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Mission, Vision and Values

System Strategic Plan

Fiscal Year 2005 – 2009

Updated January 2009
Memorial Hermann’s
Mission
Memorial Hermann is a not-for-profit, community-owned, health care system with spiritual values, dedicated to providing high quality health services in order to improve the health of the people in Southeast Texas.

Values
· In collaboration with others, we are committed to assessing and creating healthcare solutions which meet the needs of individuals in our diverse communities.

· We are stewards of community resources and are committed to being medically, socially, financially, legally, and environmentally responsible.

· We are devoted to providing superior quality and cost-efficient, innovative, and compassionate care.

· We collaborate with our patients, families, physicians, employees, volunteers, vendors, and communities to achieve our Mission.

· We support teaching programs that develop the health care professionals of tomorrow.

· We support biomedical research and implementation of innovative technology to expand our knowledge and learn how to provide better care.

· We provide holistic health care which addresses with dignity the physical, social, psychological, and spiritual needs of individuals.

· We are committed to the growth and development of the intellectual and spiritual capabilities of our employees.

· We have high ethical standards and expect integrity, fairness, and respect in all our relationships.

Vision
Memorial Hermann will be the best healthcare system in the U.S. by creating exceptional patient care experiences. We will accomplish this by keeping quality – best clinical outcomes, excellent customer service and a reasonable or commensurate price – at core of everything we do.

Quest
“To be the best in the U.S.”

Organizing Principle
Quality as defined by best clinical outcomes, excellent customer service and a reasonable, or commensurate, price.
Promise
We create exceptional patient care experiences.

System Strategic Plan

Fiscal Year 2005 - 2009
Strategy #1:  quality

Be the leader in the highest quality clinical services and patient safety through demonstrated outcomes.
big dots:
· Saved Lives
· Zero Defects for Core Measures
· No Unexpected Complications
· No Adverse Drug Events
· Patient Safety
major initiatives:
· Participate in 100,000 Lives Campaign
· Improve Core Measures
· Adopt and Implement Evidence-Based Medicine
· Engage in Six Sigma and Process Improvement
· Create a Culture of Patient Safety
Strategy #2:  Customer experience
Be the destination healthcare system by providing exceptional experiences for patients, families, physicians and employees which lead to high customer loyalty.
big dots:

· Patient Satisfaction
· Physician Satisfaction
· Employee Satisfaction
· Likelihood to Recommend
major initiatives:
· Implement Multidisciplinary Care Model
· Ingrain New Culture
· Create Exceptional Physician Experiences
· Create Exceptional Customer Experiences
· Employ, Develop and Retain Top-Performing Employees
Strategy #3:  Operational excellence
Exceed recognized operational performance benchmarks consistent with our operating principles.
big dots:

· EBIDA (Earnings Before Interest Depreciation and Amortization) Margin
· Operating Margin
· Breakeven on Medicare
major initiatives:
· Implement Multidisciplinary Care Model
· Reduce Variation in Processes
· Improve Service Delivery Efficiency
· Attain Medicare Profitability and Minimize Cost Per Adjusted Admission
· Maximize Net Revenue Cycle
Strategy #4:  Growth
Strategically grow services to meet the expanding needs of the greater Houston community.
big dots:

· Adjusted Admissions
· Managed Care Adjusted Admissions
· Fully Integrated Primary Care Physicians
· Dollars Raised
major initiatives:
· Enhance Capital Formation
· Integrated With Physicians
· Improve System-wide Service Lines
· Expand New and Existing Markets
· Grow Outpatient Service
· Form Partnerships with Payers
· Improve Payer Mix
· Expand Post-Acute Care Services
OUR CULTURE

OPERATING PRINCIPLES
Patient-Centered

We partner with patients, families, colleagues and other providers to plan, deliver and evaluate health service based on these tenets:

· Dignity and respect

· Information and sharing 

· Participation

· Collaboration

Evidence-Driven

We take deliberate approach, integrating data and evidence in all decision-making.
Measurable Excellence

We define success as timely outcomes that can be documented, measured and repeated.

Operational Discipline
We rigorously adhere to a set of principles, attitudes, values and behaviors designed to drive organizational excellence to achieve desired outcomes.

Systemness

We model behaviors, attitudes and processes that drive Memorial Hermann as a matrix-oriented, integrated healthcare system with a single identity and focused message.

BEHAVIORS
Accountable
We accept responsibility for tasks, actions, results and risks.  We’re concerned with the quality and impact of all decisions.
Competent

We possess the skills, attitudes and knowledge necessary to achieve desired outcomes and we embrace continuous learning.

Innovative

We generate and implement new ideas, methods and designs.

Collaborative

We develop, maintain and strengthen partnerships inside and outside the organization to drive desired outcomes.

Compassionate

We genuinely care about people.  We’re empathetic, available and ready to help.
Respectful

We value the uniqueness of others and treat everyone with dignity and respect.

KEY TERMS
	Big Dots
	Aligned to System Strategies; 16 success measures that target “how much, by when.”

	
	

	System Strategies
	Our core areas of business focus, each supported by a set of Big Dots to help us measure success.

	
	

	Brand Promise
	The experience customers expect to have with us; reflected in what we say and do.

	
	

	Culture
	How we operate and how we behave; defined by our brand, our desired culture connects our promise to our strategies.

	
	

	Major Initiatives
	Activities that support our strategies; designed to achieve Big Dots.

	
	

	Six Sigma
	A methodology using data and statistical analysis to measure and improve the quality of operations.

	
	

	Vision
	The highest calling of our brand; our desired future state, enabled by delivering on our brand promise.


MH Clinical Engineering’s

Mission

Memorial Hermann Clinical Engineering is a System Services function staffed by a combination of MH personnel and manufacturer technicians, dedicated to providing high quality and timely maintenance at the most efficient cost to all MH owned medical equipment to support MH health care providers.
Vision

Memorial Hermann Clinical Engineering will provide the best possible medical equipment maintenance and service support system in the industry by creating strong, loyal and valued relationships with our internal customers.
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Memorial Hermann

Medical Equipment Management Plan

I
PURPOSE

The purpose of the Medical Equipment Management Plan (MEMP) is to support a safe patient care and treatment environment at Memorial Hermann (MH) by managing risks associated with the use of clinical equipment technology. The program includes processes for selection and maintenance of equipment designed to assure safe and appropriate support of patient care services. The selection and management processes are based on the risks associated with the equipment.  The risk management strategies include training, education, and competency evaluation of individuals who maintain and use medical equipment and appropriate inspection, testing, maintenance, and repair of that equipment. 

II
SCOPE

The Medical Equipment Management Program is designed to assure selection of appropriate medical equipment to support the medical care processes of Memorial Hermann and to assure effective preparation of staff responsible for the use or maintenance and repair of the equipment. Finally, the program is designed to assure continual availability of safe, effective equipment through a program of planed maintenance, timely repair, ongoing education and training, and evaluation of all events that could have an adverse impact on the safety of patients or staff.

The program is applied to Memorial Hermann and all associated clinics and medical practices.
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III
PERFORMANCE

An official copy of this MEMP is located at each campus where a permanent Clinical Engineering (Biomedical Engineering, Imaging Support Service, and Electronic Engineering) Shop has been established.  Additional copies are available at our systems offices at 7600 Beechnut Street, Houston, TX (MHSW).  All Clinical Engineering staff members are aware of its existence, are expected to be familiar with its contents and are required to utilize and abide by its standards at all times.

IV
EFFECTIVENESS

The effectiveness of this plan will be evident in our annual evaluation(s).  This evaluation will demonstrate trends in Productivity (PM completion rates), Errors Rates (User Error, Could not Duplicate, No Problem Found), and Equipment Not Located or Unavailable.  This plan’s effectiveness will also be evident in the trends and results of our Performance Improvement (PI) program(s).  Added effectiveness will be the plan’s ability to identify weakness in training (billable vs. non-billable hours) and positive rating in surveys (Joint Commission, TDSHS, OSHA).

V
FUNDAMENTALS

A.
The sophistication and complexity of clinical equipment continues to expand. Selecting new clinical equipment technology requires research and a team approach.

B. 
Patient care providers need information to develop an understanding of clinical equipment limitations, safe operating conditions, safe work practices, and emergency clinical interventions during failures.

C.
Medical equipment may injure patients or adversely affect care decisions if not properly maintained.

VI
OBJECTIVES

A.
To provide a safe environment through proper selection, use, testing and maintenance of Medical Equipment 

B.
To maintain an accurate Medical Equipment inventory

C.
To educate users and maintainers of Medical Equipment to help ensure proper use and functioning.

D.
To identify deficiencies, failures and user errors to help prevent unnecessary injury to patients

E.
To ensure Medical Equipment and staff perform at an acceptably level to limit the potential for patient injury due to equipment failure or misuse

VII
ORGANIZATION AND RESPONSIBILITY

A.
The Board of Directors receives regular reports either directly or through another committee (e. g. Safety Committee, PI, Risk Management, Quality Management) of the activities of the Medical Equipment program from the Environment of Care® (EC) Committee. The Board reviews the reports and, as appropriate, communicates concerns about identified issues and regulatory compliance. The Board provides support to facilitate the ongoing activities of the Medical Equipment program.

B.
The Chief Executive Officer (CEO) receives regular reports of the current status of the Medical Equipment program through the EC Committee. The CEO reviews the reports and, as necessary, communicates concerns about key issues and regulatory compliance to the medical staff, nursing, clinical engineering, and other appropriate staff.
C.
The Clinical Engineering Department head assures that the biomedical equipment program is implemented in all key clinical areas. Program activities including tracking of rental or leased equipment, warranty repairs, contract services, and the activities of specialty contractors providing services to other departments such as radiology, laboratory, respiratory care, and surgery and anesthesia are also managed. 


The Biomedical Engineering staff implements the in-house medical equipment maintenance program and tracks maintenance provided by original equipment manufacturers, and other contractors who provide maintenance and repair services for specific items of equipment.

D.
Department heads orient new staff to the department and, as appropriate, to job and task specific uses of clinical equipment. When requested, the Clinical Engineering Department provides assistance.

E.
Individual staff members are responsible for learning and following job and task specific procedures for safe clinical equipment operation.

VIII
PROCESSES OF THE MEDICAL EQUIPMENT PLAN

The hospital plans activities to minimize risks in the environment of care. (EC.01.01.01)
Note: One or more persons can be assigned to manage risks associated with the management plans described in this standard.
Leadership Assignment (EC.01.01.01, EP 1) – Leaders identify an individual(s) to manage risk, coordinate risk reduction activities in the physical environment, collect deficiency information, and disseminate summaries of actions and results. (See also EC.04.01.01, EP 1

Note: Deficiencies include injuries, problems, or use errors.

Memorial Hermann has established a number of positions involving numerous departments system-wide responsible for the continuous and overall management of this program.  Clinical Engineering has established a departmental program to meeting medical equipment requirement within this area. 

Medical Equipment Management Plan (EC.01.01.01, EP 7) – The hospital has a written plan for managing the following: Medical equipment (See also EC.04.01.01, EP 15)
Memorial Hermann has developed and maintains a written management plan describing the processes it implements to effectively manage medical equipment related routine and emergency situations affecting the facility, patients, staff, and visitors. This plan is evaluated annually, and changed as necessary, based on changes in conditions, regulations and standards, and identified needs

Medial Device Recall and Alert Procedures (EC.02.01.01, EP 11) – The hospital responds to product notices and recalls. (See also MM.05.01.17, EPs 1-4).

The Clinical Engineering department receives recall and alert notices through a variety of channels – manufacture notices, professional organizations, legal system, industry notices, etc. When a notice is received, the entire equipment database is reviewed. If equipment is identified as needing action, the appropriate campus contacts are alerted – Clinical Engineering shop, Rick Management, Customer – to take immediate action. All actions are noted in the equipment database and on the organizations recall and alert database.
Selection and Acquisition (EC.02.04.01, EP 1) – The hospital solicits input from individuals who operate and service equipment when it selects and acquires medical equipment.
The Materials Management Department has overall responsibility for coordinating the clinical equipment selection and acquisition process. Department heads and others, as appropriate, collaborate to select and acquire medical equipment. Department heads develop recommendations related to equipment to purchase. The Purchasing Department coordinates vendor negotiations.  The Clinical Engineering Department ensures clinical equipment considered for purchase meets appropriate standards of performance and safety.

The heads of Clinical Engineering and Plant Operations work with design professionals and clinical staff to identify needs for space and support of new equipment. They also manage the commissioning of new equipment. The commissioning process includes assembly, installation, and testing of new equipment. 

The managers of clinical departments where new equipment is installed collaborate with Materials Management and equipment suppliers to assure appropriate education and training are provided to all initial users of the equipment and a program for training additional future users is developed.

Criteria and Inventory (EC.02.04.01, EP 2) – The hospital maintains either a written inventory of all medial equipment or a written inventory of selected equipment categorized by physical risk associated with use (including all life support equipment) and equipment incident history. The hospital evaluates new types of equipment before initial use to determine whether they should be included in the inventory (See also EC.02.04.03, EPs 1 and 3)
Written criteria are used to identify risks associated with medical equipment.
The risks identified are used to assist in determining the strategies for maintenance, testing, and inspection of medical equipment. In addition, the identified risks are used to guide the development of training and education programs for staff that use or maintain equipment.  Clinical Engineering Department technicians and staff are NOT qualified to train staff on the equipment operational functions.  This training must be conducted by the original equipment manufacturer (OEM) or by one of its qualified representatives.  Clinical Engineering staff may provide user training on the care and maintenance of the equipment.
All medical equipment is screened at the time of delivery. In addition, appropriate training and testing of new equipment takes place prior to use on patients. 

Equipment requiring a program of planned maintenance is listed as part of a maintenance inventory. The list includes equipment maintained by in-house staff as well as equipment maintained by vendors.
All official incident reports and associated documentations remain with the organizations’ Risk Management department. Clinical Engineering will maintain records of any technical actions associated with the equipment in question in its database. This is not the incident report. It is additional support documentation to the official incident investigation process.
Medical Equipment Inventories (EC.02.04.01, EP 2) – The hospital maintains either a written inventory of all medical equipment or a written inventory of selected equipment categorized by physical risk associated with use (including all life support equipment) and equipment incident history. The hospital evaluates new types of equipment before initial use to determine whether they should be included in the inventory. (See also EC.02.04.03, EPs 1 and 3).
The head of Clinical Engineering establishes and maintains a current, accurate, and separate inventory of all equipment included in a program of planned inspections or maintenance.  The inventory includes equipment owned by Memorial Hermann, leased, and rented equipment used for the diagnosis, treatment, and monitoring of patient care needs.

Maintenance Strategies (EC.02.04.01, EP 3) – The hospital identifies the activities in writing for maintaining, inspecting and testing for all medical equipment on the inventory. (See also EC.02.04.03, EPs 2 and 3)
Note: Hospitals may use different strategies for different items as appropriate. For example, strategies such as predictive maintenance, reliability-centered maintenance, interval-based inspections, corrective maintenance, or metered maintenance may be selected to ensure reliable performance.
The head of Clinical Engineering evaluates all categories and types of equipment used for the diagnosis, treatment, and monitoring of patients to determine the appropriate maintenance strategy, thus assuring safety and maximum useful life. The strategy selected is based on manufacturer recommendations, accreditation or regulatory requirements, local operating experience, and equipment design. The determination of the appropriate strategy is made as part of the initial evaluation of equipment. 

Potential strategies include:

· Interval testing, based on specified intervals between tests, inspections, or maintenance activity

· Run-time based inspections, based on hours of use, or other time of use processes.  This strategy uses on-board clocks or event recorders to trigger specific tests, inspections or service.

· Corrective maintenance, based on a request for service or failure of the equipment to pass internal self-tests.  Such equipment is subject to an initial test on receipt, and asset management.

· Other strategies, based on the use of the equipment may include inspection immediate prior to each use, for equipment used infrequently, borrowed or rented from vendors or others.

Inspection, Testing, and Maintenance (EC.02.04.01, EP 4) – The hospital identifies in writing frequencies for inspecting, testing, and maintaining medical equipment on the inventory based on criteria such as manufacturers’ recommendations, risk levels, or current hospital experience. (See also EC.02.04.03, EPs 2 and 3)
The frequency of planned maintenance is determined based on manufacturer recommendations, accreditation or regulatory requirements, and local operating experience. The frequency of maintenance is determined at the time of initial evaluation of the equipment.

A work order is used to manage the work for each planned maintenance event. Work orders are issued for maintenance performed by in-house staff and by contractors. The head of Clinical Engineering manages the work order generation and completion process. Clinical Engineering Technicians perform assigned work orders.  All work is documented in the equipment database for tracking and management of the program.  Work done by outside contractors is tracked to assure the work is completed in accordance with the terms of a contract.

In addition, other departments manage, performance testing and maintenance of sterilizers and the dialysis water processing system. 

Medial Device Incident Procedures (EC.02.04.01, EP 5) – The hospital monitors and reports all incidents in which medial equipment is suspected in or attributed to the death, serious injury, or serious illness of any individual, as required by the Safe Medical Devices Act of 1990.
In the event of an actual equipment related emergency, the general steps are as follow:

· Patient, Visitor, and Staff safety is the primary concern

· Sequester and secure the equipment in question without altering its configuration in any way – dial settings, accessory, and attachments must remain untouched. (EXCEPTION: If doing so poses a health or safety risk to patient, visitor and/or staff)
· The appropriate clinical staff is to notify Risk Management, Clinical Engineering, and Hospital Leadership
Emergency Procedures (EC.02.04.01, EP 6) – The hospital has written procedures to follow when medial equipment fails, including using emergency clinical interventions and backup equipment.
The head of each department using life support or other life-critical medical equipment develops and trains staff about the specific emergency procedures to be used in the event of failure or malfunction of equipment whose failure could cause death or irreversible harm to the patient dependent on such equipment.

These emergency response procedures provide clear, specific instructions for 

staff responding to an emergency and provide information about notifying appropriate administrative staff of the emergency, actions required to protect patients from harm, contacts for spare equipment or repair services, and contacts 

to obtain additional staff to manage the emergency. 
The Clinical Engineering department is always prepared to mobilize its resources, including its vendor partners, manufacturers, and third party service providers to provide our clinical providers with the necessary equipment they require to provide appropriate patient care.
Performance Documentation (EC.02.04.03, EP 1) – Before initial use of medical equipment on the medial equipment inventory, the hospital performs safety, operational, and functional checks. (See also EC.02.04.01, EP 2).
The head of Clinical Engineering manages the program of planned inspection and maintenance.  All equipment in the program is tested for performance and safety prior to initial use on patients.

Life Support Equipment Documentation (EC.02.04.03, EP 2) – The hospital inspects, tests, and maintains all life support equipment. These activities are documented. (See also EC.02.04.01, EPs 3 and 4 and PC.02.01.11, EP 2)
The head of Clinical Engineering assures that scheduled testing of all maintenance significant life support equipment actively in use for patient care is performed in a timely manner.  Reports of the completion rate of scheduled inspection and maintenance are presented to the safety committee each quarter.  If the quarterly rate of completion falls below 100%, the Clinical Engineering manager will also present an analysis to determine what the cause of the problem is and make recommendations for addressing it.
Equipment categorized as “Could not Locate” (clinical engineers have conducted a thorough search with the assistance of the customer/owners and others and have been unable to locate the piece of equipment due service) is identified in the database as such. The work order is closed and the customer/owner is warned that, if found, the equipment is not to be placed into patient use until properly inspected by the clinical engineering department and cleared for service. A list identifying each piece of equipment so categorized is generated monthly and provided to the hospital safety committee. After 12 consecutive months on this list, the equipment is considered permanently gone and is retired from the database.
Equipment categorized as “Equipment in Use” (located but in patient use) is identified in the database as such. The customer/owner is requested to make the unit available to clinical engineering for servicing. If the unit can not be made available immediately, the work order will remain open but noted as delayed through no fault of the clinical engineering department and not included when calculating PM completion rates. A list identifying each piece of equipment so categorized is generated monthly and provided to the hospital safety committee unit the necessary service can be accomplished. Routine occurrences involving the same piece or type of equipment will trigger a recommendation to the customer/owner to establish equipment redundancy – loaners and/or back-up equipment.
Non-Life Support Equipment Documentation (EC.02.04.03, EP 3) – The hospital inspects, tests, and maintains non-life support equipment identified on the medical equipment inventory. These activities are documented. (See also EC.02.04.01, EPs 2-4 and PC.02.01.11, EP 2)
The head of Clinical Engineering assures that scheduled testing of all maintenance significant non-life support equipment actively in use for patient care is performed in a timely manner.  Reports of the completion rate of scheduled inspection and maintenance are presented to the safety committee each quarter.  If the quarterly rate of completion falls below 95%, the Clinical Engineering manager will also present an analysis to determine what the cause of the problem is and make recommendations for addressing it.

