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PROFESSIONAL EXPERIENCE

Over 20 years diverse experience in high temperature steam piping stress analysis and support design, process piping, HVAC systems, including plumbing, & fire protection, system control, co-generation with waste heat recovery energy saving analysis, noise and vibration controls, construction estimates, scheduling, Piping and HVAC specification, detail HVAC analysis energy saving report, inspection and consulting services to mechanical contractors, architect and engineers for heating plant, industrial buildings, hospitals, commercial buildings, institution , energy centers, service centers, governmental building  and high rise apartment . Proven record of success in piping stress analysis, pipe support design, HVAC engineering design, temperature & pressurization control from computer modeling and development to engineering feasibility analysis with code compliance. Experience in achieving the aims of HVAC energy saving system design and cost reduction evaluation from concept to completion.

Select recently successfully completed project:

1.1   Holston Army Ammunition Main Heating Plant , Kingsport , Tennessee

a)   Steam turbine ID Fans and FD Fans (Elliott Company)high pressure superheat steam ( 300 Psig  500 0 F ) and low pressure superheat steam ( 15 Psig  290 0 F ) thermal and deadweight piping stress analysis  and  support design, including trunnion support and frame system support  

       (Meet ASME B 31.1 piping and NEMA SM 23 Steam Turbines For Mechanical Drive Service allowable force and moment on turbine nozzle) 

b)    Develop and design temporary steam blowing cleaning of turbine supply steam piping sizing, layout  & support design

c)    Select  invert bucket superheat steam traps & Armstrong drain coolers

d)    Domestic water , process water piping sizing and layout for turbine oil coolers heat exchanger and drain coolers  

d)    Develop and design ID Fan Building ventilation minimum CFM air change , include summer and winter ventilation cooling and heating

1.2   Lausche Heating Plant-upgrade, Ohio University Athens, Ohio 

a) Existing and new additional supply and exhaust combination steam piping stress thermal and deadweight analysis, including three ID Fans and three FD Fans, three coal fired and one gas fired boilers, domestic hot water heat exchangers, steam separator, turbine/generator, boiler feed water steam turbine pumps  & deaerators piping, computer modeling including equipment thermal movement calculation, steam pressure reducing station, ball joints and Safety relief venting line piping 

      (Meet ASME B 31.1 piping, equipment standard allowable loading, and NEMA allowable force and moment on turbine nozzle) 

b) Developed and design new 8 in underground domestic water ductile iron piping, including H 20 design calculation and meet local and Ohio state regulation required. Select 8 in compound water meter, backflow preventers and electrical water heater for emergency shower and eyewash.

c) Developed and select two Fisher piston type actuator, double acting, quick respond isolation steam pressure reducing control valve station with maximum and minimum steam flow rate control for boiler trips and firing shock emergency shutdown in winter time, including pressure transmitter, flow transmitter and orifice plate. 

d) Developed and design steam blowing cleaning of turbine supply steam piping sizing & support design. 

e) Electrical and control room ventilation design.

1.3  Iowa Army Ammunition Main Heating Plant, Burlington, Iowa

a)  Office building and Control room 

Performed heat gain & heat loss computer calculation and humidity control. Select constant volume electrical DX cooling, two stage electrical heating and economizer free cooling rooftop unit with Trane VariTrac Changer-over bypass VAV system including duct zone damper control to achieve energy saving.

b)  Provide standby diesel generator room high volume air change ventilation and meet summer /winter minimum required.

c)  Provide minimum ventilation CFM required for ID fan room , turbine building control room and Backhouse Building.   

d)  Select two boiler house Hartzell combustion air make up units with 33500 CFM each, provide desuperheater station to reduce the temperature from 455 F down to 15 psig saturated steam temperature supply to non-freezing steam heating coils.

e)  Perform boiler feedwater, economizer, heat exchanger thermal and deadweight piping stress analysis (design temperature 260 F 250 psig pressure ) and support design computer modeling including economizer and heat exchanger thermal movement calculation, 

1.4  Hanscom Air Force Base, Bedford, Massachusetts

(Prepare, evaluation study, analyze and recommendation upgrade existing Chilled water plant report)

         The objective of this study was to investigate all elements of the existing chilled water plant building 1201 and remote building with chilled water supply from the plant. An energy saving improvement evaluation has been performed comparing operation of the existing chilled water plant at the central boiler and chilled water plant. The analysis included:

 
 

. 

