. (causes spongy actuator operation)

· Solid Contamination: Plugs orifices and valves, causes lack of lubricating capability by causing friction, heat, and damage to sealing surfaces, and if identified by sludge prevents heat dissipation in reservoir.

· Mechanical clearances in hydraulic systems are divided into 2 principal zones: Up to 5 micrometers for high press applications and 10 – 20 micrometers for low press applications.

· One micrometer is equal to one millionth of a meter or thirty nine millionths of an inch (.000039)

· Most harmful contamination is less than 40 microns in size and cannot be visually detected.

· Direct acting press relief valves have an undesirable large pressure override.

· A spool is also known as a balanced piston.

· The pressure override in a compound valve will be limited to 20 PSI (main spring tension).

· Pilot operated check valves may use pressure from a different part of the system to open or close the check valve and are used to lock cylinders in place (most commonly used on steering systems).

· Four way DCV are used when you wish to reverse the direction of an actuator.

· Closed Center DCV: all ports are blocked.

· Open Center DCV: all ports are open to each other.

· Floating Center DCV: 3 ports are open to eachother.

· Tandem Center DCV: 2 ports aligned and 2 ports aligned.

· The ways to actuate DCVs are: Manual, Mechanical, Pneumatic, Hydraulic, and Electrical.

· Solenoids when used to activate DCVs are only used on smaller low flow valves because they produce a limited amount of force and move short distances.

· Valve failure may be caused by broken springs, fluid contamination, bound spool/piston, and fluid leakage.

· Fluid contamination is the leading cause of system failure (80%).

· Leak by is a result of contamination wearing down sealing areas inside control valves.

· Malfunctioning valves may cause a system to operate at the wrong pressure, wrong speed, the wrong time, or not operate at all. 

· We control the speed of an actuator by controlling the rate of flow.

· 3 factors that affect flow rate are pressure drop, fluid temp/viscosity, and orifice size.

· The thinner the fluid the higher the flow rate.
· Pressure Drop is the difference between fluid press on both sides of an orifice.

·  Linear actuators deliver force in a straight line.

· Rotary actuators deliver force in a rotary motion.

· Torque is the force created by a hydraulic motor.

· Torque = force x radius

· Hydraulic motors are rated by max pressure, displacement, and torque.

· There are 3 basic types of motors: GEAR, VANE, PISTON.

· The angle of the swash plate determines the speed and torque created by the motor.

· Actuator cylinder tubes are generally constructed of brass, steel, or aluminum.

· Cylinder tubes may be plated or anodized inside to improve wear characteristics and reduce corrosion. 

· Static seals join two mating parts that generally remain stationary.
· Dynamic seals prevent fluid leakage between a stationary part and one that moves.

· Actuator rod wiper prevents contamination from outside.
· Rod seal seals cylinder head to rod.
· Cylinder rods are constructed of cast iron.
· Single acting actuators use hydraulic fluid to extend the actuator and use gravity and the weight of the object to retract it.
· Double acting actuators use hydraulic fluid to extend and contract.
· Open loop circuit- atmospheric pressure feeds pump from reservoir (most common type).
· Closed loop circuit – Neither discharge or inlet port of the pump is connected to the reservoir. Closed loop circuits use a small volume, low press pump (charge pump) to replenish oil lost due to external leakage.
· The greatest advantage to a closed loop circuit is speed.
· When fluid pressure increases so does the temperature.
· Fluid temp in the reservoir should be maintained above 110 deg.
· Accumulator: absorbs shock and stores fluid under system pressure as an auxiliary energy source.
· Accumulators are preloaded by pre-set springs, set amount of weights, or pressurized gas.
· The advantage of weighted accumulators is the pressure is constant from full to empty.
· Weighted accumulators are not found in CG.
· Dry nitrogen is most common gas used in gas charged accumulators.
· The most common type of gas charged accumulators are the piston type and bladder or diaphragm type.

· Never use oxygen or air to fill accumulators due to a combustible reaction from the pressure, heat and flammable hydraulic fluid.
· Flexible hose is identified by: Inside diameter, Service, and Pressure class.