Equipment categorized as “Could not Locate” (clinical engineers have conducted a thorough search with the assistance of the customer/owners and others and have been unable to locate the piece of equipment due service) is identified in the database as such. The work order is closed and the customer/owner is warned that, if found, the equipment is not to be placed into patient use until properly inspected by the clinical engineering department and cleared for service. A list identifying each piece of equipment so categorized is generated monthly and provided to the hospital safety committee. After 12 consecutive months on this list, the equipment is considered permanently gone and is retired from the database.

Equipment categorized as “Equipment in Use” (located but in patient use) is identified in the database as such. The customer/owner is requested to make the unit available to clinical engineering for servicing. If the unit can not be made available immediately, the work order will remain open but noted as delayed through no fault of the clinical engineering department and not included when calculating PM completion rates. A list identifying each piece of equipment so categorized is generated monthly and provided to the hospital safety committee unit the necessary service can be accomplished. Routine occurrences involving the same piece or type of equipment will trigger a recommendation to the customer/owner to establish equipment redundancy – loaners and/or back-up equipment.

Sterilizer Testing (EC.02.04.03, EP 4) – The hospital conducts performance testing of and maintains all sterilizers. These activities are documented. (See also IC.02.02.01, EP 2)
The third party contracted service provider is responsible for testing and maintenance of all types of sterilizers used in at Memorial Hermann.  Records of load testing and regular maintenance are maintained by a campus designated manager (i.e. Central Supply Manager, Facilities Manager).  Any improper results are documented as patient safety incidents and reported to the Risk Manager for evaluation and action.

Chemical and Biological Testing (EC.02.04.03, EP 5) – The hospital performs equipment maintenance and chemical and biological testing of water used in hemodialysis. These activities are documented.
The Memorial Hermann Clinical Engineering Staff is responsible for maintenance of dialysis equipment used in Memorial Hermann.  The program of maintenance includes regular cleaning and disinfection of all dialysis equipment.  The testing for compliance with biological and chemical standards for the dialysis water supply is the responsibility of the Dialysis department personnel.  All out of range results will be documented as Patient Safety incidents and reported to the Risk Manager for evaluation and action.  Any event resulting in a patient injury or death will be treated as a Sentinel Event.

The hospital collects information to monitor conditions in the environment® (EC.04.01.01)

Reporting of Environment of Care Experience (EC.04.01.01, EP 1) – The hospital establishes a process(es) for continually monitoring, internally reporting, and investigating the following:
· Injuries to patients or others within the hospital’s facilities

· Occupational illnesses and staff injuries

· Incidents of damage to its property or the property of others
· Security incidents involving patients, staff, or others within its facilities

· Hazardous materials and waste spills and exposures

· Fire safety management problems, deficiencies, and failures

· Medical or laboratory equipment management problems, failures, and use errors

· Utility systems management problems, failures, or use errors

Note 1: All of the incidents and issues listed above may be reported to staff in quality assessment, improvement, or other functions. A summary of such incidents may also be shared with the person designated to coordinate safety management activities.

Note 2: Review of incident reports often requires that legal processes be followed to preserve confidentiality. Opportunities to improve care, treatment, or services or to prevent similar incidents, are not lost as a result of following the legal process.
The Risk Management Department makes routine reports of problems, failures, and user errors to the EC Committee.  The reports summarize findings of incident reports, maintenance and repair activities, hazard notices and recalls, and other information of interest.
The Chairperson of the EC Committee coordinates the performance measurement and improvement process for each of the seven functions associated with Management of the EC. The head of Clinical Engineering manages the Medical Equipment program performance measurement process. 

The Risk Management Department is responsible for preparing quarterly reports of performance and experience for the EC Committee.  The reports include ongoing measurement of performance, a summary of hazard notices and recalls acted on during the quarter, and summary reports of incidents, including the results of any Root Cause Analysis of Sentinel Events.

The head of Clinical Engineering establishes performance indicators to objectively measure the effectiveness of the Medical Equipment program. The head of Clinical Engineering determines appropriate data sources, data collection methods, data collection intervals, analysis techniques and report formats for the performance improvement standards. Human, equipment, and management performance are evaluated to identify opportunities to improve the Medical Equipment program.

Annual Review of Management Plans (EC.04.01.01, EP 15) – Every 12 months, the hospital evaluates each environment of care management plan, including a review of the plan’s objectives, scope, performance, and effectiveness. (See also EC.01.01.01, EPs 3-8, and EC.04.01.03, EP 1).
The Chairperson of the EC Committee is responsible for coordinating the annual evaluation of the seven functions associated with Management of the Environment of Care. The System Executive of Clinical Engineering is responsible for performing the annual evaluation of the Medical Equipment Management Plan (MEMP).

Annual evaluations examine the scope, objectives, performance and effectiveness of the MEMP. The annual evaluation uses a variety of information sources including: internal policy and procedure review, incident report summaries, safety meeting minutes, EC Committee reports, and summaries of other activities. In addition, findings by outside agencies such as accrediting or licensing bodies, or qualified consultants are used. The findings of the annual evaluation are presented in a narrative report supported by relevant data. The report provides a balanced summary of the MEMP performance over the preceding 12 months. Strengths are noted and deficiencies are evaluated to set goals for the next year.

The annual evaluation is presented to the EC Committee. The Committee reviews and approves the report. The deliberations, actions and recommendations of the Committee are documented in the minutes. The annual evaluation is distributed to the Chief Executive Officer, the Performance Improvement Committee, and other Department Heads as appropriate. Once the evaluation is finalized, the System Executive of Clinical Engineering is responsible for implementing the recommendations in the report as part of the performance improvement process.
Orientation, Training, and Education (HR.2.10-HR.2.20)

All staff must attend new employee orientation within 30 days of hire.  New employee orientation addresses key issues and objectives of all seven areas of the EC including the role each area and staff play in the overall patient safety program.

Employees also receive departmental safety orientation at their respective work areas regarding hazards and their responsibilities to patients, visitors and co-workers.  In addition, all staff participates in periodic refresher training relative to the EC.  

IX
ELEMENTS OF THE MEDICAL EQUIPMENT MANAGEMENT PLAN (MEMP):

A. Receiving and Retiring Medical Equipment into equipment management database system

1. Medical Equipment is purchased, leased or borrowed through the Materials Management Department based on input from the clinical user(s).  Once in the medical facility, Clinical Engineering is notified by the department utilizing the equipment/system and the equipment/system is identified, traced and maintained based on established procedures.  All equipment used in patient care areas, regardless of ownership, requires inspection prior to use.

	References:
	Equipment Management Program

Equipment Inventory Management


B. Establishing criteria for identifying, evaluating and tracking inventory of medical equipment to be included in the management program before the equipment is placed in use

1. Procedures are in place to identify, evaluate and track inventory of medical equipment to be included in the Medical Equipment Management Program before the equipment is placed in use.  The majority of patient care medical equipment in the Memorial Hermann is maintained by the Memorial Hermann Clinical Engineering Department (Biomedical, Imaging, and Electronic).  The remaining patient care medical equipment, although managed by Memorial Hermann Clinical Engineering, is maintained by the original manufacturer or by a contracted service provider accredited to provide the service required.

· The established Procedures address:

a) Equipment Function (diagnosis, care, treatment and monitoring)

b) Physical Risks Associated with use

c) Maintenance requirements

d) Equipment Incident History

	References:
	Equipment Management Program

Equipment Inventory Management

Equipment Testing Procedures


C. PM Scheduled:  Assessing and minimizing clinical and physical risks of medical equipment through inspection, testing and maintenance

1. Using the established risk assessment procedure, Memorial Hermann has each piece of maintenance significant medical equipment inspected, tested and maintained based on risk-based frequencies (PM scheduling).  These frequencies are designed to ensure patient safety, verify equipment functions and reduce/prevent equipment down time due to routine ware-and-tear malfunctions.

	References:
	Safety

Equipment Testing Procedures

Equipment NOT Passing Electrical Safety Testing or PM

Preventive Maintenance


D. Alerts/Recalls:  Monitoring and acting on equipment Alerts and Recalls

1. In order to provide a safe environment of care in which medical equipment is evaluated and tracked, Memorial Hermann will take timely action with all Alerts/Recalls of defective medical equipment in accordance with the instructions furnished in the Alert/Recall notification document(s).

	References:
	Equipment Hazard Notices and Recalls


E. Patient Incidents

1. Memorial Hermann maintains compliance with the Safe Medical Devices Act of 1990.  When information is received that reasonably suggests a medical device may have caused or contributed to the death, serious injury or serious illness of a patient or other individual; the Clinical Engineering department makes certain the device in question is removed from service and secured until given authorization by Risk Management to inspect the device.  Results are relayed to the Risk Management department and documented on the equipment’s history file.

	References:
	Equipment/Patient Incidents


F. Performance Standards

1. Memorial Hermann monitors all of the following performance standards:

· Percent of Preventive Maintenance (PM) Work Orders Completed

· Unable to Duplicate Malfunction(s)

· Equipment Mishaps and Abuse

· Operator Errors

· “Could not Locate” Medical Equipment

· “Equipment in Use”

While each category is monitored, they are not all reported or tracked as a Performance Improvement (PI) project.  Performance standards are established and monitored by the Hospital Safety Committee.  The standards are monitored as long as deemed necessary by the committee and the overall effectiveness of the performance standards are assessed as part of the annual evaluation of the Medical Equipment Management Plan program.

	References:
	Quality Improvement (QI)


G. After Hours Unscheduled Calls

1. Memorial Hermann provides 24/7/365 technical support to respond to medical equipment emergencies.

	References:
	On-Call Procedure


H. Periodic Evaluation:

1. The objectives, scope, performance and effectiveness of the Medical Equipment Management program are evaluated periodically.  The following aspects of the program will be assessed:

· Staff Knowledge and Skills

· Monitoring and Inspection Activities

· Emergency Procedures and Incidents

· Hospital Procedures
· Noteworthy Trends and Incidents

· Departmental Goals and Objectives

The evaluations will focus on the results of the program for a period of time of not less than 12 months.  Quantitative data will be used as much as possible.

	References:
	New Technician Orientation Briefing

Technical Training and Certification

Training & Evaluation Procedures for Clinical Technicians


	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:
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Performance Improvement Plan - 2009
Clinical Engineering Department Memorial Hermann

CAMPUSES/FACILITIES COVERED UNDER THIS PI PLAN:
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MH Northwest



MH Memorial City

MH Southeast



MH Northeast
Children’s MH



MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PI PLAN KEY INDICATOR

1. Current “System” Aggregate Preventive Maintenance (PM) Scheduled Work Order Performance Percentage Rate

OBJECTIVE(S)

2. This indicator must be maintained at:

2.1. 100% for Life Support Equipment – Any device used for the purpose of sustaining life and whose failure to perform its primary function, when used according to manufacturer's instructions and clinical protocol, is expected to result in imminent death in the absence of immediate intervention (examples include ventilators, anesthesia machines, and heart-lung bypass machines)

2.2. 95 % for Non-Life Support Equipment – Any device used for patient treatment and/or diagnosis (not categorized as “life support” equipment) whose failure to perform its primary function, when used according to manufacturer's instructions and clinical protocol, is not expected to result in imminent death in the absence of immediate intervention (examples include infusion pumps, vital signs monitors, and blood pressure machines)

3. To aid in our efforts in managing this plan, the following Controls are in place:

3.1. Maintain an accurate and dependable Medical Equipment Management Plan outlining clear and specific processes for Clinical Engineering technicians to follow when working with medical equipment.

3.2. Maintain an accurate and dependable medical equipment database.  This database would help the Clinical Engineering department to:

3.2.1. schedule Preventive Maintenance (PM) and Safety Inspections for designated medical equipment

3.2.2. document all work accomplished by Clinical Engineering on medical equipment (scheduled and unscheduled work orders)

3.3. Maintain the aggregate monthly rate of performance for scheduled (PM) work orders at or above 99%

SCOPE

4. To maintain medical equipment, units and systems operating safely and to manufacturer’s specifications.  This will help to reduce equipment downtime and minimize inconvenience and frustration thereby providing a safe treatment and working environment for patients, visitors and staff.

PERFORMANCE:

5. The Key Indicator (Current “System” Aggregate Preventive Maintenance Performance Percentage Rate) is to be identified and analyzed on a quarterly basis.  An Annual Evaluation and Analysis will take place each year summarizing the previous year’s activities.

EFFECTIVENESS:

6. The Medical Equipment Management Plan is in place at every independent medical treatment campus (e.g. hospital, continuing care clinic).  The entire plan is reviewed, revised and refreshed once each year.

7. The database is actively used by the Clinical Engineering staff on a continuous basis.  The database is under the constant supervision of an individual whose primary responsibility is to maintain the accuracy and integrity of this program through daily interaction and periodic audits.

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:
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Performance Improvement Plan - 2009
Clinical Engineering Department Memorial Hermann
CAMPUSES/FACILITIES COVERED UNDER THIS PI PLAN:

MH Southwest



MH The Woodlands

MH Northwest



MH Memorial City

MH Southeast



MH Northeast
Children’s MH



MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PI PLAN KEY INDICATOR

1. Total number of pieces of medical equipment for which scheduled maintenance was not accomplished due to the item’s lack of availability/accessibility:

1.1. “Could Not Locate” (database status code of 0019)

1.2. “Equipment in Use” (database status code of 0013)

OBJECTIVE(S)

2. This indicator must be maintained at a rate of 5% or less of Total Scheduled Work Orders.  Figures falling above 5% must be explained in writing on a quarterly basis.

3. The Clinical Engineering staff, with the assistance of the department owning the equipment, will make a concerted effort to locate/obtain the items in the month they come due for scheduled maintenance

4. If the items are not located/obtained by the end of that month, the equipment will be placed on the established monitoring/tracking program

5. Every measure must be taken to prevent the use of medical equipment on patients if that equipment is not being properly and regularly maintained in accordance with established procedures

SCOPE

6. Identify medical equipment due for scheduled maintenance whose whereabouts are unknown rendering them unavailable for maintenance

7. Identify medical equipment due for scheduled maintenance in high demand and in constant use rendering them unavailable for maintenance

PERFORMANCE:

8. The Key Indicator is to be identified and analyzed on a monthly basis.  An Annual Evaluation and Analysis will take place in January of each year summarizing the previous year’s activities.

EFFECTIVENESS:

9. One hundred percent of all scheduled work orders are accounted for at all times.

10. Medical equipment determined to have a status of “Could not Locate” or “Equipment in Use” are identified in accordance with departmental procedure and placed on a monitoring/tracking program.  This program is reviewed at a minimum of once per month.

11. Not one piece of medical equipment identified on the Clinical Engineering’s scheduled maintenance program escapes this management process

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


Management of the Environment of Care

2009 CAMH Refreshed Core

	
	Rational for EC.01.01.01
Medical equipment is a significant contributor to the quality of care.  It is used in treatment, diagnostic activities and monitoring of the patient.  It is essential that the equipment be appropriate for the intended use; that staff, including licensed independent practitioners (LIP), be trained to use the equipment safely and effectively; and that the equipment be maintained appropriately by qualified individuals.



	
	Elements of Performance for EC.01.01.01


	Memorial Hermann has established a number of positions involving numerous departments system-wide responsible for the continuous and overall management of this program.  Clinical Engineering has established a departmental program to meeting medical equipment requirement within this area. 


	EP 1 – Leaders identify an individual(s) to manage risk, coordinate risk reduction activities in the physical environment, collect deficiency information, and disseminate summaries of actions and results. (See also EC.04.01.01, EP 1

Note: Deficiencies include injuries, problems, or use errors.

	Memorial Hermann has developed and maintains a written management plan describing the processes it implements to effectively manage medical equipment related routine and emergency situations affecting the facility, patients, staff, and visitors. This plan is evaluated annually, and changed as necessary, based on changes in conditions, regulations and standards, and identified needs


	EP 7 – The hospital has a written plan for managing the following: Medical equipment (See also EC.04.01.01, EP 15)


	
	

	
	Elements of Performance for EC.02.01.01


	- Equipment Hazard Notice & Recalls
	EP 11 – The hospital responds to product notices and recalls. (See also MM.05.01.17, EPs 1-4)


	
	

	
	Elements of Performance for EC.02.04.01


	This procedure is not within the control of the Clinical Engineering Department.  The receiving department is to contact Clinical Engineering once a new piece of equipment is received into the facility.  At this time an “Initial Inspection” is scheduled where Operational and Safety analysis are conducted.  The unit is identified with a unique “control number” and added to the equipment database documenting the initial inspections results and placing it on a Preventive Maintenance (PM) schedule (if applicable).

	EP 1 – The hospital solicits input from individuals who operate and service equipment when it selects and acquires medical equipment.



	- Equipment Mgt Program

- Equipment Inventory Mgt

- Quality Improvement

- Equipment Testing Procedures

- Equip/Patient Incidents
All equipment for which Clinical Engineering holds maintains responsibilities is tracked and managed through the department’s current equipment database.  The data is backed up daily and available at a moment’s notice.  Equipment inventories noting the items Preventive Maintenance schedule is printed and distributed to all departments annually.

	EP 2 – The hospital maintains either a written inventory of all medial equipment or a written inventory of selected equipment categorized by physical risk
 associated with use (including all life support equipment) and equipment incident history. The hospital evaluates new types of equipment before initial use to determine whether they should be included in the inventory (See also EC.02.04.03, EPs 1 and 3)
Note: Hospitals may use different strategies for different items as appropriate. For example, strategies such as predictive maintenance, reliability-centered maintenance, interval-based inspections, corrective maintenance, or metered maintenance may be selected to ensure reliable performance.



	- Equipment Mgt Program

- Equipment Inventory Mgt

	EP 3 – The hospital identifies the activities in writing for maintaining, inspecting and testing for all medical equipment on the inventory. (See also EC.02.04.03, EPs 2 and 3)


	- Equipment Mgt Program
	EP 4 – The hospital identifies in writing frequencies for inspecting, testing, and maintaining medical equipment on the inventory based on criteria such as manufacturers’ recommendations, risk levels, or current hospital experience. (See also EC.02.04.03, EPs 2 and 3)


	- Equipment/Patient Incidents
	EP 5 – The hospital monitors and reports all incidents in which medial equipment is suspected in or attributed to the death, serious injury, or serious illness of any individual, as required by the Safe Medical Devices Act of 1990.



	- Emergency Procedures for Critical Equipment Failure
	EP 6 – The hospital has written procedures to follow when medial equipment fails, including using emergency clinical interventions and backup equipment.



	
	

	
	Elements of Performance for EC.02.04.03


	 - Incoming Inspection of New Equipment

Data is maintained in the department’s current database and available at all times.

	EP 1 – Before initial use of medical equipment on the medial equipment inventory, the hospital performs safety, operational, and functional checks. (See also EC.02.04.01, EP 2).


	- Assessing Electrical Equipment Safety Compliance

- Equipment Testing Procedures

- Preventive Maintenance (PM) of Most Clinical Equipment

- Equipment Safety

- Patient & Staff Owned Equipment

Data is maintained in the department’s current database and available at all times.

	EP 2 – The hospital inspects, tests, and maintains all life support equipment. These activities are documented. (See also EC.02.04.01, EPs 3 and 4 and PC.02.01.11, EP 2)


	- Assessing Electrical Equipment Safety Compliance

- Equipment Testing Procedures

- Preventive Maintenance (PM) of Most Clinical Equipment

- Equipment Safety

- Patient & Staff Owned Equipment

Data is maintained in the department’s current database and available at all times.

