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	SOP: Energy Savings Study
	DATE


8/1/2012
	(   NEW 

SYMBOL 111 \f "Wingdings"   REVISED
___ Number
	PAGE 1 of 11

	TYPICAL CUSTOMERS

All sectors
	WORK TYPE

Data gathering & analysis
	WORK ACTIVITY (Description)
Gathering energy, load, temperature, oil analysis, vibration and other related data for Gears, Bearings, Hydraulic Applications

	DEVELOPMENT TEAM
	POSITION / TITLE
	REVIEWED BY/DATE
	POSITION / TITLE

	
	
	Bill Fuller  5/9/2013
	FES Advisor, West US

	Matthew Dinslage
	Lube Engineer
	Tom Schiff 3/25/2015
	FES Manager, Americas

	
	
	
	

	PLEASE UTLIZE ATTCHED GENERAL JSA AS GUIDANCE AND, IF YOU HAVE DONE A SITE SPECIFIC JSA. 

PLEASE ASSESS YOUR OWN CONDITIONS OR SPECIFIC SAFETY REQUIRMENTS AND BE SAFE.  

DO NOT MAKE ELECTRICAL CONNECTIONS - HAVE AN ON-SITE ELECTRICIAN CONNECT THE POWER ANALYZER.        http://intratta.na.xom.com/emdn/sbps/docs/safety/jsa/JSA_Conducting_an_energy_efficiency_study.xls    

	EQUIPMENT INDEPENDENT OF JSA                                                                                DESIRED DOCUMENTATION                                                                      

	(    LOAD SENSOR AND DATA COLLECTOR (BINSFELD ENGINEERING TT10K)
(    STRAIN GAGE KIT (BINSFELD STRAIN GAGE APPLICATION KIT)
(    STRAIN GAGES (STRAIN GAGES ARE DEPENDANT ON SHAFT DIAMETER)
(    DAQ SYSTEM / DAQ (Dewetron Unit and Kit, KRAL Fuel Meters)
(    CLIPBOARD, NOTEBOOK OR TABLET PC
(    IR TEMP. GUN & BLACK TEMP. LOCATION STICKERS

(    FLASHLIGHT                                          
(    SAMPLE THIEF, BOTTLES & LABELS                                                           
(    TOOLS: (WRENCH, SCREWDRIVER, SCRAPER, RAGS)
(    CAMERA (>3 MP)
(    THERMAL IMAGING CAMERA (WITH PIP)
	(    DAY OF - ENGINEERING SERVICE NOTICE (ESN) 
        AS LEAVE BEHIND

(    FINAL - ENGINEERING SERVICE REPORT (ESR) 
        WITH TOTAL COST of OWNERSHIP SAVINGS

(    FINAL - PROOF of PERFORMANCE
OTHER (SPECIFY)    

(    ENERGY EFFICIENCY PROJECT PLAN 
(    EQUIPMENT SCHEMATICS, OEM EQUIPMENT SPECIFICS
(    TCO - ENERGY SAVINGS 

	TIME ESTIMATED TO COMPLETE THIS TASK                                             NUMBER OF PEOPLE TO PERFORM THIS TASK

	SELF TRAINING: 3-5 days reviewing equipment manuals

PREP:  10 - 25 hours of work spread over 1-3 months with customer
TEST:  2 - 5 DAYS (TYPICALLY - DEPENDANT UPON EQUIPMENT AVAILABILITY TO CHANGE OILS BETWEEN TEST RUNS)
POST WORK:  5 - 20 hours (analysis, report, presentation, etc.)
	2 - 9+ (DEPENDANT UPON SCOPE AND COMPLEXITY OF STUDY)
MANPOWER REQUIREMENTS (SEE PROJECT PLAN FOR DETAILS):

(1)     ELECTRICIAN (ELECTRICAL CONNECTIONS TO MOTOR POWER SUPPLY)

(2-4)  GENERAL LABOR (OIL CHANGES, CLEANING, SET-UP, STAGING)