a) Existing HVAC equipment-operating and recommendation operating improvements before and after construction completed 

b) Review of existing mechanical system conditions

c) Review existing HVAC units cooling and ventilation capacity

d) Review existing central boiler and chilled water plant capacity operation and improvement recommendation

e) Recommendation construction programs - mechanical and control system 

f) Proposal Budget construction Cost

A   Piping Stress analysis and support Design

Familiar CAESAR II.5.10 and NUPIPE thermal, static & dynamic loads – OBE, OBEI, OBEA, SSE, SSEI, SSEA, SRV and LOCA piping stress analysis 

Complete piping stress analysis within acceptable limits in accordance with the requirements of ASME Boiler and pressure Vessel Code Section III class 1, class 2 & 3 /ANSI B31.1, B31.3 power piping code and petrochemical piping code, equipment nozzle loadings, National Electrical Manufacturers Association (NEMA) SM 23 Steam Turbines For Mechanical Drive Service and reaction on the pipe restraints and supports.

Using ANVIL (ITT Grinnell) Industrial piping catalogue for standard support design- such as rod hanger, variable/constant spring hanger, vertical/horizontal restraint and snubber etc. 

Prepare restraint load/pipe support summary, equipment loadings, valve acceleration, system restraint, maximum stress level, stress/ displacements and penetration loadings.  

Establish pipe support location and coordinate with support structure to reduce pipe stress level and force/moment on the nozzle of pump, heat exchanger /pressure vessel and pipe support load/restraint loadings.

A.1 Typical Project 

A.1.1 BP Oil Refinery Plant, Whiting, Indiana  (ASME B31.3 Petrochemical Piping)

     Tower Piping –Pump suction and discharge piping high temperature, medium     pressure piping thermal and deadweight stress analysis

     Furnace No 4  boiler feed water and high  temperature /high pressure steam line piping thermal and deadweight stress analysis 

     No 4 Ultraformer High Temperature Relief Valve Header piping thermal and deadweight Stress Analysis

      A.1.2   Purdue University, West Lafayette, Indiana  (ASME B31.1 Power piping)

     Underground Tunnel High Temperature Steam line / Safety Relieve Line thermal and deadweight Stress Analysis

      A.1.3   Lansing Board of Water & Light 20 inches 2.2 miles steam Line to GM Plant # 6

            Steam piping thermal and deadweight stress analysis, including support design. (ASME B31.1 Power Piping) 

       A.1.4   Shoreham Nuclear Unit, Long Island, New York (ASME Section III Division I Class 1, Class 2 & 3)

            Standby Liquid control Piping Class 1 Thermal, Static, Dynamic and Fatigue            stress analysis

            Residual Heat Removal (RHR) piping   Class 1 Thermal, Static, Dynamic and  

            Fatigue stress Analysis

            Reactor Vent piping   Class 1 Thermal, Static, Dynamic and Fatigue stress            analysis

           SRV Line piping transient loading class 2 piping stress analysis

 A.1.5  River Bend Nuclear Unit, Louisiana (ASME Section III Division I)

            Main Steam Line Condensate Drain Class 1 thermal, static, dynamic and fatigue piping stress analysis 

B. Heating, Ventilation & Air Conditioning Systems:

. Familiar Trace 700 and Carrier E-20 building loads and thermal zoning analysis. 

. Familiar ASHRAE Design Guideline, International Mechanical Code, BOCA Mechanical 

  Code, SMACNA, Indiana Administrative Code, CRC Handbook of Laboratory Safety 

  and Michigan Guide Lines for Construction and Equipment of Hospital  and Medical Facilities.

. Establish system and equipment simulation and optimization.

. Prepare energy audit reports and HVAC system improving study analysis.

. Work on project related to select, Tjernlund /Wing draft inducers  and heating boilers.

. Design and select steam pressure reducing stations, steam/hot water converter and steam flow control system.

. Design energy center for hospital.

. Design vapor removal systems and control for kitchen cooking equipment.

. Design SEMCO heat wheel sensible and latent heat recovery, heat pipe sensible heat   recovery and select heat recovery unit.

. Design Atlas polar co-generation package with engine waste heat recovery.

. Design and select mechanical room equipment, pump sizing and piping layout.

. Size steam & hot water heating boilers and cooling towers with auto feed and bleed feed systems. 

. Select motorized dampers, relief dampers and air monitor controller stations.