	EP 3 – The hospital inspects, tests, and maintains non-life support equipment identified on the medical equipment inventory. These activities are documented. (See also EC.02.04.01, EPs 2-4 and PC.02.01.11, EP 2)


	This is an Environmental Engineering function.  Responsibility for compliance and management of this program rests with the leadership of the department owning the equipment.
	EP 4 – The hospital conducts performance testing of and maintains all sterilizers. These activities are documented. (See also IC.02.02.01, EP 2)


	The Memorial Hermann Clinical Engineering Staff is responsible for maintenance of dialysis equipment used in Memorial Hermann.  The program of maintenance includes regular cleaning and disinfection of all dialysis equipment.  The testing for compliance with biological and chemical standards for the dialysis water supply is the responsibility of the Dialysis department personnel.  All out of range results will be documented as Patient Safety incidents and reported to the Risk Manager for evaluation and action.  Any event resulting in a patient injury or death will be treated as a Sentinel Event.


	EP 5 – The hospital performs equipment maintenance and chemical and biological testing of water used in hemodialysis. These activities are documented.


	
	

	
	Elements of Performance for EC.04.01.01


	 The Risk Management Department makes routine reports of problems, failures, and user errors to the EC Committee.  The reports summarize findings of incident reports, maintenance and repair activities, hazard notices and recalls, and other information of interest.
The Chairperson of the EC Committee coordinates the performance measurement and improvement process for each of the seven functions associated with Management of the EC. The head of Clinical Engineering manages the Medical Equipment program performance measurement process. 

The Risk Management Department is responsible for preparing quarterly reports of performance and experience for the EC Committee.  The reports include ongoing measurement of performance, a summary of hazard notices and recalls acted on during the quarter, and summary reports of incidents, including the results of any Root Cause Analysis of Sentinel Events.

The head of Clinical Engineering establishes performance indicators to objectively measure the effectiveness of the Medical Equipment program. The head of Clinical Engineering determines appropriate data sources, data collection methods, data collection intervals, analysis techniques and report formats for the performance improvement standards. Human, equipment, and management performance are evaluated to identify opportunities to improve the Medical Equipment program.


	EP 1 – The hospital establishes a process(es) for continually monitoring, internally reporting, and investigating the following:
· Injuries to patients or others within the hospital’s facilities

· Occupational illnesses and staff injuries

· Incidents of damage to its property or the property of others

· Security incidents involving patients, staff, or others within its facilities

· Hazardous materials and waste spills and exposures

· Fire safety management problems, deficiencies, and failures

· Medical or laboratory equipment management problems, failures, and use errors

· Utility systems management problems, failures, or use errors

Note 1: All of the incidents and issues listed above may be reported to staff in quality assessment, improvement, or other functions. A summary of such incidents may also be shared with the person designated to coordinate safety management activities.

Note 2: Review of incident reports often requires that legal processes be followed to preserve confidentiality. Opportunities to improve care, treatment, or services or to prevent similar incidents, are not lost as a result of following the legal process.


	The MEMP is reviewed and updated annually
	EP 15 – Every 12 months, the hospital evaluates each environment of care management plan, including a review of the plan’s objectives, scope, performance, and effectiveness. (See also EC.01.01.01, EPs 3-8, and EC.04.01.03, EP 1).
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Annual Evaluation of the Medical Equipment Management Plan (MEMP)

Clinical Engineering Department Memorial Hermann
PURPOSE
1. The appropriate, effective and safe operation of clinical equipment is paramount to the proper functioning of any health care facility.  To that end, the Clinical Engineering Department strives to provide a comprehensive service support program, which meets the compliance standards for accrediting and regulatory agencies.

PROCEDURE
2. To provide procedures to ensure safe, effective and economical use of clinical equipment, within a system that will assure the operational reliability, assess the special risks, appropriately educate the employee, and ensure ongoing and continuous quality improvement.

3. Please review the attached information regarding the MEMP performance for the most recent year.  Throughout the past year, we have analyzed the monthly activities of our program.  We have made adjustments during the year to maintain the highest level of service and support possible.  Several areas of importance have been tracked.  Based on the scope of our services and their outcomes, action plans and performance improvement projects have been implemented to enhance our program.

4. ELEMENTS

4.1. OBJECTIVES – What do we wish to accomplish (e.g. Goals, Desired Outcomes)

4.2. SCOPE – Area covered. (e.g. 12-Month Year, BioMedical Engineering, Memorial Hermann Katy Hospital)

4.3. PERFORMANCE – The act, process or manner of performing or carrying out and action of plan.  Execution of the Plan. (e.g. “…each month, through the use of our PLANON database, we evaluated the following…”)

4.3.1. The “Performance” section constitutes the bulk of the Annual Evaluation.
4.3.2. This section will contain the details of “…what was done…” and How.

4.4. EFFECTIVENESS – The results of the Performance keeping in mind the Objectives and Scope (e.g. “…based on the data available, the Clinical Engineering department has exceeded expectations by 12%…”)

5. FORMAT

5.1. Font – “Arial”
5.2. Font Size – 12
5.3. Format View – Table
5.4. Orientation – Landscape
5.5. The Elements identified above will be addressed individually
5.6. The Performance Improvement(s) [PI] program will be evaluated as an independent line item
5.7. The report should be kept to a maximum of two (2) pages if possible.

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:
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MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
Statement of Accountability and Responsibility

CATEGORY:

Clinical Engineering Department Administration

INDEX NUMBER:

CED-00001

ORIGINAL DATA:

05/01/1993

LAST REVIEW DATE:
01/04/2009
SUPERCEDES:

01/04/2008
CAMPUSES/FACILITIES COVERED UNDER THIS PROCEDURE:

MH Southwest



MH The Woodlands

MH Northwest



MH Memorial City

MH Southeast



MH Northeast
Children’s MH



MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PROCEDURE PURPOSE:

1. To define the accountability, responsibility and chain of command of the Memorial Hermann Clinical Engineering Department
PROCEDURE STATEMENT:

2. It is important we are clear on what is expected of us in the execution of our duties.
PROCEDURES:

3. The Clinical Engineering Department is under the direction of the System Executive of Clinical Engineering (a.k.a. the head of Clinical Engineering).  It is the responsibility of the System Executive to ensure the Clinical Engineering Department:

3.1. operates efficiently and effectively at all times

3.2. works in cooperation with other departments in the medical facility toward achieving its goals and objectives and those of the campuses and organization.

3.3. meets the applicable standards and regulations set forth by the accrediting and licensing bodies

4. The Manager(s) of Clinical Engineering will assume these responsibilities in the absence of the System Executive of Clinical Engineering or as the System Executive delegates.

5. In carrying out these responsibilities, the Manager(s) is directly accountable to the System Executive of Clinical Engineering in all matters.

6. In the physical absence of the Manger of Clinical Engineering, the Team Leader(s) (if applicable) assumes managerial responsibilities as delegated by the manager.  They will assume the day-to-day operational responsibilities of the Clinical Engineering department at the hospital/medical facility where they are based.  The Team Leader(s) is also responsible for making sure all Clinical Engineering technicians assigned to their area comply with established procedures and standards.

7. In carrying out these responsibilities, the Team Leader(s) is directly accountable to the Manager of Clinical Engineering in all matters.

Contact Protocol for Service Requests by Memorial Hermann Customers

8. During Business Hours (0630 until 1530 Central Standard Time, Monday through Friday, not including Holidays)

8.1. First Step:  Customer contacts the Biomedical, Imaging Support Services, Electronic Repair Shop located at the customer’s campus for service.  If no response, call the system office at 713-456-5076 for assistance
8.2. Second Recourse:  Customer contacts campus operator for technician “on-call” (please be specific when requesting service discipline – Biomedical, Imaging Support Services or Electronic)
8.3. If no response:  Customer contacts Department manager at Memorial Hermann Clinical Engineering central office at 713-456-5076.

During Off Business Hours, Weekends and Holidays, please skip step 6.1 and contact campus operator for On-Call personnel immediately

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
Rules and Regulations

CATEGORY:

Clinical Engineering Department Administration

INDEX NUMBER:

CED-00002

ORIGINAL DATA:

05/01/1993

LAST REVIEW DATE:
01/04/2009
SUPERCEDES:

01/04/2008
CAMPUSES/FACILITIES COVERED UNDER THIS PROCEDURE:

MH Southwest
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MH Northwest



MH Memorial City

MH Southeast



MH Northeast
Children’s MH



MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PROCEDURE PURPOSE:

1. To establish guidelines for proper conduct within and as a representative of the Memorial Hermann Clinical Engineering Department.

PROCEDURE STATEMENT:

2. It is important we establish clear rules of conduct while executing our duties.
PROCEDURES:

3. There will be no evidence of the reading of newspapers, magazines or other periodicals.  Clinical engineering related publications and the World Wide Web (WWW)/Internet may be utilized only as an aid in helping the Clinical Engineering staff accomplish their mission.  Personal telephone conversations are to be limited and kept to emergencies situations only.

4. Personal errands can not be conducted while on scheduled work hours.  Daily work and lunch breaks may be utilized for taking care of personal business as long as they do not interfere with the department’s or the organization’s primary mission.  Proper notification must be given to the appropriate supervisor/manager prior to leaving your base campus or if this action will have an effect on the department, its personnel or its mission.

5. Television cannot be watched during working hours.  Exceptions will be made during severe weather conditions and other similar types of emergencies with management approval.
6. The workshop or work area for Clinical Engineering will be kept locked in the absence of department personnel.  All tools and test equipment will be stored in its appropriate place at the end of each use.  Work areas will be kept free of dirt and debris, neat and in an orderly state at all times.

7. Under no circumstances will any facility’s tools or test equipment be loaned to anyone outside of the Memorial Hermann Clinical Engineering organization.  All tools and test equipment must be accounted for at all times.

8. Each technician is responsible for making sure all work areas (at a workshop or in patient care areas) are left safe, clean and in an orderly state prior to departing the area for an extended period of time (i.e. end of day, lunch, break).

Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

NOISE:
9. Every attempt shall be made to keep the noise level to a minimum.  Often, some noise is unavoidable in the course of our duties.  In these cases, notify the head of the department (i.e. head nurse or assistant head nurse) prior to commencing with repairs.  When possible, scheduling will be accomplished in advance to allow for as little disruption and inconvenience as possible.

10. In or around Surgery, Special Care Units or departments involved in any type of sleep study; advance scheduling is mandatory.  In cases where you are called upon to provide emergency maintenance service, the department director(s) and/or personnel will be notified of the impending noise.

Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

ENTERING A PATIENT’S ROOM:
11. The privacy, dignity, safety and comfort of every patient shall be of the utmost concern to all facility personnel at all times.

12. You must obtain permission from the department head (or designated representative) prior to entering a patient’s room.

13. Work on all equipment in a patient’s room will be completed as quickly as possible.  If possible, the equipment will be removed from the patient’s room for repair.  If loaner equipment is available for the duration of the repair, it will be supplied to the department and the malfunctioning equipment will be removed.

14. Should a doctor/care provider be with a patient when you arrive, you will wait for the doctor/care provider to leave or proceed only with the doctor’s/provider’s approval.

15. Inquiry on proper attire will be made of the department head prior to entering a specific Special Care Unit.

16. Tools, test equipment, parts and other maintenance related items will be placed on the floor only.  Counter tops, desks, beds, equipment, stationary and portable stands in patient care areas are considered sterile and will not be used for placing or holding maintenance items or equipment.

17. The instructions of the doctors/care providers and nursing staff will be followed in these areas at all times.  If told to leave, you will do so immediately unless your immediate departure will compromise the safety of a patient, visitor, staff member or the equipment itself.  In these cases, safety takes precedence and the staff must be informed of the situation.

18. Under normal working conditions, no hazardous situations will ever be left unattended in your absence.

19. Equipment will not be removed from the department without notifying the head nurse or assistant head nurse prior to the removal.  If loaner equipment is available, it will be supplied.

20. At the end of the workday or shift, the head nurse of the department will be informed on the condition of the malfunctioning equipment.  Should repair parts be necessary and ordered or if more extensive repair work needs to be done, the person in-charge of the department must be consulted.  If the malfunctioning unit is kept for an extended period, you will be required to keep the department head informed on current equipment status and estimated repair time.

21. Should an outside service be required (i.e. factory or warranty repairs), the scheduling for this service should be done through the Clinical Engineering Department and the department head will be kept informed at all times.

Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

DRESS AND APPEARANCE:
22. The Clinical Engineering Department staff will maintain themselves in a clean state at all times in accordance with the Appearance Standards outlined in Memorial Hermann’s procedure and Human Resource Manual, Section A.  Additional, standards may apply depending on the nature, location and situation of the maintenance activity.

23. Neck ties, if worn, will be tucked inside of the shirt or removed to eliminate a safety hazard while working on equipment.

24. Facility identification badges will be worn with the individual’s name visible at all times.  Any faded and/or tinged badges must be replaced.  Faded badges present an unprofessional appearance to our customers.
25. Personnel who work in Radiology or any department where radiation hazards exist will wear radiation badges if, during the routine execution of their duties and responsibilities, they are placed in danger of direct exposure to radiation.  Exposure to radiation must be prevented and/or minimized whenever possible.
26. Soft sole shoes are recommended to reduce noise and increase traction on ladders and on slippery surfaces.
27. Jewelry will be removed prior to working on electronic equipment.  The one exception to this rule will be a wedding band and only if it does not pose a safety hazard to the wearer.

Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

HOURS OF OPERATION:
28. The Clinical Engineering Department will be open 5 days per week, 9 hours per day.  The normal working hours will be from 6:30 a.m. until 3:30 p.m. Monday through Friday not including Holidays.

29. Should a member of the Clinical Engineering staff find he/she will be late to report for work or all together absent, he/she will inform their immediate supervisor right away.  Leaving a message on voicemail or sending an email is unacceptable notification.  Live contact is mandatory.  If live contact is not achieved at the first attempt, keep trying.  Continued tardiness and absences will be handled as detailed in the procedure and Human Resources Manual.

30. Breaks during the workday will be as detailed in the procedure and Human Resource Manual.

31. Extended hours (Overtime) will be approved by the head of Clinical Engineering or Manager of Clinical Engineering prior to utilization.  Emergency situations are an exception, however, they must be communicated to the head or Manager with priority at the very first possible opportunity.
32. Every employee is expected to be physically present where scheduled to work or train.  The individual’s immediate supervisor (i.e. Team Leaders), department Manger and/or department head must know when and where you are and how to reach you at all times while on duty or while at a Memorial Hermann sponsored/funded training or seminars.  Not being where you are expected to be may cause problems for the department and the organization and their ability to deliver quality patient care.  During normal business hours and while performing normal duties you must inform and receive approval from your department’s Team Leader or above prior to leaving campus or being at a remote location where you will unable to respond to a call immediately.
Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

PAID TIME OFF (PTO) SUBMITTION GUIDELINES:
33. Paid Time Off (PTO) is approved on a case by case basis.  If your absence will hamper organizational missions and/or goals, contribute to patient, staff and/or visitor safety our cause operational hardships; your PTO request will be denied.

34. All MH Clinical Engineering staff members, when submitting for PTO - full days and partial days (this includes education and training PTO), must make sure their duties and responsibilities are being met and their customer's needs are being provided for in their absence.  If this means that a coworker will assume your duties in your absence, it is your responsibility to make sure he/she knows and accepts these temporary duties and that you have verified their agreement with the arrangements.  Do not assume that because they are there they will do it.  (Documented confirmation is strongly encouraged)
35. If you wish to take PTO but do not have coverage and cannot secure coverage, it is your responsibility to make arrangements and work with your immediate supervisor well in advance to secure the necessary coverage.  Please keep in mind that your PTO request may be denied until coverage can be secured.

36. If you are scheduled to cover for a coworker, it is understood that you have assumed these responsibilities and must plan accordingly.  If you find a need to request PTO while covering for a coworker, you must secure coverage for him/her and yourself in advance of submitting for PTO.  Please keep in mind that your PTO request may be denied until coverage can be secured.  (Documented confirmation is strongly encouraged)
37. Please do not place the responsibility for finding coverage for you on your supervisor's shoulders.  This responsibility rests fully with you.  Your supervisor is always there to help if you encounter difficulties.

38. Emergency situations and conflicting requests (e.g. more than one person requesting PTO for the same time) will be evaluated on an individual basis by your immediate supervisor.  Please keep in mind that your PTO request may be denied until coverage can be secured.
39. It is very strongly recommended that you DO NOT incur any obligations (financial or otherwise) of any kind prior to receiving “written” approval for your PTO request.  Keep in mind that if your PTO request is denied, MH is not responsible for any commitments you incurred.  This included, but is not limited to airline tickets, hotel room, etc.
Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

ALTERING THE WORK SCHEDULE:
40. Any changes to your work schedule must be discussed and approved by a manager or above prior to executing the change.
41. Please do not alter your work schedule without prior leadership approval.

42. Field technicians may also need to obtain their Team Leader’s support (if applicable).
43. If you are uncertain of what your schedule is or should be, please contact your supervisor immediately for assistance.

Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

EARLY DISMISSAL:
44. Early dismissals (not including disaster situations where the health and/or safety of the individual is threatened) must be approved by a MH Clinical Engineering department leadership (manager or above) prior to staff departure.  Although we will always do our best to follow organizational recommendations, specific mission needs may not allow us this latitude in every situation
Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

We are relying on everyone's professionalism and use of common sense and fairness to help keep this program running smoothly and challenge free.  We do not feel the need nor the desire to micromanage the PTO process.  However, it must never be taken lightly.  Your contributions to our mission are that important 
SAFETY:
45. In addition to the facility’s Safety Manual, Clinical Engineering department personnel will follow safe working practices as detailed in this manual.  Managers and Team Leaders will provide oversight.
46. If the work being performed is or will, in any way, be hazardous to a patient, visitor or staff member; work should not be attempted until a safe environment can be created.

47. Members of the Clinical Engineering department who are ill should not enter Surgery, Special Care Units (SCU) or patient rooms if there is any danger that their presence could cause the patient further medical complications.

48. No trash will be allowed to accumulate in the Clinical Engineering department as it presents a fire, safety and/or health hazard.

49. Electrical Safety will be ever present and of the utmost importance at all times.  (See Electrical Safety in the “Safety” section of this manual)

Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.

HIPAA Compliance General Practices:
50. When Repairing/Servicing equipment containing patient and/or staff data, every precaution must be taken to prevent this information from being shared with unauthorized personnel.

51. Equipment will be serviced by technicians trained and educated on the Health Insurance Portability and Accountability Act of 1996 (HIPAA) standards and procedures as dictated by current Memorial Hermann Procedures.

51.1. “Employee Corrective Action Process for Breach of Patient Confidentiality” (Procedure COR-00024)
51.2. “Accounting of Disclosures of Protected Health Information” (Procedure COR-00026)

All information will be treated as confidential.  To that end, the following must be strictly adhered to.  Products (e.g. printouts, reports) containing patient/staff information will NOT:

51.3. be attached to Work Orders as proof of equipment operation/malfunction
51.4. be used as Examples for training purposes
51.5. left unprotected or unsecured on benches, desks or work areas
51.6. included in container when shipping equipment for factory repair
ANSWERING THE TELEPHONE – All personnel have telephone and voicemail responsibilities.  No exceptions!  The telephone must be answered within the first three (3) rings as long as staff and equipment safety are not compromised.  Voicemail must be checked by all personnel continuously throughout the day.
51.6.1. Shop Settings – All technicians physically in the shop must be aware and prepared to pick up a ringing telephone at all times.  Shop personnel have the Primary Responsibility for answering shop telephones and retrieving shop voicemail.  Please be aware of your fellow technicians.  If they are engaged in equipment maintenance and/or repairs, please volunteer to answer the telephone in order to preserve safety and courtesy.  If you are working on equipment, please stop what you are doing to answer a ringing telephone as long as your safety is not in question.  It is acceptable to let the call go through to voicemail if you cannot safely address the call.  However, you must retrieve the voice mail as quickly as possible once staff safety and the safety of the equipment have been secured.
51.6.2. Office Settings – Ringing telephones must be answered within the first three (3) rings.  Voicemail must be checked routinely throughout the day.  In cases where shop are forwarded or simultaneously ring in administrative areas, administrative personnel have the responsibility of answering the shop lines if no shop personnel is available.  Administrative staff has Primary Responsibility for answering office telephones and voicemail…and Secondary Responsibilities for answering shop telephones and voicemail.
BASE OF OPERATION
52. Permanent Base of Operation – This is the location considered your permanent home and/or office location.  It is where you are expected to report for work each morning.  When calculating eligibility for travel pay, resource availability and support necessities; it is your permanent base of operation that will be considered the reference or starting point.