(1-2)  MECHANIC/MILL WRIGHT (COUPLING GUARD REMOVAL)

(1-2)  OIL DISTRIBUTOR REPS (OIL STAGING, HELP IN OIL CHANGES)

	FREQUENCY TO PERFORM THIS TASK                                                       SKLLS REQUIREED TO PERFORM THIS TASK                                                                      

	DEPENDANT UPON CUSTOMER NEED AND EQUIPMENT AVAILABILITY.  TYPICALLY PERFORMED WHEN CUSTOMER DEMANDS ONSITE PROOF OF ENERGY SAVINGS.
Gear drives – over 500 with multiple reductions

Hydraulic Pumps – over 250 Hp 
Process Pumps/Other bearing app's – over 500 Hp
Engines – over 500 Hp
Equipment operations that run consistent enough to produce meaningful data.  Equipment that’s production schedule is not prohibitive to conduct the testing (i.e. poor accessibility, difficult shutdown conditions or having long periods before shutdown)
	(    MECHANICAL / ELECTICAL / DATA ANALYSIS APPTITUDE

(    OPERATE POWER ANALYZER
(    OPERATE LOAD SENSOR and DATA ACQUISITION DEVICE / 
        APPLY STRAIN GAGES
(    PROJECT MANAGEMENT
(    HOW TO PROPERLY CHANGE OIL IN A HYDRAULIC SYSTEM, 
        GEARBOX, BEARING OR OTHERS APPLICATIONS 



	JOB COMPETANCIES REQUIRED TO PERFORM THIS TASK                    TRAINING REQUIRED TO PERFORM THIS TASK

	PRODUCT SELECTION - ENERGY EFFICIENT OILS/TECHNOLOGY
OFFER EXECUTION - BASIC OFFER EXECTUION - ENERGY SAVINGS STUDY
APPLICATIONS - HYDRAULICS, GEARBOXES, BEARINGS
CONTAMINATION CONTROL STRATEGIES


	(    POWER ANALYZER (DEWETRON – USER MANUAL/TRAINING)
(    LOAD SENSORS (BINSFELD ENGINEERING TT10K MANUAL/VIDEOS)
(    STRAIN GAGES (HOW TO APPLY STRAIN GAGES VIDEO)
(    EXCEL - DATA MANAGEMENT
(    lms - HYDRAULICS, BUSINESS & TECHNICAL eLEARN 

(    lms - PLASTICS, BUSINESS & TECHNICAL eLEARN 

(    HYDRAULIC SYSTEM INSPECTION OUTLINE.PPT (ATTACHED)

(    lms - SELLING SYSNTHETICS, BUSINESS & TECHNICAL eLEARN
(    lms - GEARS, BEARINGS, BUSINESS & TECHNICAL eLEARN 

(    lms - ENERGY SAVINGS, BUSINESS & TECHNICAL eLEARN (tbd) 


PURPOSE - This SOP details the procedures to follow when conducting an Energy Savings Study, with the desired reporting that provides the value back to the customer that supports our standard Marketing Offer. The goal of this offer is not to conduct mass studies rather to select strategic customers that we can gain large upgrades (Mobil SHC/Mobil Delvac 1 greater than 250 Bbl or Mobil DTE 10 Excel over 500 Bbl), meets PES customer business goals (energy efficiency, emission reduction, etc.), and can develop proof of performance (customer seen as industry leader) that can be leveraged in the market. The testing will have the appropriate accuracy and precision to represent our brand and achieve a competitive advantage.
	LOCATION
	JOB STEPS

	Customer
Example ppt.
	· Follow the Marketing Offer internal guidelines for target customers and approach.

· Utilize a customer pipeline approach to determine which customers have the best applications, upgrade potential, aligned goals, and strategic ability to use as a PoP to gain additional customer upgrades. Typically the FES Manager and the Chief Engineers would review this pipeline (with appropriate commercial sales person’s consultation as needed) on a regular basis). The link here provides an example of this type of pipeline review:

Example Pipeline
· Discuss customer opportunity and develop explicit need from customer to lower energy consumption or improve energy efficiency.  Discussion should include topic of sustainability and how improving energy efficiency improves the customer's profitability and position within their market.  