· The ID of the hose is expressed in 16ths of an inch and is stenciled on the side of the hose.
· The inside of –16 hose is 1 inch.
· Ensure suction hoses will withstand the vacuum and pressure of the system.
· Medium pressure hose is used in systems operating up to 1200 psi.
· High pressure hose is used in systems operating up to 3000 psi.

· Extra-high pressure hose is used in systems operating up to 5000 psi.
· Never stretch a hose tight between two fittings.
· 5% to 8% of the total length of hose must be allowed as slack.
· All hoses included in the Hose Log shall be identified with individual tags.
· Hose tag info includes the Hose Log Item Number (serial number), Hydro Test Pressure and Test Date, and Service Life Replacement Date.
· Service life date and hydro test pressures will be tracked and recorded in the hose log and are not needed on the hose tag.
ELECTRICAL (MK3)

· Electricity is the force that causes electrons to move from one atom to another.

· Molecules are made up of atoms. Atoms are made up of Electrons, Protons, and Neutrons.

· Electrons carry a negative charge, Protons carry a positive charge, and Neutrons are neither positive nor negative, they are neutral.

· Law Of Electrical Charges: Bodies that have the same type of charge will repel each other, while those will opposite charges will attract each other.

· Six methods of producing electricity: Friction, Pressure, Heat, Light, Chemical Action, and Magnetism (most widely used method to produce large quantities of electricity from mechanical sources).

· Conductors are materials that have a large number of free electrons in their atomic structure, easily moved when outside force is applied. I.e: Silver, copper, gold, aluminum, steel.

· Semi-Conductors are materials that under certain conditions allow their electrons to move freely; while under other conditions (light, temperature, pressure, magnetism) will not let them move. I.e: Silicon, germanium.

· Insulators are materials that have almost no free electrons. I.e: Rubber, plastic, bakelite, glass.

· Super-Conductors are an element, inter-metallic allow, or compound that will conduct electricity without resistance below a certain temperature. Once set in motion, electrical current will flow forever in a closed loop of super-conductive material.

· Voltage is the pressure or force that causes free electrons to move in a conductor. The letter “V” or “E” is used to represent voltage in formulas.

· The greater the difference in the number of positively and negatively charged atoms, the more the atoms will attempt to become balanced. This difference causes an increase in electrical pressure measured in voltage.

· When a difference in potential exists along a conductor, electrons will flow along it. This flow is from negative charge to positive. 

· Polarity is the property of an electrical device having a negative and positive terminal.

· Current (Amperes, Amps) is the rate or flow of electrons through a conductor. The letter I represents current in electrical formulas.

· Direct Current is the continuous flow of electrons in one direction. DC power will always have a positive and a negative terminal, known as polarity.

· Alternating Current is when electrons flow first in one direction, then reverse direction and flow in the opposite direction.
· Resistance is the opposition to the flow of current through a substance.
· One Ohm is equal to the amount of resistance required to limit current flow to one Amp when one Volt is applied. “R” represents resistance in an electrical formula.
· Impedance is resistance created in a circuit when power is applied. It cannot be measured but is calculated mathematically.
· Ohm’s Law: Voltage = Current x Resistance (E = I x R)
· The unit of measurement for electrical power is the Watt. The Watt is a calculated value from the relationship between voltage and current. “P” represents watts in electrical formulas.
· Power formula: Watts = Current x Voltage (P = I x E)

ADMIN (MK2)

· Leave and Earnings Statement Info:

· Block 1 – Period covered

· Block 2 – SSN

· Block 4 – Active duty base date

· Block 9 – Account pay sent to

· Block 11-17 – Leave info (15 BalEom)

· Block 19 – Name

· Block 22 – Mailing Address

· Block 23/24 – Next month pay estimates

· Block 25 – Entitlements

· Block 26 – Allotments

· Block 27 – Deductions

· Remarks listed on back are Empl ID, TSP info, leave earned in FY.

· CG 2920 is used to report maintenance projects for cutters and is found in Forms Plus (CSMP)

· CSMP is used to request maintenance and repairs for afloat units that are beyond their capabilities to accomplish either because of money, manpower, or talent.

-     MLC develops guidelines for preparing CSMPs.

· MLC PAC requires CSMPs for cutters, barges, and boats over 30 ft in length.