53. Temporary Change of Base (Less than 90 consecutive days) – When your presence is necessary at a location other than your permanent base of operation, you will be reimbursed for your travel from and to your permanent base of operation (rate will be based on the current Memorial Hermann policy and procedure covering travel)

54. Permanent Change of Base (90 consecutive days or more) – When your presence is necessary at a location other than your current permanent base of operation for an extended period of time, you will have experienced a permanent change of base.  In these situations, your new campus/location will be considered your permanent base of operation for all intents, purposes and for all resources and financial calculations.

TIME ACCOUNTING
55. It is the responsibility of the individual staff member to account for their time in the Clinical Engineering department’s database [and in the MH payroll system].

56. Time accounting is accomplished by filling out a Work Order (WO) or Task to a WO.
57. When accounting for labor associated with a specific piece of equipment, the work accomplished must be documented against a WO associated to that specific piece of equipment.  [Scheduled or Unscheduled]  The equipment’s control number will identify it in the database.
58. When accounting for labor associated to a specific Department, the work accomplished must be documented against a WO associated to that specific Department.  [Scheduled or Unscheduled]  The Department’s control number will identify it in the database.

59. When accounting for labor associated to a specific Project, the work accomplished must be documented against a WO associated to that specific Project.  [Scheduled or Unscheduled]  The Project’s control number will identify it in the database.  Large Capital Projects may differ to some degree.
60. Work that cannot be associated to a specific piece of equipment, department or project will be accounted for under a general work order.
61. General Work Orders are specific to the individual department (Imaging Support Service, Biomedical Engineering, or Electronic Engineering)
62. They are to have the certain critical fields populated:

62.1. Task Date – when the work was accomplished

IMPORTANT: Tasks dated for work accomplished prior to the current month will NOT be billed.  A current month’s date MUST be entered in order for the billing to be processed.

62.2. User Code – under what category does the work fall
62.3. Note 1 – explaining what was accomplished (Note 2 and/or “Notes” may be necessary for a complete explanation)

62.4. Tech Code – who did the work
62.5. Hours – how much labor is to be accounted for

62.6. Other fields will default or may need to be specifically populated depending on the specifics of the work accomplished.

63. It is required that all Work Orders be entered into the database, completed and closed the same day the work is accomplished.
64. If a WO is open for multiple days pending multiple tasks, each task must be entered into the database on the day accomplished even though the WO itself remains open.

64.1. EXCEPTION:  On occasions where workload demands prevent the technician from fulfilling his/her administrative duties (opening, completing and closing a WO in the database); it is acceptable for the technician to accomplish these duties at a later time provided he/she keeps accurate data records (labor time, parts costs, etc.).
IMPORTANT:  This delay in entering the work orders can never exceed 72 hours (excluding weekends and holidays) without the Clinical Engineering department’s Manager’s or System Executive’s written approval. Moreover, the 72 hour grace period does NOT apply if it crosses over into the next billing period/month.  All labor hours must be present and accurately accounted for in the department’s database by the last day of the current billing month.
65. All technical staff must account for, at a minimum, 94% (7.5 hours per 8.0 hour work day) of their worked hours each standard work day.  A minimum of 84% of all paid hours must be billable hours (PTO and Training are evaluated on a case-by-case basis.)
Any violation of these rules is subject to disciplinary action.  Continued violations will be looked upon as grounds for dismissal.
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PROCEDURE PURPOSE:

1. At first appearance, Quality Improvement (QI) may seem rather threatening to the Clinical Engineer.  There is, however, no need for alarm.  The good news is that we do not necessarily need to be statisticians to use the basic forms of these tools.

2. For the Clinical Engineering staff, our customers are all organizational employees.  It is our responsibility to maintain all clinical equipment entrusted into our care within the medical facility working safely and in accordance with manufacturer, governmental, industry, and organizational recommended and specification standards.  Looking at this responsibility from a QI point-of-view is even more basic.
PROCEDURE STATEMENT:

3. It is important we are clear on the level of quality expected when executing our duties.
MAINTAIN THE EQUIPMENT IN PROPER WORKING ORDER:

4. Our responsibility now becomes that of optimizing equipment operations, appearance and longevity.  This is an area where going that “extra mile” could mean the difference between maintaining and excelling.  A good QI program will provide the means of documenting and directing our efforts.

5. Rather than responding to a problem after an error has occurred, a good QI program will set the stage for the process by which we can focus on improving reliability and customer satisfaction before the equipment requires immediate attention or repairs.  We will focus on minimizing potentials for failures.  We will maintain the quality built into all products and services to insure failures do not frequently occur.

6. Departments committed to a good QI program will continuously improve performance to more efficiently and effectively meet customer needs.

6.1. Quality Standards being monitored for a given period (i.e. month, quarter, year):

6.1.1. Preventive Maintenance (PM)

6.1.1.1. Number of PMs Scheduled

6.1.1.2. Number of PMs Completed

6.1.1.3. Number of “Could not Locate” items

6.1.1.4. Number of “Equipment in Use” items

6.1.1.5. Number of PM failures

6.1.1.6. Number of PMs requiring minor repairs

6.1.1.7. Average labor hours dedicated to a particular PM

6.1.1.8. Percent of PMs Completed (current period & aggregately)

6.1.2. Corrective Maintenance

6.1.2.1. Total UnScheduled work orders received

6.1.2.2. Number of outstanding (incomplete) work orders

6.1.2.3. Unable to Duplicate Malfunction(s)

6.1.2.4. Equipment Mishaps and Abuse (suspected)

6.1.2.5. Operator Errors

6.1.2.6. Average labor hours dedicated to a particular work order

6.1.2.7. Percent of work orders completed (current period & cumulative)

6.1.3. Department Productivity

6.1.3.1. Labor hours dedicated on PM activities

6.1.3.2. Labor hours dedicated on repair (unscheduled) activities

6.1.3.3. Ratio of Scheduled (PM) to UnScheduled (repair) activities

6.1.3.4. Total labor hours available
6.1.3.5. Billable vs. Non-Billable labor hours
6.1.4. Inter-Departmental Measurements

6.1.4.1. Labor hours reporting will be monitored and documented

6.1.4.2. In-Service presentations

6.1.4.3. In-Service participation

6.1.4.4. Monthly meeting attendance

DEFINITIONS:
7. The key to an effective QI Program is in good documentation and communication.

8. The Clinical Engineering Department will submit monthly billing reports to the individual campuses indicating all equipment activity, for their department(s), completed during the previous month.

9. Clinical Engineering will also actively be involved in analyzing trends (positive and negative) for most areas described above.  Some of these results will be reported to the campus Safety Committee on a monthly and/or quarterly basis.
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PROCEDURE PURPOSE:

1. To develop administrative procedures which allow management to adequately staff the Clinical Engineering Department in the event that a disastrous situation.

PROCEDURE STATEMENT:

2. It is important we know what is expected of us during a disaster situation.

PROCEDURES:
3. ALL members of the MH Clinical Engineering department are considered “Essential” and/or “Core” personnel unless and until you receive other instructions from your department heads or designated representative.  Please be prepared to respond accordingly at all times.  This may include working around the clock, taking up temporary residence at your campus or other designated location, traveling throughout and outside the city and/or expanding your work responsibilities in order to meet a specific emergency need.

4. Storm Disaster Preparedness at a System Level
IMPORTANT!  You are a member of the Clinical Engineering Department and a system resource.  You will receive your guidance and instructions from your department Team Leader, Manager and/or System Executive.  Please keep in constant communications with these individuals.

4.1. Condition Definitions
4.1.1. The Disaster Preparedness Committee has created Conditions 1-5 to establish a common language and processes during storm situations.

4.1.1.1. CONDITION 1 — Hurricane/Tropical Storm Warning:  Disturbance enters the Gulf of Mexico, the projected landfall includes the Greater Houston area and is more than 5 days out.
4.1.1.2. CONDITION 2 — Hurricane/Tropical Storm Threat: Hurricane/Tropical Storm is projected to make landfall near the Houston area within 4 days or government officials have ordered evacuation.

4.1.1.3. CONDITION 3 — Hurricane/Tropical Storm Expected: Hurricane/Tropical Storm landfall is expected in 3 days.

4.1.1.3.1. B Team (Relief) & C Team (Support) will be in house while Command Team (Ride-out) & A Team (Ride-out) are securing homes and loved ones.
4.1.1.4. CONDITION 4 — Hurricane/Tropical Storm Imminent: Hurricane/Tropical Storm landfall is expected in 2 days.

4.1.1.4.1. Command Team & A Team are required to report in, B & C Teams are released, and disaster pay will most likely start.
4.1.1.5. CONDITION 5 — Hurricane/Tropical Storm at Hand: Hurricane/Tropical Storm is within 12 hours of landfall.
4.1.1.5.1. Hospital goes into full lockdown during a storm or disaster.
4.1.1.6. POST – Hurricane/Tropical Storm
4.1.2. The Conditions will be determined by the System Command Center in conjunction with local CEOs or designees.
IMPORTANT!  The suggested times associated with each Condition are only suggestions! Conditions can be upgraded or downgraded at any time depending on individual circumstances at each campus.

4.1.3. Conditions will be communicated by the local leadership team and the System communications department.
4.2. Team Definitions
4.2.1. Command Team (Ride Out Team) – Senior Leadership
4.2.1.1. The System Command Center guidebook includes a checklist for the System Command Center and the CEOs to refer to during a disaster under the “Leadership Checklist” tab of your guide.
4.2.1.2. The checklist will be used to guide the CEOs or their designees as Conditions worsen.
4.2.1.3. We have included a Command Center Conference Call Working Agenda and a Command Center Flowchart are provided in the Storm Disaster Guidebook. 
4.2.1.4. The Command Center Conference Call Working Agenda includes suggested conference call times and numbers.
IMPORTANT! - Only the System Command Center is authorized to provide bed availability to outside agencies. Refer all such calls to the System Command Center. 
4.2.2. A Team (Ride Out Team) – Employees who will report in at a designated time to ride out the storm until relief has arrived and they are released by their CEO or designee
4.2.2.1. Plan for 24-hour operations for up to 7 days (Two 12-hour shifts are recommended); consider skill mix of staff and increased census.
4.2.2.2. How many dependents will an ‘A’ team employee need to bring to the hospital?  Know what the policy is for your campus at that moment in time.
4.2.2.3. Use your judgment. If you don’t think a particular employee will show up, then find someone else for your ‘A’ Team.
4.2.2.4. Respect Exemption Guidelines:
4.2.2.4.1. Employee cares for an elderly, handicapped, or chronically ill relative
4.2.2.4.2. Two healthcare providers in the household or a single parent with children less that 2 years of age
4.2.2.4.3. Military commitments
4.2.2.5. Refer to item 9 on this procedure for further Preparation Recommendations
4.2.3. B Team (Relief Team) – Employees who will provide pre-storm support and immediate relief (within 24 hours if possible) post storm.
4.2.3.1. Members should be prepared to report back within a few hours of landfall, as conditions allow.
4.2.3.2. Refer to item 9 on this procedure for further Preparation Recommendations
4.2.4. C Team (Support Team) - Employees who will provide pre-storm support and report back between 24 – 48 hours post storm to restore normal operations.
4.2.4.1. Members have 1 to 2 days to return  or check in with their supervisor.
4.2.4.2. Refer to item 9 on this procedure for further Preparation Recommendations
4.3. Communications - Communications during Storm Disaster situations will utilize the following vehicles:
4.3.1. Storm e-mail updates (special “storm” banner)

4.3.2. ClinWeb, MHWeb, and Insite
4.3.3. Storm Hotline – 713-448-STOR(M)
4.3.4. www.memorialhermann.org
4.3.5. News media outlets

4.3.6. More information can be found in the Guidelines for Disaster Communications section of the Guide as well as in the Employee Guide.
4.4. Evacuation
4.4.1. The decision to evacuate a facility will come from the System Command Center in coordination with that local CEO.
4.4.2. The System Command Center will coordinate all patient transfers to all of our hospitals, taking into consideration staffing and transportation issues.
4.4.3. Beds will be released to the evacuating facility by the System Command Center.
4.4.4. Staff may be required to go with patients to ensure their safety and continuity of care. Staff may also be asked to report to a different facility depending on the circumstances.
5. Inclement Weather or Adverse Weather Conditions:

5.1. Inclement weather is defined as weather, which, due to its nature, could inhibit traffic and transportation systems that staff members rely on to commute to work (i.e., high water, ice, debris from high winds, etc.) 

5.2. All Clinical Engineering personnel have a personal obligation to be available and to report for work during periods of adverse weather conditions.  Employee compensation during adverse weather conditions will be governed by the rules below. 

5.3. Compensation for employees who are scheduled to work and are either late or unable to report for work as a result of adverse weather conditions such as dangerously high winds and/or flooding, should be handled in the following manner:

5.3.1. Should a member of the Clinical Engineering staff find he/she will be late to report for work, he/she will inform their immediate supervisor immediately.  Leaving a message on voicemail or sending an email is unacceptable notification.  Live contact is mandatory.  If live contact is not achieved at the first attempt, keep trying.

5.3.2. If these employees wish to be paid for their unworked regularly scheduled hours, they may use accrued PTO, Holiday or Personal Time.  EIB may not be used.

5.3.3. If these employees do not wish to use PTO, Holiday or Personal Time, the time should be reported as “Excused Unpaid.”

5.4. When circumstances allow, the Clinical Engineering System Executive may establish work schedules that will enable the continuation of operations.  Employees are obligated to adhere to these schedules and, when appropriate, the System Executive may take corrective action for employees failing to adhere to department schedules.

5.5. In cases where employees are not able to make it to their assigned facility but could reach a closer Memorial Hermann Hospital campus, they are encouraged to contact the Clinical Engineering Department Manager or System Executive to offer their services.

5.6. If it is unsafe to report to work on time, the employee must contact his/her supervisor and keep the supervisor informed of his/her availability. 

5.7. All staff is to remain on duty, and await further instructions from the Clinical Engineering Department Manager/System Executive to assure a safe level of staffing.  Your department’s leadership must know where you are and how to reach you at all times.  You are not allowed to leave campus without leadership knowledge and approval.  Everyone is essential and it is vital we know who is where and when in other to meet our goals.
Extreme Emergency Cases ONLY:  If an Inclement Weather emergency plan is activated for a particular campus, the Clinical Engineering staff located at that campus will follow the prescribed guidelines for that campus.   The Clinical Engineering leadership (Mangers and System Executive) will be advised of the current situation as quickly as possible. 

6. Hurricane Evacuation Map
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7. Fire
7.1. In the event of a fire (real or drill), staff members are advised to follow local procedures and to evacuate the facility in accordance with campus directive.  Each campus has been designated a specific location for all technicians (permanently assigned and visiting) to gather and verify 100% evacuation.  This evacuation plan MUST be posted in plain sight and all staff must be aware of its existence and what must be done in case of a fire.
8. All Other Disaster Situations (natural or man-made)

8.1. The Memorial Hermann Clinical Engineering Department leadership must be notified immediately as to the possibility of or the active involvement in a disastrous situation.

8.2. The System Executive of Memorial Hermann’s Clinical Engineering Department will assess the situation and develop a plan of action to mitigate the issue(s) facing the department.

8.3. Contact Information:

	Name:
	Department/Title:
	Location:
	Office Phone:
	PIN:

	CLINICAL ENGINEERING DEPT.
	Clinical Engineering
	SouthWest Office
	(713) 456-5076
	 

	BIOMEDICAL ENGINEERING
	Clinical Engineering
	SouthWest Office
	(713) 456-5076
	 

	BIOMEDICAL ENGINEERING
	Clinical Engineering
	Hermann Hospital
	(713) 704-3613
	 

	RADIOLOGICAL ENGINEERING
	Clinical Engineering
	SouthWest Office
	(713) 456-5098
	 

	ELECTRONICS ENGINEERING
	Clinical Engineering
	SouthWest Office
	(713) 456-5536
	 

	MHSWH MAINTENANCE
	Maintenance option #1
	SouthWest Office
	(713) 456-5133
	 

	 
	 
	 
	 
	 

	Alfonso, Al  (713-805-5317)
	Clinical Engineering
	9401 SW Frwy
	(713) 448-5486
	24872

	Scales, Nancy
	Administrative Assistant
	9401 SW Frwy
	(713) 448-5076
	19429

	Cawthon, Dan  (281-382-0042)
	Manager, Imaging Eng.
	SouthWest Office
	(713) 456-5744
	19798

	Dowell, Dennis  (713-697-1902)
	Manager, Electronics Eng.
	SouthWest Office
	(713) 456-4410
	19421

	Don Tucker  (240-344-4430)
	Manager, BioMedical Eng.
	SouthWest Office
	(713) 456-4223
	10901

	Adam Broussard
	Coordinator, Database
	SouthWest Office
	(713) 456-4556
	21113

	Steve Blake
	Coordinator, Finance
	SouthWest Office
	(713) 456-5623
	19168

	Holcomb, Ginger
	Administrative Assistant
	SouthWest Office
	(713) 456-5076
	# 3                   24100

	Linda Henderson
	Sr. Secretary
	SouthWest Office
	(713) 456-5743
	10993

	Armitage, Albert
	Coordinator, BioMed Equip.
	SouthWest Office
	(713) 456-5810
	24295

	Joe Bowers
	FCC/Purchashing
	SouthWest Office
	(713) 456-4224
	21594

	Office FAX
	 
	 
	(713) 456-5745
	 

	Katy
	BioMedical Department
	133-XXX
	2300xxx
	(281) 644-7176
	(281) 644-7006

	Hermann TMC
	BioMedical Department
	069-XXX
	5400xxx
	(713) 704-3613
	(713) 704-5654

	Children's TMC
	BioMedical Department
	077-XXX
	8000xxx
	(713) 704-3613
	(713) 704-5654

	SouthEast
	BioMedical Department
	005-XXX
	3000xxx
	(281) 929-4175
	(281) 929-4738

	The Woodlands
	BioMedical Department
	029-XXX
	6000xxx
	(281) 364-5567
	(281) 364-5544

	NorthWest
	BioMedical Department
	009-XXX
	2000xxx
	(713) 867-4341
	(713) 867-3325

	Memorial City
	BioMedical Department
	041-XXX
	9000xxx
	(713) 242-3675
	(713) 827-4665

	Sugar Land
	BioMedical Department
	129-XXX
	2200xxx
	(281) 725-5262
	 

	SouthWest
	BioMedical Department
	013-XXX
	4000xxx
	(713) 456-6176
	(713) 456-5398

	 
	Alternate
	 
	 
	(713) 456-5950
	 

	NorthEast
	BioMedical Department
	142-XXX
	 
	(281) 540-7877
	(281) 540-7898

	Westside
	BioMedical Department
	933-XXX
	 
	(713) 932-5882
	 


Extreme Emergency Cases ONLY:  If a Disaster plan is activated for a particular campus, the Clinical Engineering staff will follow the prescribed guidelines for that campus.   The Clinical Engineering leadership (Mangers and System Executive) will be advised of the current situation as quickly as possible. 

9. In many situations, it will be vital that we know what level of support to expect from support services and other associated agencies.

9.1. Will parts suppliers still be able to deliver and to what degree of efficiency?

9.2. Will service providers still be able to provide expected service?  If not, what alterations will we need to contend with in the interim?

9.3. Do we have a alternate source for:

9.3.1. Auxiliary Staff Assistance

9.3.2. Test Equipment

9.4. Are we prepared to come to the aid of neighboring hospitals and facilities?
10. Preparation Recommendations

10.1. Preparatory Actions to Take

DO NOT make any assumptions.  Communicate with your department’s leadership immediately for situation status, guidance and expectations.
10.1.1. Make sure your family is safe and provided for (including pets).  You may not have a chance to do this once everything is underway.  Please do not plan on sheltering your family at the hospital – worst case, the city will have designated shelters in operation.