. Developed and design DDC electronic and pneumatic control energy management systems

. Schedule HVAC units, supply and return/exhaust fans, VFD hot water heating and chilled    

  pump, VFD chiller and VFD cooling tower, humidifiers, VAV boxes,  mechanical   equipment, starters,  electrical and control systems. 

. Familiar control noise of HVAC systems and steam pressure reducing station. 

. Design HCFC emergency and general chiller room ventilation.

. Develop water and glycol, water and steam piping , heat pump schematic for heating, cooling and select heat exchangers. 

. Familiar with construction schedule and cost estimation.

. Prepare sequence of controls – AHU and HRU system control schematic, VFD chilled water/hot water heating primary loop, secondary loop and tertiary system control schematic and specifications.

. Familiar HVAC equipment life-cycle analysis.

. Familiar HVAC clean room design and equipment selection, compliance from class 1000 to 100K. 

. Familiar pre-filter, final filter and hydrocarbon filter selection.

. Familiar reverse return hot water heating/chilled water cooling piping layout

. Familiar with steam & electrical heat tracing piping sizing and control solution.

  Familiar with utility tunnel/confined space minimum general/local ventilation sizing.

. Familiar with HVAC master control panel I/O list control room and swimming pool  

  pressurization analysis. 

C. Plumbing, Fire Protections and processing piping:

. Familiar International Plumbing Code, BOCA Plumbing Code and ASPE Data Book 

. Prepare site plan layout, manhole location for sewer drainage

. Determine sizes, locations, and depths of all adjacent available sewer, water and gas mains.

. Check on the need for a fire standpipe/ hose & sprinkler system to meet NFPA, local and 

  building codes.

. Perform and design the plumbing fixtures and size the sanitary drainage, water and gas services.

. Determine the requirements of grease interceptors, oil and gasoline interceptors, domestic water booster pumps, gravity & pneumatic tanks, gas shutoff  valves, elevator pits and floor drains. 

. Locate roof drains, leaders, and main stacks, fire hose cabinets, fire standpipe & sprinkler risers, monitor flow switches, backflow preventers and Siamese pump connections.

. Familiar with Sanitary/storm drain submersible sump pump sizing and control.  

. Complete layout for domestic cold water, hot water and hot water recirculation piping.

. Familiar with rational method to calculate storm drain runoff rate, flow rate estimation  

  and routing.

. Complete fire protection hydraulic calculation based on zone analysis.

. Familiar with fire pump & jockey pump sizing for high-rise building.

. Familiar with vacuum pump system  and compressed air system design.

Select Major Project:

Kimball High School and Dandero Middle School, Royal Oak, Michigan-Renovation project: 

Performed heat gain & heat loss computer calculation and humidity control. Introduced Des-Champs/Venmar rooftop and indoor HRU unit - outside air intake /indoor exhaust air heat recovery unit and swimming pool de-humidifier heat recovery unit/with VFD exhaust fan. The fresh air will be ducted to Airedale fan coil ceiling cassettes, four pipe hot water and chilled water system for classroom, office, music room and band room area. Provide new Raypak hot water 82 % efficiency heating boilers with Tjernlund inducers and combustion air intake fan and York VFD chiller /Baltimore VFD cooling tower summer and winter water cooled system w/ plate type heat exchanger free cooling. Select primary /secondary/tertiary VFD chilled water /VFD hot water heating pumps, HVAC package units with chilled water cooling/hot water heating coils, and finned tube radiators. Design reverse return hot water heating and chilled water piping layout. Revised and modified existing piping and ductwork layout and connect to new HVAC ductwork and new chilled water /hot water heating piping design. Removed existing Barber Colman pneumatic DDC control and provide new electronic direct digital controller, local control panel and sequence of operation for heat recovery units, HVAC units, exhaust fans, heating boilers, domestic hot water boilers, chiller and VFD pumps etc. The whole new system is tied together by Johnson Control Metasys system. 

ABB Power System-Austin Energy, Pedernales Plant Substation, Austin, Texas-Performed  

  heat gain & heat loss computer calculation and humidity control includes a number of   

  alternatives to reduce the HVAC equipment load. Provide package DX cooling/electric  

  heating HVAC units ASHRAE cycle III economizer-enthalpy and pressurization control. 

  Complete HVAC master control panel I/O list. Developed NFPA 2001 standard fire suppression “Total flood” system with clean agent FM-200. 