·  MLC LANT requires all cutters 65 ft and larger.

· Work of an immediate nature is reported by Casualty Report not CSMP.

· OPNAV 4790-2K is the Navy’s CSMP and is in use by the CG.

· SSMP (shore station maintenance program) is the CG program for scheduling nonrecurring major maintenance, repair, improvement, and replacement projects beyond the capability or authority of a shore unit.

· SSMR form CG-4094 is used and is found in Forms Plus.

· Units should identify projects that will be needed in 2 to 3 years when routing a SSMR.

· Projects listed into the SSMP:

Projects beyond authority must be submitted to Civil Engineering Unit (CEU).

· Maintenance, repairs, replacement projects costing more than $2000 and are nonrecurring (same for ATON tower structures).

· Storm or casualty damage to structures, utilities, and equipment.

· Major replacement or overhaul of equipment

· Requests for solutions to problems where solution is unknown.

· CASREP: Facilities or shore equipment failures that impair the operation or capability of a unit should be reported on a CASREP.

· Messages/letters are used for failures that require immediate action to protect life, safety, or the CG’s investments.

· HAZCOM (Hazard Communication for Workplace Materials) Program requires us to maintaine and inventory listing the hazardous materials we use and their safety precautions.

· Hazardous material is any substance that poses a physical or health hazard. All hazmat must have an MSDS on file according to OSHA.

· The Pollution Prevention Coordinator will perform shop/department level physical inventory, update the Master Hazardous Materials Inventory, establish new procurement logs each FY, and ensure all MSDS are on file and are accessible annually.

· Engineering Publication Revisions

· 3 types of revisions: reissue, page replacement, pen change.

· Reissue: used whenever cumulative changes result in replacement of 50% or more of the original text, or for replacement of signature page.

· Page Replacement: used when changes aren’t extensive.

· Pen Change: used on a published directive for minor changes.

· A directive may be cancelled by another directive issued by the same originator or higher authority.

· Refer to the Paperwork Management Manual M5212.12 for info on disposition of cancelled directives.

· Training reference is M3502.4, Cutter Training and Qualification Manual.

· Lesson Plans: written document describing how a training lesson will be presented.

· Three major sections of a lesson are:

· Opening actions – get lesson up and running

· Instructional actions – provide info to accomplish lesson objectives

· Closing actions – finalize on lesson and prepare for the next

· Lesson plans should include:

· Lesson objectives

· Main teaching points

· References

· Training aids

· Methods of instruction

· Time guidelines

· Training aids: materials and equipment required to complete a lesson.

· Formatting a floppy disk takes approximately 3 minutes.

· CM PLUS (Configuration Management Plus): program based on supply and maintenance applications that support updating and maintaining configuration data, associated references, and replacement materials.

· 5 types of inventories:
· area/bulkhead to bulkhead

· locator/specific commodity

· special materiel

· spot

· velocity

· A area/bulkhead to bulkhead inventory requires a physical count of all material within the cutter or a specific storeroom or storage area.

· A specific commodity inventory requires the physical count of all items comprising a generic segment of materiel.

· Special materiel inventory requires the physical count of all items which because of their characteristics, cost, mission essentiality, criticalness, or other reasons, are designated for separate identification and inventory control. (ex. Hazardous, classified, personal property in possession of a department head)

· A spot inventory is an unscheduled physical inventory taken to verify the existence of a specific item.

· A velocity inventory is based on the premise that inaccuracies of stock record balances for any given items increase proportionately with issue frequency.

· DD 1149: prepared for procurement of materiel which is excluded from MILSTRIP or other procurement documents not specified. 

· DD 1348: used to procure items from a Servmart.

· Small Purchases: The Federal Acquisition Regulation considers this to be an acquisition of supplies, nonpersonal services, or construction in the amount of $25,000 or less between gov. agencies and the private sector.

· Form F 4200.1.1CG is the form used for a procurement request.

· The references required for putting together a watch list are:

· Unit Instructions

· EO’s Standing Orders

· Personnel with the following collateral duties are exempt from standing watch:

· FOWK

· Day workers (light duty, extras)

AUXILIARY (MK2)
DEFROSTING A REFRIGERATION SYSTEM

· Evaporator coils should be defrosted when frost buildup is 3/16 in.