· Key take-away: Customer's explicit need to improve energy efficiency. 

	Customer
Example ppt.
	· Conduct an on-site presentation or discussion on how Mobil SHC or Mobil DTE 10 Excel can improve efficiency.

· Conduct an on-site presentation on Mobil's methodology of conducting an Energy Savings Study.
· Discuss and gain commitment on Energy Savings Study Costs and manpower (include distributor if needed):

Cost Item:                                   Responsible Party:

Data gathering equipment

Oil analysis

Oil (A-B-A-B)

Vibration data

Waste oil collection

Oil change labor

Empty totes/drums/pails

Rags/disposal/wipe alls

Equipment prep and cleaning

Staging materials

Filter changes/Filters

Oil pumping equipment/labor               2 customer laborers/mechanics
Electricians to make connections        1 customer electrician

	Customer
	· Pre-select equipment to be part of the Energy Efficiency Study (ensure in good operating condition and representative of equipment type)
· Key take-away: Pre-select equipment that will demonstrate the technology and allow for the greatest efficiency improvement.

Typical Applications for Energy Savings Study: 

Gear drives – over 500 with multiple reductions

Hydraulic Pumps – over 250 Hp 
Process Pumps – over 500 Hp
Diesel/Natural Gas Engines – over 500 Hp
Equipment operations that run consistent enough to produce meaningful data.  Equipment that’s production schedule is not prohibitive to conduct the testing (eg poor accessibility, difficult shutdown conditions or having long periods before shutdown).  Equipment that has multiple applications of a similar type and size within a facility for a larger impact.

	DO NOT CONTINUE WITHOUT EXPLICIT NEED FROM CUSTOMER TO IMPROVE EFFICIENCY AND A COMMITMENT TO SELECT EQUIPMENT THAT MEETS THE ABOVE MENTIONED CRITERIA.

	Customer 
	Gather data (basis to ESR - this data will help when reviewing the final power/torque data to look for relationships/influences of these factors in order to arrive at meaningful power consumption results/meanings):
Gearboxes:  Nameplate data, OEM documentation, Bearing numbers, Oil analysis history, Repair history, Vibration data, Gear design data, Number of reductions and tooth counts, Motor or driver data, Motor nameplate data, Maintenance records, Load data, Load cycle, Cooling system info (if applicable)
Hydraulic Systems:  Nameplate data, OEM documentation, Oil analysis history, Repair history, Vibration data, Motor or driver data, Motor nameplate data, Maintenance records, Hydraulic cycle design, Cooling system info (if applicable - need to hold constant)

Process Pumps or Bearing Applications:  Nameplate data, OEM documentation, Oil analysis history, Repair history, Vibration data, Motor or driver data, Motor nameplate data, Maintenance records, Pump curve, Process flow data (pressures, flow rates, temperatures), Bearing data
· Key take away:  Select and validate equipment to conduct Energy Savings Study on.
Engines

· Refer to supplemental Guide

EE Supplemental Guide for Engines
EE Supplemental Guide for Haul Truck Final Drive (appendix 6 in link)


	Off-site
	· Validate the equipment chosen by the customer will:

1)  Run consistent enough to produce meaningful data.  

2)  Equipment's production schedule is not prohibitive to conduct the testing (eg poor accessibility, difficult shutdown conditions or having long periods before shutdown)

3)  Be able to produce significant and measurable energy savings 

Work with FES Advisor to validate opportunities.

	DO NOT CONTINUE WITHOUT VALIDATING THE PRE-SELECTED EQUIPMENT ON WHICH THE ENERGY SAVINGS STUDY WILL BE CONDUCTED.  REVIEW THE INTERNAL MARKETING OFFER GUIDELINES.  GAIN SALES MANAGER APPROVAL WITH FES ADVISOR ENDORSEMENT.