Reichhold Chemical Polyester Plant, Morris, Illinois- Introduced the best energy saving 

  cooling/heating & room pressurization control ventilation with package rooftop HVAC  

  unit, Strobic Tri-Stack exhaust fan and Tek- Air humidity, temperature controller in QC 

  Laboratory & control Building. Provide package heat recovery units and steam heating  

  piping in warehouse and Fumed Silica MCC Room. Design and select chilled water pumps and HCFC emergency / general ventilation in process chiller room.

Chillers/ Cooling Towers Replacement, Indiana University, Gary, Indiana-

 Provided new chillers, new chilled water pumps, new cooling towers, new condenser water 3 way temperature control valves, new isolation valves and new transfer pump system, incorporated with the existing system through the modification and extension of existing supply and return chilled water/condenser water header. Furnished and installed new instrumentation piping, pipe supports and new water make-up system as required for a fully operational system. Expand current chemical feed system /control to accommodate the increases in both condenser/chilled water flow rate.

Phase II Discovery Park, Purdue University, West Lafayette, Indiana-

Conduct storm drain system rational method runoff rates analysis. Design steam tunnel confined space ventilation and responsible for steam pressure reducing station selection & sound control improvement. Prepared site plan sanitary & storm drain underground utility piping design and layout. Select expansion joint for underground steam piping and class 1 explosion proof duplex sanitary sump pump for Child Development Family studies Building.

Potter Building AHU replacement, Purdue University, Calumet campus, Hammond, Indiana Provide new multi-zone chilled water cooling/steam heating HVAC unit with perforated inner liners sound insulation. Investigated and resized steam condensate return unit, chilled water pump and steam humidifier. Furnished and installed new DDC control system

. BP Oil Refinery, Whiting, Indiana -Gate 15  sanitary and storm drainage- Provided   duplex sanitary and simplex storm drain sump pump, connected to existing force main.  

Storm drainage study for reusing existing underground piping including detention to mitigate developed flows and loss of flood plain storage due to fill. Prepared a report to    support proposed detention facility and storm drain pump sizing.
BP Oil Refinery, Whiting, Indiana   PDC – 53 Building – Switchgear Control room:   

  Heat gain and heat loss computer calculation were performed for a number of conditions. Analysis was to evaluate the final design of the diversity of electric equipment heat load and make-up air CFM heat load. Provided new package HVAC units, Westvaco variable frequency control drive supply fan and make-up air stack for temperature & pressurization control. Review existing Rockwell SCADA control system. Established new SCADA master control panel to monitor pressurization, alarm, temperature humidity and gas detector. 

Michigan State University Power Plant SNCR-2003, East Lansing, Michigan-

Provided new NOxOUT system by Fuel Tech to improve emission control for existing steam boilers. Developed valves, piping and fitting material selection methods and procedures for optimum quality that included UREA water circulation system, NOxOUT a   dilute/mixed chem water system, plant Service (dilution water) water piping system, plant service compressed air system, instrumental air piping system, tank and circulation piping, utilities and metering modules, distribution module, metering module and temperature module. 

Clinton/Macomb Public Library, Macomb County, Michigan. Investigate and perform  

  detailed heat gain/heat loss calculation for a number of conditions. Provided hot water 

  heating boilers, chillers/air cooled condensers, standard package control HVAC units, 

  chilled water/ hot water heating pumps, domestic water storage tanks, storm drain sump 

  pump. Developed HVAC equipment and chillers sequence of control for energy saving. 

VA Medical Center, Battle Creek, Michigan (renovation)-Investigate and perform  

  detailed heat gain/heat loss calculation for existing historical building. Selected air-cooled  

  condenser water chiller, HVAC package units with chilled water cooling /hot water  

  heating coils, pre-filters/final filters, Steam/hot water converters, chilled water cooling  

  pumps, primary/secondary hot water heating pumps, steam pressure reducing station,  

  duplex steam condensate return units, finned tube radiators and hot water air terminal 

  units. Developed ductwork layout and installed sound attenuators/ lagging of sound 

  isolating heavy gage duct cover to achieve appropriate sound levels  in patient room, 

  meeting room, nursing station and office area. Design reverse return hot water heating  

  piping layout. Revised and modified existing plumbing layout and connect to new 

  plumbing fixtures. Furnished and installed sprinkler piping in accordance with NFPA 13  

  based on ordinary hazard group 1.  Provided direct digital controller, local control panel  

  and sequence of  operation for HVAC units, variable/constant terminal volume box, 

  exhaust fans, chiller and pumps etc .  