· Coils must be defrosted when frost buildup is ¼ in.

· Never allow buildup to exceed ¼ in.

· Excessive frost will insulate evaporator coils and cause suction pressure to drop due to improper heat transfer. This causes the compressor to short cycle.

· 5 methods of defrosting an evap coil:

· Naturally defrosting

· Hot gas defrosting

· Electric defrosting

· Automatic electric defrosting

· Hot sea water

· Hot gas defrosting: hot compressor discharge refrigerant vapor is directed into the evaporator coil. The line is located between the compressor discharge line and the evaporator suction line.

· The first step in HG defrosting is closing the liquid cutout valve at the outlet of the thermal expansion valve with the system running.

· When HG defrosting you must throttle the condenser refrigerant valve to maintain about 135 psi for R-12 on the compressor discharge gauge.

· When the evap coil is completely defrosted the hand expansion valve will be warm to the touch.

· When returning the system to normal operation you must slowly open the suction return valve on the freezer compartment evap coil to prevent any liquid refrigerant trapped in the coil from entering the suction line.

· When returning the system to normal open the hot gas valve at the coil suction line to the compressor long enough to remove any refrigerant in the hot gas line.

CONDENSERS (AIR/WATER COOLED)

· Air cooled condensers must be cleaned monthly.

· Most common methods of cleaning air-cooled condensers are:

· Low pressure air or a vacuum for loose dirt/dust.

· Nylon or fiber stiff bristle brush for exterior surfaces.

· Liquid spray-on cleaners and water to remove heavy dirt deposits.

· When leak testing an air-cooled condenser ensure the system is secured and refrigerant pressures are equalized.

· After 12 hours secured, insert the exploring tube of a leak detector into the air pocket in the top of the water head.

· Clean water-cooled condensers using the steam cleaning method (NSTM 254).

· Water-cooled condensers should be cleaned quarterly.

· Use an air or water lance (nylon or fiber bristle) to remove heavy deposits on water-cooled condensers.

· DO NOT clean to metal to a bright finish on water-cooled condensers. This removes the thin green oxide corrosion inhibiting coating.

· Retube the condenser if over 10% of the total tubes or 10% of a pass need to be plugged or replaced due to corrosion.

REFRIGERATION SYSTEM OPERATION

· If the compressor oil level is low but within limits no oil should be added until the reduced oil can be accounted for.

· Before starting system power should be supplied to:

· Box fans

· Motor controller

· Lights

· Secure power to the compressor crankcase heater before start up.

· Jog the compressor several times and run for 1 to 2 seconds when starting the compressor to remove refrigerant from the oil.

· If refrigerant exists in compressor oil, a rapid reduction in crankcase press. will cause the oil to violently foam as the refrigerant flashes off.

· Start the compressor in the Automatic mode.

· Slowly open the suction valve and main liquid line shutoff valve to prevent liquid refrigerant from entering the compressor.

· Pipe sweating or frost accumulation on the suction pipe indicates liquid refrigerant returning to the compressor.

· When securing the system:

· Close the receiver liquid outlet valve and allow the compressor to run manually until a pressure of 1 – 2 psig exists in the system (system pump down).

· Close the compressor shutoff valves if the system is to be secured for more than 4 hours.

· Energize crankcase heater.

BOILERS

· Three hazards exist with boilers:

· Mechanical

· Electrical

· Temperature
· Tag out boilers IAW COMDTINST 9077.1B (Tag out procedures)

· Under no circumstances should doors, covers, or safety interlock switches be removed or tampered with (electrical hazard).

· Personnel must remain clear of safety relief valve discharge while the boiler is operating.

· All piping containing steam or water at saturated steam temps should be insulated.

· The photoelectric and photoconductive safety controls are designed to shut down the burner and prevent fuel from flooding the furnace if ignition failure or flame failure occurs.

· Clean the lens on a photoconductive/electric eye with a lint-free rag.
· A distorted and/or dirty blower will cause the blower to run out of balance.

· When inspecting a boiler fuel pump pressure regulator insert a 1/8 inch allen wrench and back off adjusting screw until the valve spring guide hits the minimum pressure stop. 