	DO NOT CONTINUE WITHOUT VALIDATING PROJECT COSTS/MANPOWER RESPONSIBILITIES WITH CUSTOMER.

	Off-site
	· Develop Energy Savings Study protocol (see standard protocol template attached below).  Typically, you will use the A-B-A-B methodology.
Notes:  
Expectation is the EM Field Engineer/Lubrication Engineer will instruct the customer on how to set up the data collection but will leave responsibility of final connections and electrical data collection to the responsibility of the customer.  The EM Field Engineer/Lubrication Engineer should observe the electrical data collection on the meter to ensure representative data is collected.  Expectation is EM Field Engineer/Lubrication Engineer will gather the collected data and perform the evaluation and produce the value documentation. In addition, the test should follow the intent of ASTM D7721- Standard Practice for Determining the Effect of Fluid Selection on Hydraulic Systems or Component Efficiency

	Off-site
	· Develop Energy Savings Study project plan (see standard project plan - Microsoft Project or excel).  Use input from Step 2 (cost/man power customer agreement) 
Notes: 
The steps below reflect using gearbox output shaft torque, temperature, etc. versus power consumed. Other techniques can be used to understand the influence of relevant variables such as comparing input gearbox torque to gearbox output shaft torque, temperature, etc. (if difficult to obtain direct electrical power readings). It is critical to understand all of the potential system variables and analyze the variables to create a test plan to account for them.

	Customer
	· Review project plan with customer and work through man- power details and timing.  Review site safety specifics and safety plan.
Key take-away:  Final customer approval and agreement on project details.

	The following details make up the Project Plan.



	Off-site (7-28 days prior)
	· Gather all equipment as noted in the "Equipment" section.  

	Off-site (7-28 days prior)
	· Order oil or work with customer to order the required amount of oil (enough to flush the system 2-3 times or as required).  Work with distributor and customer on appropriate package size and handling requirements.  Decide on an oil staging area.   Review Dewetron DAQ set up and DAQ card requirements.

	Customer (2-4 days prior)
	· Site prep:  Safety review, clean gearbox, hydraulic unit, bearing/motor/pump area, Remove all non-essential items (drums, pails, equipment, tools, etc.), clean floor and area, set up 1 table for data logging equipment and power supply)

	Customer (2-4 days prior)
	· Designate an oil and equipment staging area (for oil changes).  Stage new and used oil containers, pumping equipment, filters, rags, spill clean up materials), hoses

	Customer (1 day prior)
	· Review safety, 3P Checklist, JSA and SPSA and other site specific safety protocols.  Review safety around electrical panels.

	Customer (1 day prior)
	· Set up all data logging equipment.  Set up Load Sensor data logger (Binsfeld Engineering TT10K), receiver, multiplexer, computer, power analyzer and leads.  Arrange equipment as noted in "Set up schematic".  

	Customer (1 day prior)
	· LOTO equipment.  Set up and prep.

	Customer (1day prior)
	· Interconnect the 3-phase power analyzer PT's and CT's to the electrical service feed output from the MCC to the motor.  The leads will need to be fed through the electrical enclosure panel and out to the power analyzer.  Approx. 2" round or square access will be needed.  Set up Dewetron DAQ system on a table within 5' of electrical panel.  If you can not locate an area within 5', you will need longer PT and CT leads.  Review power quality and characterize any line sag, reactive and harmonic components.  

	Customer (1 day prior) - step for load dependant applications (non-hydraulic)
	· Install telemetric strain gage, battery pack and transmitter to output shaft.  Requires about 3" of available shaft space.  Transmitter and battery pack can be mounted to shaft or coupling.  Receiver can be placed on floor or surface within 2 meters of transmitter.  Route cable from receiver to integrator at data logging table.  Test transmitter and strain gage.  Review torque signal for any torsional resonance or inertial cusps/loading.