10.1.2. Establish a Communication Protocol – if conditions deteriorate, how will you communicate your condition to your family and friends?

10.1.3. Consider

10.1.3.1. Gasoline

10.1.3.2. Food & Water

10.1.3.3. Cash on Hand

10.2. Supplies to have with you if called In

10.2.1. Sleeping Bag

10.2.2. Pillows and Blankets

10.2.3. Sleeping Cloth

10.2.4. Several Changes of Cloth – particularly undergarments

10.2.5. Towel(s)

10.2.6. Toiletries – toothbrush/paste, soap, shampoo, deodorant, contact lens supplies, etc.

10.2.7. Flashlight – extra batteries

10.2.8. Water – a couple of bottles are recommended just in case

10.2.9. Snacks – be prepared with your own ready-to-eat supplies (i.e. Crackers, Nuts, Candy, Granola Bars, etc.)

10.2.10. Cards and Games

10.2.11. Cellular Telephone – fully charged at all times

11. Chain of Command – During Disaster Situations
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11.1. Primary chain of command remains with your department leadership (MH Clinical Engineering).  Please communicate with your department team leaders, managers and System Executive for instructions.  If instructed to act by your local campus leadership:

11.1.1. Please have everything directed through your campus team leader(s)

11.1.2. Use your discretion when taking action

11.1.3. Keep your department’s leadership informed at all times

11.2. If local instructions conflict with instructions given you by your department leadership, your department’s guidance takes precedence unless it is a life or safety threatening situation – please use your common sense and discretion.
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PROCEDURE PURPOSE:

1. To establish Safety guidelines/standards for the Clinical Engineering Department.

PROCEDURE STATEMENT:

2. It is important we establish clear safety standards and expectations when executing our duties.

PROCEDURES:

3. Personnel assigned to the Clinical Engineering Department have primary responsibility for maintaining a safe working environment in all areas directly involved in the execution of their duties (i.e. workshops, offices, storage, and test areas).  We will be proactive in our organization’s safety program designed to maintain a safe working/living environment for patients, visitors and staff.

4. Clinical Engineering personnel will be thoroughly familiar with the proper operation(s) of clinical equipment assigned to their facility.  They will be familiar with departmental and organizational procedures governing our safety program(s) including emergency and evacuation procedures.

5. It is everyone’s responsibility to maintain a clean and safe environment.  Anyone aware of a situation involving fire, electrical, mechanical, plumbing hazards or any hazards affecting the safety and/or well-being of patients, visitors or staff will act quickly to eliminate the hazard and provide controls to mitigate future occurrences.

6. The primary function in safety is to be of a preventive rather than a corrective nature.

FORMALIZED MAINTENANCE PROGRAMS:
7. The formalized maintenance program may consist of specific preventive maintenance, calibrations, inspections, operational tests and requirements in the form of schedules specifically prepared for the facility’s clinical equipment.

MAINTENANCE, TESTS AND INSPECTION SCHEDULES:
8. All maintenance, test and inspection schedules are approved for the facility’s clinical equipment by the System Executive of Clinical Engineering.  These schedules and procedures are listed in detail and are reviewed regularly for accuracy.  They are kept in the Clinical Engineering shop at each hospital/medical treatment facility/campus.

8.1. Cardinal Principles:
8.2. Have the right tool for the job.  Do not use substitutes
8.3. Use the correct tool as intended
8.4. Maintain tools and test equipment in good operating condition
8.5. Store tools and test equipment properly and safely after each use
8.6. Safety goggles, face shields, respirators and protective clothing will be worn in accordance with procedure and the requirements of the job being done
8.7. Proper Lifting and Carrying techniques will be observed at all times
HAND TOOLS AND EQUIPMENT:
9. Clinical Engineering Personnel will be instructed and evaluated by the System Executive, Managers and Team Leaders of the Clinical Engineering Department in the proper and safe use of hand tools and equipment.

POWER TOOL SAFETY:
10. Power tools will be operated by authorized, trained personnel only.  These tools will be inspected for safety before each use.

11. Defective or malfunctioning power tools (i.e. frayed power cord, broken plug) will be reported and repaired prior to use.  In situations where the equipment cannot be repaired immediately, the defective unit will be tagged “DO NOT USE” and stored in a secure location.

12. Ungrounded power tools are strictly prohibited in wet areas or when in close contact with metal objects or surfaces.  An exception to this rule is when the tools are Double Insulated in accordance with Occupational Safety and Health Administration (OSHA) standards

13. Standard power tools are prohibited in explosive or extremely dusty areas.  Non-Sparking power tools are recommended.  This includes explosion proof flashlights.

14. Extension cords are to be used only when necessary and in accordance with OSHA recommendations

15. Safety Guards will be present on all portable power tools (i.e. grinders, electric saws)

16. Safety Goggles will be worn when using all power tools and equipment.

17. Power tools will be cleaned with high-flash solvents.

18. When using compressed air, the line pressure will not exceed 80 Pounds per Square Inch (PSI).  Facial protection will be worn at all times.

19. Power tools will be disconnected from its power source when not in use or when making necessary adjustments (i.e. changing guards or accessories)

20. Power tools will be operated and maintained as designed and outlined by the manufacturer.  Only qualified personnel or the manufacturer, while observing Underwriters Laboratories (UL) approved techniques, will perform periodic maintenance or necessary repairs to this equipment.

21. Extra precautions will be observed when operating a power tool on a ladder or scaffold.

22. Two hands will always be used when operating a power tool on a ladder or scaffold.

23. When working on electrical switches and/or systems, the system will be de-energized at the source.  Moreover, the system must be tagged to prevent accidental re-energizing while work is being performed.

LADDER SAFETY:
24. Only wooden and plastic UL approved ladders will be permitted when performing electrical repairs or installations (metal ladders are allowed in specific situations as long as all safety issues are addressed and mitigated).

25. Portable ladders will be equipped with non-slip bases.  The bottom will be held, tied or otherwise secured to prevent slipping.  If a stepladder is used on a polished floor, a non-slip material will be applied to the front two (2) feet.

26. Straight ladders will be placed so that the horizontal distance from the base of the plane of the support is approximately one-fourth (.25) the length of the ladder between the ground and the top support.  A minimum of three (3) feet of the ladder should extend above the support.  This is in accordance with OSHA requirements.

27. Ladders will never be used in place of runways or scaffolds.

28. Ladders will not be placed in from of doors which open toward the ladder unless the door is locked, blocked, or guarded by a designated individual.

29. A ladder will never be leaned against glass or plastic.

30. Ladders will be placed only on a solid footing and will be equalized on both sides so that they can not sink or overturn.

31. Ladders will be climbed with both hands on the rails or rungs.  If material is to be used, it will be transported up and down via rope-and-bucket.  If more than one (1) tool is to be used, the bucket containing the extra tools will be supported to the ladder by an “S” hook rather than by one hand.  Safety will never be compromised.

32. The user will always face the ladder.  A ladder will never be ascended or descended with the users back to the ladder.  The worker will not lean too far out to either side or extend unsafely overhead.  The user will never stand higher than the third highest rung of a single or extension ladder.  The top platform of the stem ladder will not be used for a standing platform at any time.

33. Ladders will be inspected carefully prior to each use.  Defective ladders will be tagged for immediate repair or destruction.  Defective ladders will not be used under any circumstances.

34. Short ladders will never be spliced together to provide additional length.

35. Loose tools and/or materials will never be placed on the top step of a stepladder.  Holes may be drilled into the top step of a stepladder to hold necessary repair tools. (i.e. screwdrivers, hammers)

36. Metal ladders will not be used around electrical circuits or overhead wiring where they may come in contact with the electrical wire or circuit.

37. Public areas where ladders are in use will be roped off and clearly identified with warning signs.

38. When erecting or lowering a ladder in a public place, a minimum of two workers will be present.

39. Ladders or stepladders will not be left up and unattended at any time in a public area.  If a ladder is to be left for a short period of time, it will be taken down and laid against a wall in such a way that it will not cause a tripping hazard.  If this cannot be accomplished safely, the ladder will be removed completely from the area.

MACHINE SHOP EQUIPMENT:
40. The kinds of machine shop equipment found in a health care facility are those which present the most hazardous environment in the manufacturing industry.  Protection against these hazards lies in the intelligent use of these machines, common sense and in a well-engineered guarding system.

41. If the Engineering and Clinical Engineering Department/Service personnel are to insure safety in the workplace, the machine shop must be put in order and the safety rules followed to the letter.  The facility must do its part to insure all safety items are available to its personnel.

42. The following guidelines, if followed, will help accomplish this goal:

42.1. Power guards will be provided for all machines.  Equipment will never be operated after guards have been removed.

42.2. All rotating parts of a machine will be guarded against contact with the operator.  Even smoothly, slowly rotating shafts may grip clothing or hair.  The danger increases if collars, key belts or neckties are exposed.  Deteriorating mechanisms usually need complete enclosure.

42.3. Exposed shaft ends will present smooth surfaces.  They should not project more than one half (.5) of the shaft diameter beyond the bearing or hub unless they are guarded by caps or sleeves.

42.4. Gears should be enclosed on all sides and have no opening that exceeds one half inch if the guard is within four (4) inches of the gear.  Gear guards will be made of metal.

42.5. A conventional air circulation fan on the floor or suspended below seven (7) feet from the floor at its lowest point will have a mesh guard completely enclosing the fan blades.  The mesh for such a fan will not exceed more than one half (.5) inch.  Fans set above the floor level will have the bases securely fastened.

42.6. Grinding wheels will be provided with hood guards.  A transparent shield shall be fixed to the grinder to help protect the eyes of the operator.  Eye protection will also be worn.  Wheels will be inspected routinely for cracks and scaling.

42.7. All machine shop equipment will have excellent lighting at the point of contact and will conform to ANSI Standards A-11.11 1965 – (R-1970), “Practice of Industrial Lighting,” and A-85.1-1956— (R-1970), “Practice for Protective Lighting.”

42.8. The department manager will see that power tools and units are not abused and are used only by trained, authorized personnel in the manner that they were intended.

MACHINE GUARDS:
43. Too frequently, the purpose of guarding is misunderstood.  It is thought to concern only the point of operation or power transmission.  However, guarding is also necessary to prevent injuries from other causes on and around machines.  Specifically, machine guards protect against or prevent injury from these sources:

43.1. ALL GUARDS MUST:

43.1.1. direct contact with moving parts

43.1.2. work in process (i.e. kickbacks on a circular ripsaw, metal chips from a machine tool, splashing of hot metals or chemicals)

43.1.3. mechanical, electrical or structural failure of the machine in use

43.1.4. human failure prompted by such things as curiosity, zeal, distraction, fatigue, indolence, worry, anger, illness and deliberated chance taking.

43.1.5. conform to the standards set by OSHA or the State Inspection Department that has jurisdiction.

43.1.6. be considered a permanent part of the machine or equipment

43.1.7. afford a maximum, positive protection

43.1.8. prevent access to the danger zone during operation

43.1.9. not weaken the structure of the machine

43.1.10. be convenient to use and not interfere with the efficient operation of the machine (i.e. not cause any discomfort to the operator)

43.1.11. be designed for the specific job and specific machine, with provision of oiling, inspection, adjusting and repairing of the machine parts

43.1.12. be durable, resistant to fire and corrosion and easily repaired

43.1.13. be constructed strong enough to resist normal wear and shock and withstand long use with a minimum of maintenance (the guard should not, itself, present a hazard such as splinters, pinch points, shear points, sharp corners or rough edges)

SOLDERING:
44. Soldering electronic components within clinical equipment is a routine function of the Clinical Engineering department.  Soldering and de-soldering techniques will be practiced until the technician becomes efficient at this task.  A poor soldering job on a component circuit board can cause extensive component damage.  The following precautions will be followed.

44.1. The correct size soldering iron (physical size and temperature) will be used for the job at hand.  Too cold and the soldering result will be a “cold solder joint.”  Too hot and the printed circuit board may be damaged to the point of needing replacement.  Lifted lands or runs on the circuit board could result.

44.2. Whenever possible, soldering components on a circuit will be accomplished in a location with no traffic (i.e. a work bench at the engineering shop).  A soldering iron will not be used in the presence of explosive vapors.

44.3. When not actively in use, the hot iron will be placed on a holding rack away from any flammable material.  The holding rack will be made in such a way that the entire hot end of the iron is enclosed and inhibits the direct contact of this part of the iron.  Always insure the surface you place the iron on is not of a substance that will melt or burn (i.e. plastic, wood, carpeting).

44.4. Disconnect electrical soldering irons from power immediately upon completion of work or when the iron will be left unattended.  DC Soldering Stations will be turned “off.”

44.5. Never test the temperature on an iron by placing it near your hand or face.  Since an iron will need to be cleaned and tinned for use, a piece of solder can be used to verify temperature.

44.6. In the process of de-soldering, an apparatus designed specifically for this purpose will be used.  (i.e. “solder sucker”)  Never use positive pressure (i.e. blowing) to remove hot solder.  This will cause splattering.

44.7. Never snap or throw solder to get it off of a hot iron tip.  Excess solder will be wiped off the tip using a damp cloth or sponge.

44.8. The iron’s power cord will be inspected prior to use.  A bad cord will be replaced or repaired immediately and before use.

44.9. Make sure you are aware and understand the work you are about to perform.  Some components require heat sync application to insure the heat of the iron will do no damage.  Work at a soldering station where the operator’s wrist can be grounded to insure the lack of static electricity.

44.10. Ample lighting is required to allow clear viewing of the component(s) to be removed and/or replaced.  A magnifier lamp is always a good choice when working on a circuit board.

ELECTRICAL SAFETY:
45. Always de-energize (turn-off) electrical devises prior to initiating maintenance.  Power switches will be tagged and, if possible, locked when they are physically located at a distance from where the technician will be working. (i.e. Radiology rooms)  The same technician who secured the system will bring the system back on line once maintenance is completed.

46. Clinical engineers will not repair, service, or perform any operations on energized electrical lines or equipment except under the following circumstances:

46.1. Line voltage and current testing with suitable instrumentation and instruction

46.2. Cutting of power lines will present an immediate hazard to life or limb

46.3. Electrical power is necessary for the testing and/or calibration of the equipment.  (strict safety standards will be observed at all times)

46.4. Other exceptions may be found in major organization publications pertinent to electrical safety.  Some of these organizations are:

46.4.1. Occupational Safety and Health Administration (OSHA)

46.4.2. Health, Education and Welfare (HEW)

46.4.3. Public Health Service (PHS)

46.4.4. Food and Drug Administration (FDA)

46.4.5. Medical Device Safety Group

46.5. Other involved voluntary consensus standards (nationally agreed-on specification) such as:

46.5.1. National Fire Protection Association (NFPA)

46.5.2. National Electrical Code (NEC)

46.5.3. American National Standards Institute (ANSI)

46.5.4. Underwriters Laboratory (UL)

46.5.5. Association of the Advancement of Medical Instrumentation (AAMI)

46.5.6. Joint Commission on the Accreditation of Hospitals (JOINT COMMISSION)

47. All Clinical Engineering Department personnel should be trained in the art of artificial respiration techniques.

48. Replacement components will meet 100% of the original manufacturer’s specifications.  This may mean purchasing the repair part directly or indirectly from the original manufacturer.

49. Extension cord will be limited to temporary and/or emergency use only.  These extension cords will comply with National Fire Protection Association Standard No. 56-A, Section 3514 (1973).  Cord caps (plugs) will be purchased with hand plugs to eliminate strains on the wiring connections.  All extension cords and peripherals will be hospital grade and be affixed with the UL seal of approval.  Extension cords are not allowed on permanently placed clinical equipment.

50. In the case of mobile clinical equipment, all exposed metal parts not carrying a current will be grounded through a special cord and plug.  Adapters will be provided until all outlets can be converted to grounded types.

51. Emergency electrical power will be limited to special plugs (RED outlets) as outlined in the facility’s Safety Manual.  Technicians will be aware of the equipment designated to utilize these outlets.

52. Electrical devices shall be protected from wet floors at all times.  Extension lights will be equipped with rubber handles, sockets and lamp guards.  Cord casings will be of an approved rubber material.  Any cords showing frays, cuts, extreme wear or evidence of overheating will be repaired or replaced prior to use.

53. Prompt testing and repairs will be made to any piece of electrical equipment having caused a shock to its operator.  Chassis grounding will be evaluated and a leakage test will be performed prior to use.

MISCELLANEOUS ELECTRONIC EQUIPMENT SAFETY:
54. Equipment with a potential for contamination (i.e. infectious, toxic or radioactive) will be certified as safe by the appropriate branch laboratory, department chief or radiation control officer prior to repairs being accomplished.  This certification will be in writing and on a tag attached to the equipment.

55. When batteries are being charged (i.e. mobile x-ray systems), open flames or other possible ignition sources will be kept clear.  Smoking will be prohibited.  Battery charging will be performed in a well-ventilated area.  Hydrogen gas given off during charging operations is highly flammable and may flash or explode.
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PROCEDURE PURPOSE:

1. All equipment capable of producing x-radiation will operate in a manner which will present the least possible eradiation hazard to the operator and any personnel in the immediate area.  Unless there is a diagnostic test being conducted, there will not be any X-Ray exposures in or about patient or visitor areas.

PROCEDURE STATEMENT:

2. It is important we set clear guidelines in order to maintain the highest degree of safety when dealing with radiation producing equipment.

PROCEDURES:
3. Personal Protection

3.1. Any personnel who is libel to be exposed to one-quarter radiation work dosage, will be monitored via a radiation film badge system.  When a lead apron is worn the film badge is to be worn at the collar outside the apron.  Otherwise, the film badge should be worn on the trunk of the body.

3.2. All personnel required to remain in an area where x-radiation exposure is taking place, must at all times wear protective lead aprons and utilize all other physical means including time and distance in order to minimize receiving dose.  All non-essential personnel shall clear the area while x-radiation exposures are taking place.

3.3. Under no circumstance will x-radiation exposure be made within a permanent installation without closing all doors.

3.4. Portable X-Radiation Machines:

3.4.1. The operator shall wear a lead apron and shall check that no one is in the direct or useful beam.

3.4.2. The operator shall collimate the beam to include only the area of interest.

3.4.3. The operator shall make the radiographic exposure at the maximum distance from the x-radiation source by utilizing the full length of the exposure switch cord (where applicable).

3.4.4. If a piece of test equipment or object of interest will not stay by itself, it will be taped or held by some other means than by the operator or other personnel.

3.4.5. Personnel shall be notified before an exposure is to be made so that they can exit the area or seek protection from the beam with protective apron.  It is the responsibility of the operator to assure that this procedure is followed.

3.5. Portable Fluoroscopic Units (C-Arms)

3.5.1. The unit shall be used only by individuals specifically trained and well versed in its operation, radiation specifications, characteristics, and levels of exposure capability.

3.5.2. All individuals utilizing this equipment shall wear protective aprons.

3.5.3. No one shall be allowed in the direct or useful beam unless proper shielding devices are utilized.

3.5.4. Personnel not required to be close to the area should maintain at least six (6) feet of distance from the beam.

3.5.5. The smallest x-radiation size possible should be used to minimize personnel exposure.

3.5.6. The skin exposure spacer should always be attached to the equipment in order to lower personnel exposure.  The unit shall not be used at a source to target distance of less thank 12 inches (30cm).

3.5.7. The shortest amount of fluoroscopic time shall be utilized along with the lowest KvP and mA setting to complete testing.

3.6. The Radiation Safety Officer (RSO) will review all personnel radiation reports.

3.6.1. A total maximum dose allowable will be 40 mrem/month, as allowed by federal and state requirements.

3.6.2. The Radiation Safety Officer (RSO) will interview any person receiving more than 40 mrem/month.

3.6.3. Any suspected high dose (over 50 mrem/month which occurs routinely within a specific area or to a specific individual) will be thoroughly investigated and reported to the department manager by the Radiation Safety Officer.

3.7. Radiation personnel shall not at any time be called upon to restrain a patient during the exposure of x-radiation.

3.8. During testing of equipment, restraining devices will be used rather than having the test equipment held by hand.

3.9. Under no circumstances shall female personnel who are pregnant or unsure of pregnancy use the equipment or be allowed within the area during x-radiation exposure.