St. Peter Church Classroom Addition, Richmond, Michigan -Selected package rooftop 

 cooling and heating units for classroom and office. Located HVAC units, coordinated with  

 structural member and designed the air distribution system to improve the noise reduction.  

 Provided circular/elbow silencers to meet recommended NC criterion in classroom and 

 office area. Furnished and installed gas fired domestic hot water storage tank, domestic 

 cold water and hot water piping. Modified and added new sanitary drain piping and 

 plumbing fixture units.  

Citation Corporation Office and Lab build-out, Novi, Michigan- Performed heat gain & 

   heat loss calculation, reusing existing rooftop units and improved temperature control with 

Trane temperature average remote zone sensors. Provided air-cooled process fluid cooler,  

programmable PLC process cooling water and outdoor temperature controller, including seasonal sequence of control for hydraulic pump units process water cooling system. Selected Libert A/C units in Lan/Phone room and Scanning Electron Microscopes (SEM) Room. Furnished and installed process equipment, compressed air piping, domestic cold  & hot water piping and cabinet chiller water-cooling piping for SEM. Modified and added new sanitary drain piping and connect to new plumbing fixture units. 

Avon Cosmetic, Celaya, Mexico (750,000 square feet new building)- The project included:

Energy Center-Select process high pressure steam heating boilers & chillers, cooling towers,  

chilled water pumps, tower water pumps, air compressors &receivers, oil free air compressors & receivers, boiler feed & pumps, boiler chemical feed system, tower feed &  pumps, tower water chemical feed system and HCFC monitor control and ventilation System. Furnished and installed instrumentation, steam piping & steam condensate piping, pipe supports and water make-up system as required for a fully operational system.

Tank Farm –Provided raw alcohol tanks, denatured (sugar) alcohol tanks, waste alcohol tanks grain alcohol tanks, aluminum chlorohydrate tanks, mineral oil tanks and diesel oil tanks. Furnished and installed instrumentation, pumps, piping, pipe supports and deluge type foam fire protection system as required for a fully operational system.

Manufacturing and Packaging Building -  Designed Laboratory, Pressindustria Lipsticks &   Power Blending Piping system with vacuum pumps, Lotion& Cream and Lipstick Packaging Piping system with Vacuum pumps, Hydroalcoholics Packaging Piping System with Vacuum pumps, walk in coolers ventilation, Loose Powder & Press Powder clean room class 100K HVAC cooling, heating & steam humidifier units system, Office/Lab area  HVAC units, Loose Power & Press Powder dust collectors system w/sound attenuators, ventilation units for Hydroalcoholics Package area, Enamel Package area, Lipstick  Package area, Lotion & Cream area, Row Material Storage area and utility underground tunnel confined space ventilation. Responsible DI water piping, clean in place piping, steam piping, filter steam piping, chilled water piping, CW process piping, domestic hot water & hot water re-circulation piping, recycled water piping, detergent solution piping, sanitary drain & industrial waste drain piping, vacuum piping, compressor air piping and oil free  compressor piping, alcohol, mineral oil, and aluminum chlorohydrate piping layout.Furnished and installed system control, steam pressure reducing station and control valves as required for a fully operating system.

Employee Services Building (Two stories office with Cafeteria and kitchen) - Performed heat gain & heat loss calculation, selected rooftop AC units, ventilation units/kitchen  make up air units and provided  air distribution ductwork system to customer service, dinning room and kitchen area. Developed steam/hot water generator domestic hot water system for kitchen and employee locker/shower area. Provide grease interceptors, steam supply & steam condensate return piping through steam pressure reducing station to  kitchen equipment. 

 Spline Building - Select HVAC units electric cooling for computer room and office area. 

 Hill Auditorium Renovation/Restoration, University of Michigan, Ann Arbor, Michigan

Existing mechanical review summary -site visit : Obtaining information on the existing two variable speed drives HV Units (operating at very low speed fans because of noise problems), two exhaust fan system  at attic fan rooms, low pressure 10 psig steam & steam condensate  piping, steam radiators, duplex condensate units and ductwork layout. Meeting with facility      maintenance management to determine the specifics of the problem experience.     Recommended for improvements to the systems and proposed solutions – provided two new custom built central air handling units with sound attenuating ductwork/ duct silencers in the house. Added one center AHU unit at the front of the house/ one AHU unit at the backstage. Installed a computer room type AC unit in the organ blower room. 