	Customer (1 day prior)
	· Set up ambient temperature probe near gearbox and route leads to recorder at data logging table.  Set up equipment oil temperature probe and route leads to recorder at data logging table.  

	Customer (1 day prior)
	· Synchronize power, torque and temperature measurements (Dewetron unit does this automatically if referenced from common point – e.g. single tachometer pick up).

	Customer (1 day prior)
	· Change oil if current oil is dirty, degraded, not representative (in any way) of new or like new oil that will be used in sequence A (A1 and A2) of the study.

	Dependant upon many factors, you may or may not choose to re-use the oil when switching between A1 and A2 or B1 and B2.  It will be the responsibility of the ExxonMobil Lube Engineer to ensure and report that the oil in each of the 4 study sequences is less than 1% commingled with another product.  

	Customer (day 1 - A1)
A1 = Current Oil

B1 = Test Oil 

A2 = Current Oil (new or re-use A1 oil)

B2 = Test Oil (new or re-use B2 oil)


	· Operate equipment until steady state condition exists.
· Start Binsfeld receiver and Dewetron DAQ system.  Set data collectors to capture data every 0.25 - 1 second.  Ensure screen set ups prior to job.
· Run data logger for a period of time - long enough to gather sufficient data to make statistical relevance under normal operating conditions.  The Binsfeld TT10K can run for a maximum of 7 hours on a new battery.

Document the following (set up interval):

· Ambient temperature, humidity
· Oil temperature (Measure bulk oil directly if possible and reservoir skin temperature if not using a flat black paint target large enough for measuring device. If possible, use an Infrared camera with known emissivity of surface being measured - measure at beginning of test and frequent enough to determine the steady state condition)
· Oil level

· Cooler temperatures (oil in/out, water in/out) - if applicable

Take vibration readings on all points of interest (bearings, pumps) (Attempt to have vibration measurements at same timing of temperature measurements using a single or multi-channel analyzer (eg CSI 2120). Should set Fmax greater than know possible defect frequencies and five multiples. Obtain High frequency measurement (eg HFD, PkVue, Spike Energy). Readings should be available in both frequency spectrum (in velocity) and time wave (in acceleration) form using typical averaging methods and sampling rates)
· Oil sample
· Ensure no maintenance between measurements

· Ensure constant external heat sources during testing (consider sunlight, other equipment operating nearby, artificial lighting, etc.)

· Record production rate/load during test time (eg process flow rates/pressures, tons moved, etc.)

· Record lubrication operation during each stage while at steady state such as lube oil pressure, lube filter differentials pressures, lube flow rates as applicable/feasible – eg if available)

· Consider production material changes and measure if possible (eg texture, ore concentration, etc.)

· Consider operators and record operator changes, attempt to have same operators

	Customer (day 1/2 - change out from A1 to B1)
	· Take oil sample

· Shut down equipment
· Drain oil reservoir

· Fill system with enough B oil to circulate and run equipment
· Shut down equipment
· Drain oil reservoir and repeat until less than 1% of prior product is in the system.  

	Customer (day 1/2 - B1)
	· Operate equipment until steady state condition exists.

· Start Binsfeld receiver and Dewetron DAQ system.
· Run data logger for a period of time - long enough to gather sufficient data to make statistical relevance.  The Binsfeld TT10K can run for a maximum of 7 hours on a new battery.

Document the following (set up interval):

· Ambient temperature, humidity

· Oil temperature

· Oil level

· Cooler temperatures (oil in/out, water in/out) - if applicable

· Take vibration readings on all points of interest (bearings, pumps)

· Oil sample

· Ensure no maintenance between measurements

· Ensure constant external heat sources during testing (consider sunlight, other equipment operating nearby, artificial lighting, etc.)

· Record production rate/load during test time (eg process flow rates/pressures, tons moved, etc.)

· Record lubrication operation during each stage while at steady state such as lube oil pressure, lube filter differentials pressures, lube flow rates as applicable/feasible – eg if available)

· Consider production material changes and measure if possible (eg texture, ore concentration, etc.)