3.10. Pregnant personnel will immediately notify the department manager, who in turn will notify the Radiation Safety Officer.  Work assignment will be in compliance with Federal and State recommendations and regulations so as not to allow for any potential cumulative fetal dose in excess of 50 mrem during the gestation period.
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PROCEDURE PURPOSE:

1. Hazardous chemicals will be handled and treated as outlined in the Material Safety Data Sheet (MSDS).  An MSDS will be kept on file (hard copy and/or electronically) for each material/chemical used in the course of our work.  These sheets will be located in the BioMedical, Radiology, and Electronic departments.  All aspects of safe treatment and handling will be followed to the letter.

PROCEDURE STATEMENT:

2. It is important we have the necessary documentation on hand regarding chemical safety and safeguards.

PROCEDURES:
3. The MSDS is designed to identify, treat and protect against most hazardous chemicals found in the workplace.  Although the format for these sheets may differ and change, they will always contain the following data:

3.1. the chemical’s hazardous components

3.2. the chemical identification

3.3. its common names

3.4. Permissible Exposure Limit (PEL) per OSHA stipulations

3.5. Threshold Limit Value (TLV) per the American Conference of Government Industrial Hygienists (ACGIH)

4. Section I: Identity, as Shown on the Label or List

4.1. manufacturer’s name address and telephone number

4.2. Emergency Assistance telephone number

4.3. Substance Identification & Information telephone number

4.4. the date the substance was prepared

4.5. the signature of the individual who prepared the substance

5. Section II: Hazardous Ingredients Identity Information

5.1. the substance’s hazardous components

5.2. chemical identification and common names

5.3. PEL and TLV

5.4. other recommended safe exposures limits

Note:  Should the identity of the chemical be a trade secret, it is not required to list its identification.  The MSDS will list the hazards and required safety measures.

6. Section III: Physical/Chemical Characteristics

6.1. boiling point and/or melting point indicating the point at which this substance will change from a liquid to a breathable gas

6.2. evaporation rate and vapor density (these are important for toxic gases, flammable substances and vapors that could be inhaled)

6.3. specific gravity and solubility in water (will the substance sink, float or mix with water)

6.4. normal odor and appearance of the substance (how the substance appears under normal circumstances)

7. Section IV: Fire and Explosive Hazard Data

7.1. the Flash Point of the substance (at what temperature will the substance become unstable)

7.2. the type of fire extinguishing method to use in the event of a fire (A, B, C, Co2, Foam – refer to the “Types of Extinguishers” section in this manual)

7.3. any unusual fire and explosion hazards

8. Section V: Reactivity Data

8.1. stability

8.2. incompatibility (volatile mixtures)

8.3. dangerous byproducts produced due to aging or use

8.4. hazardous polymerizations that may occur

8.5. storing the substances safely

9. Section VI: Health Hazard Data

9.1. how the substance may enter the body (inhaling, swallowing or through the skin).  Suggestions will be given on how to best handle the substance to limit the possibility of harm to you and those around you.

9.2. consequences of possible exposure

9.3. will the effects of an exposure show up immediately (acute) or will they develop over a period of time (chronic)

9.4. First Response, First Aid Procedures until medical assistance arrives

10. Section VII: Precautions for Safe Handling and Use

10.1. how to treat a chemical release/spill

10.2. safe handling and storing

10.3. disposal

11. Section VIII: Control Measures

11.1. respiratory protection devices

11.2. gloves

11.3. eye protection

11.4. protective clothing

11.5. proper hygienic habits and practices

Note: The MSDS was created and is required by law as part of your “Right to Know” about on the job hazards.
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PROCEDURE PURPOSE:

1. Medical equipment used in direct patient care is categorized at a variety of levels of performance, reliability and safety.  As a result, medical equipment is NOT all handled in the same way.
2. All maintenance significant medical equipment in the Clinical Engineering database will fall within two general and overriding categories:

2.1. Life Support Equipment:  Any device used for the purpose of sustaining life and whose failure to perform its primary function, when used according to manufacturer's instructions and clinical protocol, is expected to result in imminent death in the absence of immediate intervention (examples include ventilators, anesthesia machines, and heart-lung bypass machines)

2.2. Non-Life Support Equipment:  Any device used for patient treatment and/or diagnosis (not categorized as “life support” equipment) whose failure to perform its primary function, when used according to manufacturer's instructions and clinical protocol, is not expected to result in imminent death in the absence of immediate intervention (examples include infusion pumps, vital signs monitors, and blood pressure machines)

3. Our Equipment Management Program uses three sections with numerical values to categorize and prioritize the equipment.  The sections are Function, Risk and Maintenance.  The breakdown is as follows:

PROCEDURE STATEMENT:

4. It is important we establish clear guidelines for managing our equipment inventory.

PROCEDURES – FUNCTION:
	Life Support
	10
	

	Surgical/Intensive Care
	9
	

	Physical Therapy/Treatment
	8
	

	Surgical/Intensive Care Monitoring
	7
	

	Physiological Monitoring & Diagnostic
	6
	

	Analytical Laboratory
	5
	

	Laboratory Accessories
	4
	

	Computer Related
	3
	

	Patient Related Other
	2
	

	Office & Miscellaneous
	1
	


RISK:

	Patient Death
	5
	

	Patient or Operator Injury
	4
	

	Inappropriate Therapy or Misdiagnosis
	3
	

	Care Interruption
	2
	

	No Significant Risk
	1
	


MAINTENANCE:

	Extensive
	5
	

	Above Average
	4
	

	Average
	3
	

	Below Average
	2
	

	Minimal
	1
	


The sum of these three sections will indicate the Equipment’s Threshold Value (ETV) or Equipment Criteria Threshold (ECT).

(a) Function + Risk + Maintenance = ETV/ECT

5. Equipment with an ECT value of 16 or greater is automatically added to the program and is put in a highly visible category.  Equipment in this category will have a Preventive Maintenance (PM) scheduled at least every six (6) months.  This equipment will be monitored and reviewed annually by the hospital’s Safety Committee.

6. Equipment with an ECT value between 9 and 15 will be part of the general inventory and will have PMs scheduled every twelve (12) months.

7. Equipment with an ECT value of 8 and below will not be scheduled on a PM program.  These items will have a Safety Inspection and Operational Inspection performed when they are received into the facility and again only after unscheduled repairs are performed.

EXCEPTIONS:
8. As an additional measure in the evaluation process, we will be taking the following scopes, agencies’ and entities’ recommendations/best practice into account:

8.1. Patient, Staff and Guest Safety

8.2. Manufacturer

8.3. Industry

8.4. Government

8.5. Productivity and Efficiency
PROGRAM MANAGEMENT
9. Open Scheduled Work Orders (W/O) must be reviewed regularly by the appropriate campus clinical engineering team.
10. Any W/O with a “Work Order Status” of:
10.1. “ACTIVE-NEW”

10.2. “Waiting For Parts”

10.3. “Work In Progress”

…open for greater than 90 consecutive days must be reviewed for status accuracy.

10.4. A W/O with status of “ACTIVE-NEW” is assumed to be a W/O that has not received any attention to date.  Once the work order is open, change the status to a more appropriate code.
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PROCEDURE PURPOSE:

1. Establishing controls to help us keep good records and an accurate inventory of MHHCS owned medical equipment.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for managing our medical equipment inventory.

PROCEDURES:
3. The ultimate responsibility for the Equipment Inventory Management program will fall on the System Executive of Clinical Engineering.  He/She will delegate duties and responsibilities to Managers, Team Leaders, Technicians and Support Staff as necessary to maintain an accurate and timely program.

4. Any changes, modifications, additions and/or deletions of equipment or related parts and accessories will be entered into the appropriate databases (i.e. PLANON) and related documents and systems within thirty (30) days of the activity taking place.

5. A complete inventory will be maintained at the system office, Clinical Engineering Department.  The Clinical Engineering Shop at each hospital will have a copy of their facility’s inventory report available at all times.

6. The Team Leaders at each facility will be responsible for maintaining an accurate Equipment Inventory Management program for their facility.

7. The equipment inventory must be kept separate from other equipment information and must be produced as a separate entity.  The inventory will include all equipment in the Equipment Inventory Management program.  Equipment will have a variety of “status” life codes to choose from:

7.1. Active

7.2. Active – No Support

7.3. Active – Inventory

7.4. Active – Leased

7.5. Biomed In Storage

7.6. CE Test Equipment
7.7. Lost, CNL – Retired
7.8. Removed from Service

7.9. Retired Permanently
7.10. Special

7.11. Transfer

8. An accurate “Life Support Inventory” report (equipment with an Equipment Criteria Threshold of 15 and above) will be printed to become part of the Medical Equipment Management Plan maintained by the organization’s Safety Committee.
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PROCEDURE PURPOSE:

1. To establish functional organizational controls to insure the safety of our patients, staff and visitors as well as the proper operation of all medical equipment used at our medical treatment facilities that is not owned by the Memorial Hermann.
2. These categories would include:

2.1. Loaner Equipment

2.2. Rental Equipment

2.3. Equipment on Consignment

2.4. Demonstration Equipment

2.5. Patient/Staff Owned Medical Equipment (Home Use and/or Private Practice)
EXCEPTION: Negotiated equipment contracts. These will be evaluated on a case-by-case basis. Safety and compliance standards are discussed and negotiated as part of the initial contract.
PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for accepting and using non-Memorial Hermann owned medical equipment.
PROCEDURES:
4. When a piece of medical equipment comes on to our campus and prior to its use on a patient, the appropriate branch of the Clinical Engineering (CE) department must be notified (BioMedical, Electronic, and/or Radiology Engineering) (see Exception 2 above)
5. A Clinical Engineering technician will verify equipment meets operational safety requirements
5.1. For Vendor Owned Equipment: A CE technician will:

5.1.1. verify and certify the equipment is safe for patient use
5.1.2. verify the equipment has current and verifiable maintenance documentation with the equipment and a current Preventive Maintenance (PM) label attached. With these requirements met Clinical Engineering will need to perform a visual inspection verifying the integrity of the equipment prior to use

5.1.3. Electrical Safety check must be performed if applicable
WARNING!  If vendor/manufacturer owned equipment does not have current and verifiable maintenance documentation and/or has an expired PM label attached, the unit will not be certified for use by Clinical Engineering
5.2. For Patient/Staff Owned Equipment: As stated in CED-00030, personal and privately owed equipment is strongly discouraged. In the event this category of equipment is required for patient care and approved by the patient’s physician, the Clinical Engineering will follow the procedures outlined above.
5.2.1. Equipment not having up-to-date documentation available will require a full operational inspection prior to use in patient care. If the equipment’s proper operation cannot be verified due to lack of resources (test equipment, technical manuals, technical knowledge) the equipment will be rejected from patient use.
6. Medical equipment found to be in good working order and electrically safe, the unit will be tagged with a “one time only” electrical safety sticker and released to the provider for patient use.  Equipment not passing this inspection will be rejected for patient use and its removal strongly requested.

7. Equipment predicted to be in use on our campus (excluding patient/staff owned equipment) for a prolonged period of time (90 days or more) will be entered into our database for tracking.  The equipment may be assigned a unique Control Number or it may be tracked by its manufacturer designated Serial Number.  While in our database, the unit will adhere to the same protocols as current MH owned equipment.

EXCEPTION:  It is not necessary to enter non-Memorial Hermann medical equipment into the MH Clinical Engineering database as long as the Original Equipment Manufacturer (OEM) or leasing company allows MH Clinical Engineering to access their equipment’s service and maintenance history directly through and on the their database.
8. If this equipment is taken out of our facility and then brought back in, it must undergo another safety inspection prior to being allowed for patient use.
9. Maintenance Responsibilities

9.1. In many cases, the Memorial Hermann Clinical Engineering department will not have the primary responsibility for the direct maintenance and servicing of this equipment. Often, service contracts will accompany the equipment into our facility. In these cases, the Memorial Hermann Clinical Engineering department will make certain that the service/support agency is providing the necessary support and testing in accordance with Memorial Hermann, Industry and Governmental mandates.

9.2. Moreover, a member of the department initiating the rental/loan/consignment/demonstration agreement will designate an individual within their department to manage this contract agreement to include the equipment’s service and maintenance needs. The Clinical Engineering department must be aware of the following:

9.2.1. What equipment is on campus

9.2.2. Who owns the equipment

9.2.3. Who is responsible for providing service and maintenance

9.2.4. The Memorial Hermann staff member retaining management responsibilities for this agreement to include the equipment’s service and maintenance needs.

9.2.5. Where the service reports and equipment certificates and documents are kept and/or who has access to these files in case of an emergency.

IMPORTANT
· The Memorial Hermann Clinical Engineering department is available to assist the individual managing the agreement of the documents and processes the service agency needs to provide in order to keep the equipment to standards.
· The Memorial Hermann Clinical Engineering department is always available to provide support and orientation to any customer requesting our input.

INFUSION PUMPS:  All Pumps coming onto Memorial Hermann properties/campuses not owned by MH or covered under our enterprise service contract agreement MUST be evaluated by a member of the Clinical/BioMedical Engineering department to verify that it is not in violation of our “free flow” standards in accordance with “Joint Commission National Patient Safety Goals”, “Improve the Safety of Using Infusion Pumps.” (see EXCEPTION 2 above)
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PROCEDURE PURPOSE:

1. To establish/define procedures to complete/close open work orders on equipment categorized, as “Could not Locate” and “Equipment in Use”

PROCEDURE STATEMENT:

2. It is important we have a program in place in order to manage equipment we are unable to locate or secure for required preventive maintenance and service.

PROCEDURES:
3. “Could not Locate”

3.1. The Clinical Engineering Technician (Tech) will make every attempt to locate the piece of equipment due scheduled Preventive Maintenance (PM) and/or Calibration.

3.1.1. Look through the entire department where the equipment is expected to be located

3.1.2. Look through the maintenance shop and check with coworkers

3.1.3. Look through adjacent departments in case the unit was moved by a provider

3.2. The Tech will enlist the assistance of department personnel (the customer) to locate the missing equipment

3.3. The last few days of the month, the leadership of the owning department will be provided with a list of the missing equipment by the Clinical Engineering Department in a final attempt to locate the equipment prior to officially designating it as “Could not Locate.”

3.4. If the item is not made available to Clinical Engineering by the end of the month, the Unit’s W/O Status Code will changed to “Could not Locate”

IMPORTANT:  The work order must remain open until the equipment is located and the work order completed, the next scheduled work order opens with the equipment still not located or until the equipment is retired and the work order cancelled.

4. “Equipment in Use”

4.1. The Tech will inform the department (the customer) that a piece of equipment currently in use is due for a PM/Calibration inspection.

4.2. The Tech will work with the department to come up with a plan to have that unit properly inspected and serviced as quickly as possible (preferably prior to month end).

4.3. If the item is not made available to the Tech by the end of the month, the Unit’s W/O Status Coded will be changed to “Equipment in Use”

IMPORTANT:  The work order must remain open until the equipment is serviced and the work order completed, the next scheduled work order opens with the equipment still not serviced or until the equipment is retired and the work order cancelled.

5. Program Management

5.1. The first week of the following month:

5.1.1. Accomplish (hard copy and/or electronic format) two (2) copies of the “Equipment Not Located Report” (in Crystal Reports):

5.1.1.1. One Section – “Could not Locate”

5.1.1.2. One Section – “Equipment in Use”

5.1.1.3. These reports are cumulative lists.  They will grow as items are added and shrink as items are serviced or retired.

5.1.2. The Clinical Engineering Technician will submit these reports (hard copy and/or electronic format) to the department’s leadership (e.g. Manager or Director) for review and appropriate action.

5.1.3. The Manager/Director (customer) signs both copies and returns one to the Clinical Engineering Shop for our files

5.2. The signed report will be maintained in the Clinical Engineering Shop (hard copy and/or electronic format) for two (2) consecutive calendar years.

5.3. When an item is recovered or made available for maintenance service, the work order will be closed and the item removed from this program.

5.4. Items on this list for one full calendar year (12 consecutive months) coded as “Could not Locate,” will be deemed as permanently removed from the hospital and retired from the database.

IMPORTANT:
1. The Hospital Safety Committee will be made aware of the items currently on this program during monthly and/or quarterly Safety Committee meetings.
2. Email receipts and electronic signatures will meet the requirements for a document “signature.”  Documentation must be maintained.
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PROCEDURE PURPOSE:

1. To define the handling and notification process of Clinical Equipment Hazards Notices and Recalls. [additional support can be found in the system policy and procedure files “Medical Device or Product Alerts/Recalls & Routing of Notices,” COR-00114]
PROCEDURE STATEMENT:

2. It is important we have clear regulations on how to manage our equipment hazard and recall program.

GENERAL INFORMATION:
3. The monitoring of Hazard Notices and Recalls will be completed through the Clinical Engineering Department’s annual subscription to the ECRI Health Devices Publication (specifically through the ECRI Action Items Publications), manufacturer notifications, and RASMAS (Risk and Safety Management Alert System).

4. Recalls will be handled by following Memorial Hermann Policy COR-00114 (contact the hospital’s administration department for current policy statement)

PROCEDURES:
5. The Clinical Engineering Department Manager will monitor this program and will distribute the appropriate alerts, recalls, and notices to the medical facility Team Leaders that would be affected.
6. The Manager and Team Leaders will then review each Item against the existing active and inactive clinical equipment inventory. When a match is noted, the Team Leader will take the appropriate action necessary to correct the issue. Risk Management along with any other interested party/department will be notified.  The technician will open a work order with a QA Code of 0004 and enter into the short description field the RASMAS #, or other pertinent documentation reference.

7. The Clinical Engineering Department will contact the manufacturer of the identified equipment and insure all necessary actions are accomplished to correct the hazard.
8. Documentation of all medical equipment related recalls and alerts will be centrally maintained and managed by the Clinical Engineering Department.  All Clinical Engineering technicians will have immediate and continuous access to these documents related to their campus and/or areas of responsibilities.  These documents may be accessible electronically and/or via hard copy whichever is most efficient and effective.
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PROCEDURE PURPOSE:

1. To describe the accountability and responsibility of the On-Call Technician.

2. Performing “On-Call” duties (having the responsibility to respond to customer needs during weekends, non-business hours and holidays) is one the primary responsibilities of all Clinical Engineering Technicians.  It is the policy of the Clinical Engineering Department that the technician On-Call properly respond to all non-business hour requests for service according to departmental procedures.

PROCEDURE STATEMENT:

3. It is important we have clear rules and guidelines for executing our duties while on-call.

PROCEDURES:
4. The Team Leader and/or Manager will prepare and/or approve the On-Call schedule for their hospital (some facilities work together for efficiency)

5. This schedule will be provided to all campus operators.  A copy must be forwarded to the Clinical Engineering administration office for reference.

6. Any changes to the On-Call schedule must be approved by the Team Leader and/or Manager and initialed by the technician(s) involved.

7. The technician On-Call will respond to all service requests (pager, cellular telephone, home telephone and any other medium of communication) within 30 minutes.

8. The technician will determine the nature of the problem and if it can be resolved over the telephone.

9. When the problem cannot be resolved via telephone, the technician will respond on-site within two (2) hours of the initial contact with the customer.

10. Any calls from Risk Management or their representative indicating an incident has taken place requires a mandatory and immediate on-site response.  Detailed documentation is essential.  The technician On-Call will have secondary (Risk Management has primary) responsibility for inquiring and documenting all aspects of the incident as it relates to the medical equipment in question.  This information must be communicated to Risk Management for official documentation.

11. Any requests for service received from an individual where the caller will not or cannot follow telephone service support instructions triggers an immediate on-site response by the Clinical Engineering Technician.

12. Compensation
12.1. On-Call Shift and Weekend Differential will follow the Human Resource guidelines detailed in the Policies and Guidelines manual available to all employees on line.  Be aware that the shift start and end times may differ from the individual’s actually working shift.  This may have an effect on-call back bonus qualifications [a maximum of two (2) call back bonuses per shift is permissible, no more – no exceptions]

12.2. The technician will be compensated for a minimum amount of labor not to exceed two (2) hours unless actual on-site service exceeds this time constraint.