Morris Theatre, South Bend, Indiana- Performed the heat gain & heat loss computer 

  Detail calculation includes a number of alternatives to reduce the HVAC equipment  

  load. Provided variable speed control, condensing unit AHU unit DX cooling, gas fired   

  heating with SEMCO heat wheel in theatre & lobby area. Furnished and installed AHU unit 

  DX cooling, gas fired heating in Ball room, backstage dressing room, stage area, Palais 

  Management area and Kitchen area. Design low velocity ductwork and select duct 

  attenuators to meet recommended NC 25 criterion in theatre & lobby area and Palais Royal 

  Ball room. Improved existing Retail Stores heat pump cooling  & heating  w/new rooftop air-

  cooled chiller & hot water heating make-up system. Complete primary/secondary loop 

  heating piping with fin-tube radiation, unit heaters, heating boilers and heating pumps.  

  Developed gas fired domestic hot water boilers, hot /cold water piping, sanitary drain piping  

  for kitchen & toilet room area. Provide grease interceptors, sanitary drain sump pump and 

  elevator pit sump pump as design required

 Leila Hospital, Battle Creek, Michigan (300,000 S. F. approx.): The project included:

Energy Center (new power house) -Select steam heating boilers with economizers, summer heating boiler, chillers, cooling towers, pumps, duplex submersible sump pumps, simplex submersible utility sump pump, duplex steam condensate return units, water softeners and dealkalizers, computer room AC units, HVAC units, Heating & ventilation units and HCFC emergency ventilation unit. Provided piping design, air distribution ductwork design and control system design,    

Building “C” (renovation 155,000 S.F.) and CCU/OB Addition (43,300 S.F.)–Investigated and performed heat gain and heat loss computer calculation analysis for a number of conditions. Analysis was to evaluate the final design of the diversity of hospital electric equipment heat load, make-up air CFM heat load, air cleanliness, temperature, humidify, exhaust & acoustic and Michigan Guide Lines for Construction and Equipment of Hospital and Medical Facilities minimum air change required. Modified the existing HVAC units with new chilled water-cooling & steam heating coils, pre-filters/final filters and added new HVAC units to serve surgery suite area and CCU/OB addition. Four pipe chilled water-cooling and hot water heating system support all of the fan coil units in seven stories patient tower. Upgraded existing steam pressure reducing station, provided new steam/hot water converter, double wall instantaneous domestic water heaters, hot water heating pumps, steam humidifiers, triplex domestic water booster pumps, combined standpipe and sprinkler system with fire pump, steam & steam condensate return piping and chilled water piping. Prepare and design  DDC  control system, primary & secondary loop reverse return hot water heating piping and constant volume air distribution single duct (excepted Oncology dual duct multi-zone unit) ductwork with terminal heating coils.    

Ambulatory Care Center (new building 104,200 S.F.) -Performed heat gain and heat loss  

computer calculation analysis. Provided constant volume HVAC units, constant volume air  

distribution ductwork (excepted administration area variable frequency speed control drive 

for supply fan /return fan) with terminal heating coils design. Furnished and installed 

secondary chilled water pumps, steam/hot water heat exchanger, steam pressure-reducing 

station, instantaneous domestic water heaters, triplex medical vacuum pumps, triplex  

medical air compressors and temperature control air compressor. The building is fully 

 sprinklers and 65 psig required at the top of the standpipe was waived by the local fire marshal  

Lansing Board of Water & Light Steam Service – ‘Pipeline Moores Park Station-GM   Plant # 6 Interconnect, Lansing, Michigan’  (2.2 miles 20 in steam line above ground &   Underground piping 400,000 lb/hr steam 600 F temperature, 275 psig pressure) - Perform analysis and design steam flow diagram, steam pressure reducing station 

  (Included pressure reducing station, steam desuperheaters, safety relieve valves, steam   

  desuperheater pumps, steam condensate return condensate desuperator water supply, 

  desuperheater by-pass station, maximum and minimum flow rate control, maintenance 

  needs, downtime, overall lifetime cost and operation), underground and above ground 

  steam piping layout.  Provided pipe stress analysis and support design, underground and 

  above ground steam trap station design, steam trap piping thermostatic detail design, 

  Barco joint & expansion joint selection, pressure reducing station acoustic control, and  

  system control design.  