· Consider operators and record operator changes, attempt to have same operators

	Customer (day 2/3 - change out from B1 to A2)
	· Take oil sample

· Shut down equipment
· Drain oil reservoir

· Fill system with enough A oil to circulate and run equipment.

· Shut down equipment
· Drain oil reservoir and repeat until less than 1% of prior product is in the system.  

	Customer (day 2/3 -A2)
	· Operate equipment until steady state condition exists.

· Start Binsfeld receiver and Dewetron DAQ system.

· Run data logger for a period of time - long enough to gather sufficient data to make statistical relevance.  The Binsfeld TT10K can run for a maximum of 7 hours on a new battery.

Document the following (set up interval):

· Ambient temperature, humidity

· Oil temperature

· Oil level

· Cooler temperatures (oil in/out, water in/out) - if applicable

· Take vibration readings on all points of interest (bearings, pumps)

· Oil sample

· Ensure no maintenance between measurements

· Ensure constant external heat sources during testing (consider sunlight, other equipment operating nearby, artificial lighting, etc.)

· Record production rate/load during test time (eg process flow rates/pressures, tons moved, etc.)

· Record lubrication operation during each stage while at steady state such as lube oil pressure, lube filter differentials pressures, lube flow rates as applicable/feasible – eg if available)

· Consider production material changes and measure if possible (eg texture, ore concentration, etc.)

· Consider operators and record operator changes, attempt to have same operators

	Customer (day 3/4 - change out from A2 to B2) 
	· Take oil sample

· Shut down equipment
· Drain oil reservoir

· Fill system with enough B oil to circulate and run equipment.

· Shut down equipment
· Drain oil reservoir and repeat until less than 1% of prior product is in the system.  

	Customer (day 3/4 -B2)
	· Operate equipment until steady state condition exists.

· Start Binsfeld receiver and Dewetron DAQ system.

· Run data logger for a period of time - long enough to gather sufficient data to make statistical relevance.  The Binsfeld TT10K can run for a maximum of 7 hours on a new battery.

Document the following (set up interval):

· Ambient temperature, humidity

· Oil temperature

· Oil level

· Cooler temperatures (oil in/out, water in/out) - if applicable

· Take vibration readings on all points of interest (bearings, pumps)

· Oil sample

· Ensure no maintenance between measurements

· Ensure constant external heat sources during testing (consider sunlight, other equipment operating nearby, artificial lighting, etc.)

· Record production rate/load during test time (eg process flow rates/pressures, tons moved, etc.)

· Record lubrication operation during each stage while at steady state such as lube oil pressure, lube filter differentials pressures, lube flow rates as applicable/feasible – eg if available)

· Consider production material changes and measure if possible (eg texture, ore concentration, etc.)

· Consider operators and record operator changes, attempt to have same operators

	Customer
	· After completion of the study and shutdown equipment.  Remove all equipment and data loggers.  

	Off-site
	· Review data and document study outcome via ESR. 

Key take away:  Look for comparative results from all data sources. Utilize statistical model to ensure variables are correlated against each other with a target of 95% confidence level that the changes in energy consumed is related to the lubricant change versus the other potential variables.
· Analyze Power Data - the power (and load) data should be the main comparative data source.  In a hydraulic system, create a Power versus time chart and notate the changes in power as it relates to the hydraulic system functions.  The example below is a plastic injection molding machine.
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In a slow speed gearbox, create a power versus load (torque) chart.  
In a high speed gearbox, (you will have to assume a steady load due to the limits of the telemetry load sensor (centrifugal force) create a power versus time chart.  

In addition to power/load data, temperature will also show the energy savings.  Use a thermographic camera for this.   
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If using the load sensor (low speed gearboxes), you will also be able to compare speed to load (if the gearbox motor is an induction motor).  
You will also want to compare vibration data between the A and B test runs.  Specifically looking at gear mesh and bearing frequencies.  With the use of the synthetic gear oils, the overall gear mesh amplitudes should be lower and relate to higher efficiency.