12.3. A “Call Back” Bonus may be applicable.  Bonuses are NOT applicable in every situation.  All Call Back situations must be properly documented and processed via a Work Order.
12.3.1. Calls for service taking place one hour before and/or one hour after the technician(s) scheduled shift will not be considered for compensation under the Call Back Bonus policy.  The technician(s) will have this time considered as part of that day’s work schedule and will be compensated accordingly.  Overtime pay may apply

12.3.2. Any time a shift is covered by a scheduled technician(s) already on campus, call back compensation for that technician or any other service support will only be considered on a case by case basis.  Approval by the department Manager and System Executive are required prior to bonus approval
12.4. Mileage Reimbursement (at the current system standard rate per mile) will ONLY be applicable if the technician is responding to a call at a location other than their base campus.  In these situations, the technician will be reimbursed for mileage from their base campus to the work site and back again (not from home or from any other location).  Proper documentation is essential.

13. “On-Call” Cellular Telephones

13.1. Technicians performing on-call duties may be provided with a cellular telephone.

13.2. The technician is responsible for the care and maintenance of that Cellular Telephone, along with associated peripherals (case, spare batteries, and chargers), while in his/her possession.

13.3. The On-Call Cellular Telephones are not to be used for personal calls (incoming or outgoing).  Since this device is shared among the group, it is not practical to give the number out for personal use or as a permanent contact.

13.4. The Call Transaction Log (a.k.a. “The Bill”) will be analyzed on a monthly basis.  Discrepancies will need to be explained.

13.5. Cellular Telephones allow for greater mobility and flexibility.  However, response time must not be compromised.  The technician on-call must be able to meet the response protocol demands as stated in items 6, 8, 9 and 10.

13.6. It is acceptable for a technician to choose (with management approval) to use her/his own personal cellular telephone to meet on-call demands.  In this case, the technician bears the responsibility of making sure their cellular telephones are in constant working order.  The above rules still apply.

14. Documentation

14.1. All work accomplished under this program will be meticulously accounted for and documented via a properly coded Work Order.  The Work Order will:

14.1.1. be coded with as an “After Hours Call”
14.1.2. have a detailed description of the failure and repair

14.1.3. include the appropriate “Call Back” bonus (if applicable)

IMPORTANT - When a Clinical Engineering technician is contacted by a customer requesting assistance with equipment malfunctions (whether or not that technician is currently On-Call), that technician is obligated to assist that customer in finding a satisfactory resolution to the problem.

14.1.4. Options available to the Clinical Engineering technician:

14.1.4.1. Respond to the call themselves

14.1.4.2. Contact the Clinical Engineering technician who is currently on call (if known)

14.1.4.3. Contact the appropriate Team Leader

14.1.4.4. Contact the appropriate Manager
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PROCEDURE PURPOSE:

1. Each new Clinical Engineering Technician will attend departmental new technician orientation briefings. These briefings will be conducted by the appropriate Manager of the Clinical Engineering and/or by the Team Leader of the new technician’s base hospital.

2. These orientations are in addition to Memorial Hermann’ initial “Culture Day” and new employee’s orientation hosted and administered at each medical facility.  For details on the organization’s newcomer’s orientation, please contact the Human Resource Department at the new technician’s base medical facility.

3. These orientations will be conducted on pre-arranged dates and should take one (1) to three (3) days to complete.  If possible, the department orientations will closely follow or precede the facility’s orientation.  Any questions will be taken and answered in full.  The department orientations will handle departmental procedures and paperwork, principals and methods of preventive maintenance, location and responsibilities of equipment handled, introduction of new employee to the facility’s directors and the department’s mission within the facility’s program.
4. All new employees will return to the Clinical Engineering system offices within 45 to 60 days for database training, reinforcement of processes and procedures, and to have any questions and confusions answered and clarified.
PROCEDURE STATEMENT:

5. It is important we have clear guidelines for bring new staff members into our organization and department.

PROCEDURES:
6. Manager, Clinical Engineering Department responsibilities:

6.1. Welcome the new technician

6.2. Conduct initial introductions to Administrative Staff and the Clinical Engineering Team at Base Hospital

6.3. Clearly define duties and performance responsibilities and expectations within the department and the organization

6.4. Outline the Chain of Command

6.5. Verify that all necessary documentation and training requirements have been met

6.6. Supply, Review and Assist with completion of the Incoming Processing List

6.7. Answer any questions the new member may have

7. Team Leader, Clinical Engineering Shop-Base Hospital responsibilities (if applicable):

7.1. Welcome the new technician

7.2. Conduct introductions to coworkers

7.3. Conduct a Tour of the Facility and other pertinent areas

7.4. Clearly define duties and performance responsibilities and expectations within the team and the base medical facility

7.5. Conduct Introductions to hospital staff (i.e. department heads)

7.6. Educate technician on rules of conduct and compliance:

7.6.1. Proper attire in all departments

7.6.2. Proper procedure in dealing with staff, visitors and patients when carrying out primary duties

7.7. Have the new technician’s name added at the following departments of the hospital to which they are assigned.

7.7.1. Administrative Department – It is important Clinical Engineers are listed on their base hospital’s mailing list.  They must be kept informed on current events taking place at their facility(s).

7.7.2. Human Resource Department – This will insure technicians are keep informed and current on HR issues.

7.7.3. Education/Training Department – This will insure technicians are keep informed and current on education and training issues and requirements.

7.8. Make certain the new technician has all of the resources necessary to carry out his/her primary duties

7.8.1. Education & Training – Mandatory

7.8.1.1. One-on-One Training with Clinical Engineering Support Staff

7.8.1.2. Fire Safety

7.8.1.3. Disaster Preparedness

7.8.1.4. Electrical Safety, Lockout/Tagout

7.8.1.5. Infection Control/Universal Precautions (AIDS in the workplace)

7.8.1.6. Hazard Communications

7.8.1.7. Security
7.8.1.8. HIPAA (Health Insurance Portability & Accountability Act)
7.8.2. Education & Training – Optional but Highly Recommended

7.8.2.1. CPR Training

7.8.3. Toot Kit

7.8.4. Work Station

7.8.5. Telephone & Long Distance Access

7.8.6. Email Access

7.8.7. Database Access

7.8.8. Training on Test Equipment

7.8.9. ID Card with appropriate access authorization

7.8.10. Appropriate Keys & Codes

7.8.11. Parking location and process

7.8.12. Cafeteria location and process

7.8.13. Manuals – the new technician must be aware of all pertinent manuals, where they are located and what his/her responsibilities are in relations to them.  Technicians/Staff must be afforded the opportunity to review this material and receive assistance for rendering compliance.

Important:   All technicians, without exception, will be held accountable for knowing, understanding and complying with this material.

IMPORTANT:  All new staff members [new to the organization or new to a particular medical facility (i.e. transfer)] will participate in their base medical facility’s Orientation Briefing within thirty (30) days of their official start date at that facility.
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PROCEDURE PURPOSE:

1. Technical Training and Certification of Clinical Engineering Technicians are conducted to enhance productivity and maintain the highest quality of service possible.  It allows Clinical Engineering, as an internal function, to address and resolve equipment related issues quickly, efficiently and completely.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for certifying our technical staff on the appropriate techniques when executing their duties.

PROCEDURES:
3. Types of Training:

3.1. Manufacturer conducted Service Schools, Seminars and Workshops (a.k.a. “Factory/Manufacturer Training”)

3.1.1. This type of training/certification is conducted by the manufacturer of a specific type of equipment or by one of their official service providers.  This type of training can run one day to several weeks and/or phases before certificates of completion are issued.

3.1.2. There are a variety of ways to arrange for manufacturer provided training.  When Clinical Engineering is made aware of the purchase of a new piece of equipment early enough in negotiations, it is often possible to arrange (as part of the purchase agreement) for one or more technical training “slots” for qualified Clinical Engineering technicians.  However, manufacturer conducted training is often arranged after the purchase has taken place.

3.1.3. Periodically we will conduct an analysis of the number of “ACTIVE” pieces of equipment within our treatment facilities.  After evaluating the equipment’s service requirements, it may be determined a lack of technical expertise exists within the Clinical Engineering department.  Manufacturer training will be considered at this time.

3.1.4. Manufacturer provided “In-Service” sessions are a great asset to our efforts.  However, they are not considered as “official” manufacturer training.

3.2. In-House Training

3.2.1. This training is hosted and conducted by members of Memorial Hermann Clinical Engineering Department.  During these sessions, the trainer (typically a certified and/or well qualified Clinical Engineering technician) will provide the necessary materials and demonstrations giving his/her audience (coworkers) a solid base for servicing the clinical equipment in question.  These sessions can take the form of classroom training or one-on-one training depending on the need.

3.2.2. In-House Training will routinely follow Manufacturer conducted training/certification.  Individuals attending service schools will be expected to impart their newly acquired knowledge soon after their return to duty.

IMPORTANT:  Often, equipment manufacturers will volunteer or agree to conduct a comprehensive manufacturer training program at one or several of our own campuses.  This is typically the result of our request for training many technicians at once (e.g. 10 or more).  This training, depending on the curriculum, will fulfill the requirements for “Factory Training” described in section 2.1 above.

3.3. Self-Improvement/Instruction

3.3.1. This is any effort put forth by an individual(s) leading to an increase in knowledge valuable to the organization.  This could take the form of self-study, manufacturer’s technical assistance, repetitive actions (i.e. working on the same equipment for an extended period of time), college courses and others methods.

3.3.2. College reimbursement programs are available to technicians under certain circumstances.  Please contact the Human Resource department for more details.

3.4. Computer Based Training

3.4.1. There are four main types of computer-based training:

3.4.1.1. Computer Assisted Instruction

3.4.1.2. Computer Managed Instruction

3.4.1.3. Computer Assisted Testing

3.4.1.4. Computer Supported Learning Resources

3.4.2. Wherever computer equipment is available, the shareware software is usually available for various training courses, seminars and programs.

4. There are certain vital issues to consider when addressing training requirements:

4.1. Training MUST be justified:

4.1.1. Do we have a large enough quantity of these units to justify the training? – One unit at one location may be enough to justify the training expense (time and money); however, this is typically not the case.

4.1.2. Are there any other technicians within the organization with the necessary training? – An evaluation must be conducted taking all facilities into account.

4.1.3. Are these skills to be utilized enough to reinforce the training? – If the skills are utilized once or twice per year, the technician may not retain enough of the training to justify the expense.

4.1.4. Is the technician(s) selected for training prepared and able to train other technicians upon his/her return? – Keep in mind; In-Service training is a requirement as part of Manufacturer Training.

4.1.5. What is the technician’s position retention prediction? – Is the technician selected for training expected to hold her/his position long enough to justify the expense?  (If a promotion or transfer is expected she/he may not be the best possible choice for the training in question)

4.1.6. What is the technician’s capability in training? – Is this individual the right person to send?  Are they capable of understanding the material?  Are they aware of the expectations?

4.2. The following will be provided when requesting training:

4.2.1. Justification for training (please be prepared to answer the questions listed in the section above)

4.2.2. Details on training:

4.2.2.1. Location

4.2.2.2. Registration fees and deadlines

4.2.2.3. Transportation, Lodging and Meal Expenses

4.2.2.4. Dates

4.2.2.5. Duration

4.2.2.6. How will the trainee’s absence be mitigated

4.2.2.7. Will additional test equipment and/or accessories be required in utilizing this training

4.2.2.8. When will the In-Service take place and who will be attending

IMPORTANT:  Each situation will be evaluated on its own merit.  Training opportunities will arise at various levels through multiple channels.  If you have any questions or concerns regarding this process, please contact the facility’s Team Leader or Manager, Clinical Engineering for assistance.
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PROCEDURE PURPOSE:

1. To stay current with our staff’s technical training, skill levels and their abilities to perform primary duties and meet service demands.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for training and evaluating our technical staff.

PROCEDURES:
3. Each new employee will fill out a training roster identifying prior training he/she has had:

3.1. Type of training

3.2. Date of training

3.3. Was the training formal (i.e. classroom training by the manufacturer)

4. Each employee will then fill out a self-evaluation form identifying equipment he/she is familiar with and their perceived level of competence.

5. The above data will then be put on a competency grid roster identifying the areas were we need to concentrate our training efforts.  This evaluation will be conducted by the Team Leaders and Manager of Clinical Engineering.

6. Training will be scheduled appropriately to help each technician meet required expectations.

7. As training requirements are met, they will be documented in the competency review checklist for that particular technician and kept in their personnel file.

8. Training effectiveness evaluations may be conducted periodically through random sample testing.  The results will be documented and added to the individual’s personnel file.

9. Sample testing can be accomplished through observation or through oral and/or written testing.
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PROCEDURE PURPOSE:

1. All BioMedical Equipment and Medical Systems directly related to patient care having active Alarm protection will have these Alarms tested in accordance with the Original Equipment Manufacturer (OEM) recommendations and/or current organizational Procedures and guidelines.  (Minimum Requirement – Annual Testing)

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for testing our medical equipment alarm systems.

PROCEDURES:
3. Biomedical Equipment as Stand Alone Units

3.1. Definition:  These are units designed by the OEM to function independently.

3.2. Examples:

3.2.1. Ventilators

3.2.2. Infusion Pumps

3.2.3. Dialysis Machines

3.3. Alarms and Alarm systems in these units will be tested as part of the equipment’s Scheduled Preventive Maintenance (PM) protocol.

3.4. The testing of these Alarms will be documented as specific line items on the PM Work Order.

4. Medical Systems

4.1. Definition:  These are systems designed by the OEM to function dependently or in association with peripheral devices.

4.2. Examples:

4.2.1. Infant Security Systems

4.2.2. Code “Blue” Alert Systems

4.2.3. Nurse Call Systems

4.3. The Alarms associated with these systems are typically designed to be triggered remotely by a patient or on the patient’s behalf.  The testing of these triggers (sensors, buttons, pull-switches) is considered a “User Test” function.  The testing and documentation of these User Tests will be left to the discretion of the equipment’s owner/operator.  Clinical Engineering will always be available to lend advisory assistance as necessary and at the request of the owner/operator.

4.4. A member of Clinical Engineering Department will conduct an operational function tests on these systems annually.  As part of this annual testing, the Alarm system will be checked and its integrity and functionality verified as meeting OEM design.

4.5. The testing of these Alarms will be documented as specific line items on the PM Work Order.

4.6. Systems utilizing permanently installed, rechargeable batteries will have the batteries replace based on the following protocols:
4.6.1. Equipment categorized as “Life Support,” batteries to be replaced every two (2) years.
4.6.2. Equipment categorized as “Non-Life Support,” batteries to be replaced every four (4) years.
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PROCEDURE PURPOSE:

1. It is the policy of the Clinical Engineering Department to utilize every means possible to acquire training in every aspect of our daily duties.  Acquisition of training by a Vendor or Manufacturer will be documented as outlined below.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for training provided by original equipment manufacturers and or official representative.

PROCEDURES:
3. All training received by Clinical Engineering personnel will be documented through the use of our department database.

4. The training to be documented will include all training received by:

4.1. Original Equipment Manufacturers (OEM)

4.2. Formal Training Programs/Schools/Courses

4.3. Other qualified technicians/operators

5. Upon entry to the appropriate account in the database (Imaging Support Service,  BioMedical, or Electronic), a work order will be opened as follows (only special entry items will be covered and all other entries done as indicated):

5.1. Control Number:
In-service

5.2. Work Order Type:
In-service/Training

5.3. QA Code:


No Code Assigned

5.4. Problem:


State the symptom or reason for need for training. 

List equipment type.
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PROCEDURE PURPOSE:

1. To identify possible training deficiencies among our customers and recommend possible resolutions.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for recommending customer training when necessary.

PROCEDURES:
3. In the course of performing routine Scheduled (a.k.a. Preventive Maintenance) and Unscheduled maintenance, you may discover deficiencies in user/operator training.  A valuable indicator that this situation may exist is the “QA Code” of “Unable To Verify/Duplicate Problem.”  Other situations that may signal a need for further training:

3.1. Repeated failure of department personnel to perform required user maintenance

3.2. Some instance of “Operator/User Error”
3.3. Repeated requests by the user/operator to demonstrate basic equipment functions

3.4. New developments/upgrades in the equipment’s operation (e.g. software upgrades)

3.5. Alert notification(s) directly relating to user maintenance and/or operation(s)

3.6. Other indications…

4. Process

4.1. Contact a member of the management team responsible for the equipment in question

4.2. Make them aware of the existing issues and of your recommendation for an In-Service for users/operators

4.3. Document this interaction on the equipment’s database history file via a Work Order

4.4. Assist the management team (if requested) in contacting the manufacturer or other qualified individuals or agencies for conducting the In-Service (e.g. training)

4.5. It is highly recommended that the clinical engineering staff member(s) attend this training.  This training should be documented against the technician’s/staff member’s database file.

IMPORTANT:  Clinical Engineering Technicians/Staff are NOT qualified to perform or conduct official training on the proper operation of medical equipment and/or systems.  Training will be conducted by qualified professionals manufacturer trained and with in-depth familiarity of the proper and current functions of the medical equipment/system in question.  Under no circumstances is a Clinical Engineering Technician/Staff member to assume an authoritative role as trainer/educator of equipment operation or use.
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PROCEDURE PURPOSE:

1. Procedures on how to handle a report of a patient incident involving medical equipment.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for responding to, documenting and managing patient incident situations.

PROCEDURES:
3. Once the Clinical Engineering Department is notified of a possible incident involving a piece of medical equipment:

3.1. The department in which the incident occurred notifies Risk Management.

3.2. It is strongly recommended that Clinical Engineering secure the equipment in question.  This does NOT mean Clinical Engineering takes position of the unit in question.  The responsibility for sequestering and securing the unit rest with the department reporting the incident.  The Clinical Engineering department personnel should simply follow-up to make sure the equipment has been sequestered and secured to prevent any additional safety issues until the Risk Management department has had the opportunity to review the situation.  All associated peripherals and accessories must be secured with the unit unless securing such items poses a threat to life or safety.  The unit will not be checked or tampered with in any way at this time.

3.3. Risk Management will contact Clinical Engineering authorizing the evaluation of the clinical equipment in question.

3.4. The Clinical Engineering Department will report the results of the investigation to Risk Management.  These results will be documented, in detail, in the equipment data/history file by opening a standard Work Order.

3.5. At the end of the investigation, Risk Management will determine if the piece equipment in question is to be placed back in service.

IMPORTANT:
1. The Manager, Clinical Engineering must be kept informed at every step of the investigation process.  Documentation is vital regardless of the outcome of the investigation.

2. For organizational policy and procedures, please refer to MH Corporate P&P, COR-00115 “Medical Product/Device Incident or Defect Routing of Notice.”
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PROCEDURE PURPOSE:

1. From time to time it will be necessary for Clinical Technicians to work on contaminated equipment.  While this presents some potential risks, the risks can be mitigated by observing prescribed handling procedures.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for working with equipment actually or suspected of being contaminated.

PROCEDURES:
3. Always use proper safety protection:

3.1. Surgical Mask

3.2. Gloves

3.3. Safety Glasses

3.4. Cover Gown or Jumpsuit

3.5. Cover Boots

Note:  A work area established away from the general public is always preferred and recommended.

4. When possible, repairs will be performed in the area where the contamination occurred provided all necessary protective measure have been implemented and the area is deemed safe by designated officials.  Moving the contaminated unit may increase the chances of cross contamination throughout the facility.

5. In the case of an “Incident,” please refer to the procedure entitled “Equipment/Patient Incidents”:

5.1. Clinical Engineering will secure the unit/equipment in question (personally or through proxy).  It is very important all accessories and/or peripherals used with the unit at the time of the incident are left exactly as they were when the incident took place.  Moreover, the unit settings at the time of the incident must be kept unchanged.  No further action will be taken at this point in time.

5.1.1.1. Exception:  If a hazard or potential hazard exists in leaving the unit unchanged/untouched, safety measures must take priority.

5.2. The department must report the incident immediately to Risk Management for documentation and investigation.

5.3. The Clinical Technician will keep the Team Leader, Manager, and System Executive of Clinical Engineering informed and up-to-date on all developments surrounding this incident.