· Low delivery and/or piston chatter may result from excessive wear to pressure regulator piston guide or assembly.

· Fuel pump pressure should be as follows:

· Waywolff = 100psi
· Johnston = 210 psi
· Fuel pump inlet pressures should not exceed 3 psig in order to comply with the National Fire Protection Assoc. Bulletin 31.

· Increased f/o pressure will cause unseating of the fuel pump shaft seal and fuel leakage.

· Effects of wrong sized fuel nozzles:

· Smoky fire, even when excess air is indicated by flame analysis

· Excessive rumbling or pulsating fire

· Rapid carbon formation in the combustion chamber and tubes

· Erratic or unstable ignition

· Use a screwdriver to remove the brass screw pin located in the nozzle tip to remove the distributor tip.

· Use a toothpick to remove foreign dirt/material form the nozzle slots (do not use a pin or sharp instrument).

· Clean the inside of the nozzle with a toothpick or pencil eraser.
· Wash all nozzle parts in mineral spirits or #2 diesel and blow dry.
· If ignition electrodes are deteriorated to a point where they can’t be adjusted they must be replaced.
· If the electrode tips are burnt but still long enough to be used the must be reground back to original specs as per the manufacturers tech pub.
· If you over-tighten the lock screw while replacing electrodes you will crack the porcelain insulator.
· For proper firing measure:
· Distance the electrodes protrude past the nozzle tip
· Gap between electrode tips
· Distance from nozzle tip to the electrode tips
· Soot build-up on a diffuser cone may indicate a misfiring nozzle.
· If the diffuser cone is warped or melted it must be replaced.

· When cleaning the fireside do not use wire brush to remove soot form any insulation found in the fireside. Light brushing with a natural fiber brush will remove this soot.
· When cleaning the water side of a boiler remove scale by washing with a high pressure (50-60 psi) water hose.
· Use an industrial type vacuum to remove loose soot from the fireside and brush the tubes out with the proper size tube brush.
· Inspect handhole covers weekly for leaks.
· A boiler flame should have a smooth steady sound without pulsations or rumbling and flame tips should be light orange in color when damper setting is correct.
· If boiler flame tips are red this is an indication of insufficient air delivery.
EVAPORATORS

· A unit should be acid cleaned (mueratic acid) if pressure differentials or the corresponding temp differences increase by 30%.

· Acid cleaning causes a slight but accessible loss of some metal and has a slight corrosion or wearing effect on gaskets.

· There are two authorized feedwater treatment chemicals:

· HAGEVAP PD-8

· AMEROYAL

· HAGEVAP is a dry powder mixture which prevents scale formation and diluted with fresh water only.

· AMEROYAL is a yellow liquid combination of active polymers with a highly effective antifoam agent.

· You can utilize the vacuum to draw the preventative compounds into the first effect or use forced pump injection into the evap feed line.

· Overtreatment results in sludging, a soft gelatinous deposit on the tubes. Undertreatment results in scale formation on the tubes.

· Sludging = reduce injection rate by 40-50%

Scaling = increase injection rate by 40-50%

· A hydrotest is conducted whenever an air leak is suspected or after reassembly.

· Never hydro test individual stages in flash type units or division wall and distillate tray damage may occur.

· When hydro testing an evap set the relief valve for 15 psig or 2 psig below the recommended relief valve setting whichever is lower.

· Cautiously monitor shell pressure gage while filling evaporator shell. Do not overpressurize evaporator shell, hydro test to 10 psig only. 

· Do not hydro test the evaporator using air.
· Hold pressure for at least 1 hour to ensure that any leakage under the shell insulation becomes evident.

· Evaporator components should be inspected biannually in conjunction with availability cycles (chemically clean prior to inspection).

· Inspect the steam feed heater when the shell vacuum cannot be maintained at 10 inches Hg. The tube bundle should be removed for cleaning the exterior tube surface and shell.

· Do not exceed 35 psi while steam/hydro testing a steam feed heater shell and tube bundle.

· Leslie recommends that no spring force be placed on the steam reducing valve diaphragm until inlet valve is fully opened with full pressure to the inlet side to prevent deformation of the diaphragm. 

Electrical 
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