NOTE:  Prior to conducting test, vibration data should be reviewed to look at balance, looseness, and misalignment frequencies as well to make sure no driving functions are impacting results.
Also need to include reviewing pump curves if centrifugal pumps are being analyzed.  Flow and pressure data should be gathered along with the power data.  Should be able to create a standard pump curve which includes pressure, flow and power.  
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	Off-site
	· Review data and document study outcome via ESR. 

	Feedback about this SOP - Send to Field Engineering Advisor/Supervisor
	


DOCUMENTING YOUR WORK - The Energy Savings Study is used to verify the performance of Mobil premium and flagship oils.  The Energy Savings Study Project Plan and Protocol can be used as a guide to assist in the study and preparing an Engineering Service Notice or Engineering Service Report.  Proper placement is an Appendix. TCO calculations that may apply are: Expenditures Reduction, Process Improvement, Revenue Enhancement and Asset Improvement as detailed below.  The TCO Worksheets are the preferred format to include in your report. Proper placement is an Appendix.  Additional guidance will incorporate our messaging of TCO to include Sustainability, Safety and Productivity relationships.
Expenditure Reduction - reduced lubricant purchase costs are the most typical expenditure savings.  These only result from the offset of extending lube application intervals from the previous lube against the increased price of Mobil DTE 10 Excel/ SHC's (or premium and flagship) products.  In an Energy Savings Study, the focus of the expenditure reduction section will high light the reduced energy consumption and the associated savings.  Expenditures could also be the cost of pump replacement ($2,000 good average cost for 15-30 gpm pumps), hydraulic system change outs, valves, motors and other hydraulic components. This may allow the customer to plan for a replacement during a planned outage instead of an emergency shutdown. A third expenditure may come from disposal costs of used hydraulic oil. Find out how much the unit cost of disposal is and use the consumption on an annual basis. Make sure to factor in the reduced usage with Mobil DTE 10 Excel/ SHC's (or premium and flagship) products as they apply or have applied in time.

Process Improvement - the hourly wages (including burden) for personnel to perform existing tasks.  If pump replacements or lubricant change outs are reduced, use these to determine Process improvements.  If lubricant usage is reduced, use the time to handle drums and the time to dispose of used lube to determine Process improvements.

Revenue Enhancement - any serious abnormal hydraulic system or lubricant condition observed may be repaired during normal maintenance and reduce the potential for downtime.  “Unscheduled Downtime”, resulting in lost production and most often, scrapped parts or material.  Again, in an Energy Savings Study, efficiency improvements will typically also result in faster production times which will result in additional production revenue.
Asset Improvement - use the customers "cost to carry" (usually 20%) inventories. This is used from the Expenditures components for example, if you reduce the quantity of lube needed, take that amount cost and multiply by the "cost to carry" to determine the Asset value.
Other Improvement - Safety will be improved from extended oil drain intervals.  Maintenance personnel will not be performing as many oil drains compared to mineral oils thus exposure to injuries is less.  Environmental will be improved from less oil drains and the potential for oil spills when delivering and removing oil in the components.  CO2 footprint is reduced from reduced power consumed to operate the components.
Refer to Expenditure Reduction, Process Improvement, Revenue Enhancement, Asset Improvement and TCO Summary Worksheet.xls.  
Documentation Links: 

Model ESR  
Energy Savings Study Protocol
Energy Savings Study Project Plan
Mining Haul Truck Final Drive Demonstration

Note: Future Studies need to be in 3D Writer              Project Plan in Excel for ease of use
[image: image7.jpg]


[image: image8.jpg]



[image: image9.jpg]


Binsfeld Telemetric Strain Gage and Transmitter
Dewetron Data Logging Computer
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Binsfeld Data Logging Equipment - Table Set Up










Dewetron and PT/CT leads
Standard Operating Procedure (SOP)


Read all of the steps in this SOP before beginning work.         Follow customer labor requirements (eg respect Union work)








Safety: Team wearing proper PPE