5.4. Risk Management will contact Clinical Engineering to conduct a thorough inspection of the unit and all attachments involved in the incident.  Clinical Engineering will report its findings to Risk Management for further action.  Documentation will be accomplished as a standard Work Order function.

6. In cases where contaminated equipment is NOT involved in an “Incident,” the Clinical Technician will make the necessary evaluations and repairs taking all proper safety precautions into account.

7. When repairs are completed, contaminated tools and/or equipment must be taken to the Central Sterilization (CS) Department for proper cleaning and decontamination.

8. All contaminated protective wear (i.e. gloves, gown, mask) will be disposed of using the RED bag containers located in the Surgery Department or at various locations throughout the medical facility.
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PROCEDURE PURPOSE:

1. To provide a guideline by which to handle contaminated equipment.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for working with and on equipment actually or suspected of being contaminated.

PROCEDURES:
3. Equipment which may have become contaminated with infectious material will be taken to central sterile processing for decontamination prior to servicing or shipping.

4. If decontamination of such equipment or portions of the equipment is not feasible, a label should be attached to the equipment stating which portion remains contaminated.

5. Contamination status must be conveyed to all affected employees, service providers and/or manufacturers prior to handling, servicing or shipping the equipment so that appropriate precautions can be taken.

6. If the situation dictates a piece of equipment be serviced while contaminated, follow the universal precautions as outlined in the hospital’s infection control manual.  When the service is complete, take all affected tools and test equipment to sterile processing for decontamination.
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PROCEDURE PURPOSE:

1. Trained Clinical Engineering Technicians will be responsible for assessing the condition of electrical medical equipment within their medical treatment facility.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for evaluating and assessing electrical medical equipment for electrical safety compliance.

PROCEDURES:

3. Electrical medical equipment and devices with electronic components will be evaluated as follows:

3.1. Electrical connectors used in the medical facility (i.e. jacks, receptacles, plugs) must be Underwriter Laboratory (UL) approved.

3.2. Where hard-wiring is present (i.e. conduits), signal cabling will be separated from power cables or power cords by approved dividers.

3.3. Mechanical indexing mechanisms will be free of wear and damage.  This is necessary in preventing improper alignment or mating of plugs and receptacles.

3.4. Knobs and associated windows or hash-mark settings will accurately reflect the unit setting(s).  Inaccurate setting must be corrected immediately or the unit will be taken out of use until repairs can be accomplished.

3.5. All wiring associated with Clinical equipment will meet established standards (e.g. gauge, length, resistance)

3.6. All cables, cords and wiring will be of an appropriate length.  They will be free of unsafe or unsightly splices, frays and time/use damage (i.e. cracked, abraded or brittle insulation).

3.7. Cables, clips, studs and terminals must be free of dirt, rust, corrosion and other deposits.  Specific attention will be given to jack and pin connections.

3.8. Switches, circuit breakers, relay points and selectors must be free from dirt, corrosion, excessive wear and pitting.  These components will not have excessive play during routine operations.

3.9. Grounding systems will meet current industry standards.  The integrity of these systems will be periodically verified during scheduled Preventive Maintenance (PM) inspections using an approved safety analyzer.

3.10. All electronic components (i.e. relays, transformers, capacitors, electron tubes, resistors) will operate without overheating.

3.11. Cooling fans and/or heat sync components will be inspected for proper operation.  Air circulation systems and associated filters will be maintained clean and clear at all times.

3.12. Heating elements must operate in accordance with manufacturer design specifications.

3.13. Electronic meters will respond to appropriate controls and operate in accordance with manufacturer design specifications.

3.14. Electronic components (i.e. connectors, switches on explosion-proof equipment) will meet the standards established and documented in the National Fire Protection Association (NFPA) Handbook.

3.15. Batteries must be properly charged and free of cracks, breaks and leaks.  Electrolyte or wet cell batteries must be at recommended fluid levels and show no sign of leakage or corrosion.

3.16. Electrical leakage current will meet current industry standards.

3.16.1. Electric motors will operate and be tested under load conditions.  There must be no excessive vibration/hunting (speed or direction) or excessive noise.

3.16.2. Electric motors will operate without excessive temperature rise when under normal/routine working conditions.
4. Non-Medical Devices in Patient Care Areas

4.1. In an effort to provide our customers (i.e. Patients and Visitors) with a more home-like, comfortable and relaxing environment; we are making non-medical, entertainment based equipment available in patient care areas.  Items such as:

4.1.1. Video Games

4.1.2. DVD/VCR Players

4.1.3. Radios

4.1.4. Television Sets

4.1.5. Computers

4.2. These items must meet the NFPA-99 electrical safety requirements before being made available for customer use.  These units must meet at least one of the following criteria:

4.3. The entire unit/system must be double insulated and documented as such by the manufacturer.
4.4. The entire unit/system must be grounded via a three prong electrical connection
IMPORTANT: often the power cord is rated as insulated and grounded.  This will not meet the requirements.  The Unit/System must be grounded and documented as such by the manufacturer.
4.5. The entire unit/system must poses redundant grounding and documented as such by the manufacturer.
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PROCEDURE PURPOSE:

1. To describe the process of each new piece of equipment being tested and results documented, prior to initial use.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for accepting and testing new medical equipment entering our patient care environment.

PROCEDURES:
3. All patient care equipment (rentals, loaners or purchased) are received and processed to the ultimate user department by the Materials Management Department.  Prior to the item being delivered to the user department, Clinical Engineering should be notified and a time will be set to perform the necessary checks and testing on all new items.  If equipment to be installed requires utilities connections, the Clinical Engineering department will coordinate these tasks with Engineering and/or Maintenance.

GENERAL INFORMATION:

4. The Clinical Engineering department will maintain an Equipment Management Program designed to assess and control the clinical and physical risks of fixed and portable equipment used for the diagnosis, treatment, monitoring and care of patients.  This program includes inspecting and testing of new equipment, documentation of the results, and documenting all pertinent equipment data to establish a historical record.

PROCEDURE:

5. The incoming inspection of a new piece of equipment will be assigned to the Clinical Engineering department technician who will:

5.1. Inspect the item for damage

5.2. Insure all sub-assemblies and accessories are received.

5.3. Insure operator manuals and service manuals are included and received.

5.4. Operate unit to verify performance to manufacturers specifications.

5.5. Perform electrical safety tests (if applicable).

5.6. Assign and affix a unique Control Number to identify the item in the Clinical Engineering database.

5.7. If the MedTester is not used, a manual hard copy of the incoming inspection will be completed and all applicable data will be inputted to the equipment management program.

6. When all equipment data has been entered into the equipment management program, a predetermined equipment management number (a.k.a. “risk factor”) will be assigned to the equipment and the equipment will be automatically added to the Preventive Maintenance (PM) Program and a PM frequency will be set.  All risk factor numbers are selected by equipment type.

IMPORTANT EXCEPTION!

7. Memorial Hermann often rents and/or leases equipment from third party sources.  It is important that the following procedures be strictly adhered to:

7.1. The Clinical Engineering department must be contacted and allowed an opportunity to research any new relationships with third party vendors/suppliers prior to accepting them into this program.  Ultimately, Memorial Hermann is responsible for the safe and proper operation of all medical equipment in its facilities regardless of the source providing the maintenance and support service.  All procedures must be strictly adhered to.

7.2. All Non-Memorial Hermann owned equipment must follow CED-00010 “Non-Memorial Hermann Owned Equipment” procedure in this manual.

7.3. The company or agency responsible for the service and maintenance of this equipment must be made aware that it must be in full compliance with the procedures outline in this policy (CED-00024 “Incoming Inspection of New Equipment,” Section 4).

7.4. Proof of compliance must be furnished in written form (i.e. work order, service ticket) to the Clinical Engineering department for documentation into PLANON database records.
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PROCEDURE PURPOSE:

1. To describe how each piece of equipment will be tested.

2. Each piece of equipment will be tested in accordance with the Manufacturer’s recommendations.  Training for technicians will be detailed in the “Technical Training and Certification” section of this manual.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for testing the accuracy and functionality of our medical equipment.

PROCEDURES:
4. Follow the testing procedures as outlined by the equipment management system (equipment database).  These procedures are designed for administering specific tests applicable to the individual piece of equipment.  These procedures have been taken from the Manufacturer’s service manual and “best practice.”

5. If a test procedure is not documented (i.e. programmed into the equipment Database), refer to the manufacturer’s Service Manual or contact the manufacturer’s technical support center for assistance.  As part of this call/action, you will request the testing procedures be emailed, mailed and/or faxed to you for documentation and future reference.  The program’s Manager (i.e. Team Leader) will need to update the current Equipment Management System to include these procedures.
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PROCEDURE PURPOSE:

1. Establish a comprehensive Preventive Maintenance Program that will include written testing procedures and parameters along with preventive maintenance actions required for most medical equipment in the medical facility.  Preventive Maintenance scheduling will be determined through the Equipment Criteria Threshold (ECT) calculation method discussed in the “Equipment Management Program” section of this manual.

2. The Manager of Clinical Engineering has the responsibility for keeping this program up to date, accurate and active.

3. Documentation on the Preventive Maintenance program will be kept in the Clinical Engineering Department’s equipment database.  These files will be made available to all appropriate department Managers and Directors and any other individuals on a “need to know” basis.

4. Equipment included in this program will meet one or more of the following criteria:

4.1. The equipment is essential for life support or is used in the diagnosis or monitoring of a physiological condition

4.2. The manufacturer has designated the equipment to receive a Preventive Maintenance inspection and/or calibration

4.3. The equipment has a higher than normal rate of failure during routine operation due to clinical applications.

4.4. The equipment requires a more intensive maintenance schedule by reason of its complexity or extended use schedule

4.5. The equipment is supplied by or maintained by an outside vendor.

4.6. The equipment is under Lease and the Preventive Maintenance schedule is part of that lease.

4.7. The equipment is under Warranty covering service parts only.

4.8. Special circumstances exist urging us to enter this item into the program.

PROCEDURE STATEMENT:

5. It is important we establish clear guidelines for performing required and routine preventive maintenance service on all applicable medical equipment and systems.

PROCEDURES:
6. At the beginning of each month, the Preventive Maintenance (PM) schedule for the month is generated.  The appropriate Manager of Clinical Engineering will approve the allocation of equipment.

7. Maintenance is performed in accordance with manufacturer’s literature and any special instructions included in the work order.  The assigned technician will document, in as much detail as necessary, all work performed.

8. In the event a PM cannot be completed due to a failure identified during the course of the operational or safety checks, which cannot be corrected on-the-spot or within the month due, the technician will need to populate and close the Scheduled PM work order and immediately open an Unscheduled Repair work order

8.1. On the existing Scheduled PM Work Order

8.1.1. Change the QA Code to “0002 Normal PM – Failure Occurred”

8.1.2. In Problem 1 of the header section of Planon state “PM Failure occurred; reference opened repair work order # xxxxxx.00”
8.1.3. MedTester
8.1.3.1. If the MedTester is required, download MedTester results to the PM work order to show the failure.  Close PM work order, if the MedTester did not do so automatically
8.1.3.2. If you are not using the MedTester, annotate all PM tasks completed before the unit failed in the Note 1 box of Cost (tasks) section of Planon to account for PM time spent before failure occurred

8.2. On the newly created Unscheduled Repair Work Order

8.2.1. In the Problem 1 box of the header section of Planon note “This work order is open due to a PM failure; reference PM w/o # xxxxxx.00”
8.2.2. In the Note 1 box of Cost (tasks) section of Planon Annotate the problem(s) note the specific problem or malfunction

8.2.3. Once repairs are completed annotate all repair details and performer a complete PM

8.2.4. Update PM sticker
8.2.5. Annotate “PM completed” in the Note 1 box
8.2.6. Download MedTester results to the Repair work order
8.2.7. Close Repair work order, if the MedTester did not do so automatically
9. If the equipment must be removed from the using department for more than one day, the engineering technician will prepare the corrective maintenance work order.  The responsible technician will notify the appropriate department Manager and/or Director keeping them informed on the equipment’s status.  If a loaner or backup unit is available, it will be supplied as a courtesy.  Loaner equipment must meet the same standards as the primary equipment and must be up to date if it is to be used in a patient care area.

10. When PMs are accomplished by an outside vendor, the Clinical Engineering Department will contact the vendor to make all necessary arrangements.  If it becomes necessary to remove the equipment from service, the vendor will be instructed to perform the maintenance called for on the work order.  The vendor will document all maintenance performed and any associated work done.  This information will be properly entered into the equipment database system for tracking and historical analysis.  It is ultimately the responsibility of the Clinical Engineering department to make sure all necessary repairs, adjustments, calibrations and preventive activities are accomplished completely and in a timely manner.  Proper communication within Clinical Engineering and with the department owning the equipment is vital to accomplishing this goal and our mission.

11. Safety testing will be accomplished through the use of an approved Safety Analyzer (e.g. DNI Med-Tester).  The Safety Analyzer will be programmed with all necessary parameters to complete an electrical safety test for that particular piece of equipment.  This will be the final step in completing a PM.  The Safety Analyzer will be downloaded (or the data manually entered) into the equipment database via computer linkup.  The transfer of this data will close the scheduled PM work order.

12. Stickers annotating the date scheduled maintenance was last completed will be visibly attached to all units actively on the Preventive Maintenance program.  This will not be the case for equipment NOT on a Preventive Maintenance schedule.  The date(s) on the sticker will correlate (be in agreement) with the data in the equipment database.  Any alterations or discrepancies could be construed as a manipulation of the program.  This will result in negative ratings and/or failure, in part or in whole, of the accreditation inspection.

13. Battery Replacement:

13.1. All permanent, rechargeable Nikad and Lead Acid batteries need to be replaced in accordance with departmental protocols [Life Support equipment every two (2) years, Non-Life Support equipment every four (4) years] regardless of the current battery’s conditions.  This practice has been proven to dramatically reduce equipment failure and downtime.  The replacement schedule will be established by the head of the Clinical Engineering department.

INFUSION PUMPS:  All Pumps coming onto Memorial Hermann properties/campuses MUST be evaluated by a member of the Clinical/BioMedical Engineering department to verify that it is not in violation of our “free flow” standards in accordance with “JOINT COMMISSION National Patient Safety Goals”, “Improve the Safety of Using Infusion Pumps.”
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PROCEDURE PURPOSE:

1. Establishing an effective means of requesting, coordinating, completing and following up on clinical equipment maintenance of a corrective nature. (i.e. Unscheduled Work Orders)

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for processing unscheduled work order requests.

CORRECTIVE MAINTENANCE (UNSCHEDULED WORK ORDERS):
3. Corrective Maintenance can be defined as:

3.1. a) An action or actions required for restoring equipment to a state of operation in accordance with manufacturer specifications.  b) To eliminate any malfunctions in operation and to return the equipment to an acceptable level of operation.

PROCEDURES:
4. To provide Clinical Engineering with a means of identifying equipment requiring corrective maintenance, all departments will follow these procedures.  This work request process will be followed as defined.

5. Service requests may come through a variety of medium – telephone, face-to-face, electronically (i.e. email, database web-based request), etc.

6. All service requests must have the following information in order to expedite service:

6.1. Department

6.2. Location

6.3. Caller ID – Name and Telephone Number

6.4. Control Number of malfunctioning equipment

6.5. Specific malfunction

6.6. Urgency of the situation

7. The Clinical Engineering staff member receiving the request (i.e. technician or administrative staff member) will immediately log the call (if applicable) and dispatch a technician (this may be the same individual).  The technician responding to the call will open a work order detailing the situation.

8. Technician’s Actions

8.1. Simple Problems:

8.1.1. Evaluate the situation

8.1.2. Repair or correct the problem (immediately and on site if possible)

8.1.3. Properly and completely document the situation

8.1.3.1. Document the Work Order at a 6th Grade Level

8.1.3.2. Be complete, concise and avoid technical language and terminology wherever possible

8.1.3.3. Write for a Non-Technical mind

8.1.4. Run an electrical safety test using an approved Safety Analyzer (if applicable)

8.1.5. Review the Work Order for accuracy and completeness

8.1.6. Close the Work Order

9. Complex Repairs:

9.1. Evaluate the situation

9.2. Remove unit from service if necessary (if a loaner is available, issue a loaner)

9.3. Troubleshoot the malfunction(s)

9.4. Inform department Manager or Director (i.e. the customer) of the situation, your recommendations and the period of downtime predicted until repairs are completed (this includes equipment needing outside vendor service or warranty repairs)

9.5. Document the open work order appropriately.  Initiate necessary actions and make certain actions are entered in detail into the database and associated systems/manuals (i.e. ordering parts, ordering accessory items, outside vendor repair, warranty repairs)

9.5.1. Document the Work Order at a 6th Grade Level

9.5.2. Be complete, concise and avoid technical language and terminology wherever possible

9.5.3. Write for a Non-Technical mind

9.6. If the unit is out of service for a prolonged period of time, the proper personnel will be kept informed at all times.  Do not wait for them to call you for a status update!  Be proactive!

9.7. Once the unit is repaired, run an operational check to insure the unit is operating to manufacturer’s specifications.

9.8. Run an electrical safety test using an approved Safety Analyzer (if applicable)

9.9. Review the Work Order for accuracy and completeness

9.10. Close the Work Order

IMPORTANT:  It is the responsibility of the technician responding to the initial call to make sure all proper steps in documentation and communication are followed.  The only exception will be if the responsibility is transferred and accepted by another technician.
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PROCEDURE PURPOSE:

1. Trained Clinical Engineers will be responsible for assessing the condition of the equipment within their Medical Treatment Facility (MTF).

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for testing and certifying our medical equipment as safe for use.

PROCEDURES:
3. All Equipment:

3.1. Overall appearance will be to departmental standards

3.1.1. interior and exterior of the equipment will be free from rust, corrosion, solution, lint, dust, dents and dirt

3.1.2. control knobs, mechanical locks and levers must be securely attached to the drive element and properly indexed

3.1.3. doors, drawers, panel shelves, catches, latches, hinges, stops, door pulls, handles, knobs and casters will be properly tightened or adjusted to operate smoothly

3.1.4. nuts, bolts, screws and other hardware will be tight and in good condition

3.1.5. component holders, clips and receptacles must be in-tact and properly adjusted

3.2. Items requiring positive or negative pressure (i.e. gasses):

3.2.1. Conductivity will be verified in accordance with the National Fire Protection Association (NFPA) Handbook

3.2.2. Rubber components and fittings will exhibit original elasticity and shape.  They must be free of cracks, splices, punctures and faulty fittings.

3.2.3. High-pressure tubing will be free of leaks and frays.  All fittings and connections will be in good condition and securely attached to hose ends.

3.2.4. Temperature indicators will be checked to insure their accurate operation.  Report all unsatisfactory results.

3.2.5. Controls, regulators, flow-meters and flush valves will be properly adjusted to accurately regulate the flow of gas.

3.2.6. Safety and “pop-off” valves must be in proper operating condition.

3.2.7. Glass and plastic covers on meters, inspection ports and containers will be free of cracks and chips.  They will be clean and properly positioned for leak-free operations.

3.2.8. Air evacuation systems will be capable of maintaining the desired vacuum pressure in line with design specifications.

3.2.9. Grounding systems will meet current industry standards.  The integrity of these systems will be periodically verified during scheduled Preventive Maintenance (PM) inspections using an approved safety analyzer.

4. Mechanical Equipment

4.1. The following equipment will be kept clean, well lubricated (if applicable), adjusted/aligned and free of excessive wear:

4.1.1.            chains

4.1.2.            gears

4.1.3.            axles

4.1.4.            shafts

4.1.5.            drives

4.1.6.            bearings

4.1.7.            bearing surfaces

4.1.8.            hydraulic systems

4.1.9.            belts

4.1.10. pulleys

4.1.11. levels

4.1.12. casters

If any of these conditions are not met, immediate action must be taken to correct the situation.  The appropriate personnel will be notified (managers, directors, technicians) and the unit/system will be taken out of use and secured until repairs are accomplished.
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PROCEDURE PURPOSE:

1. Electrical extension cords used in patient care areas will be used only as a temporary measure to meet an immediate need (1 or 2 hours).

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for using extension cords within the medical treatment facility.

PROCEDURES:
3. Construction of Electrical Extension Cords:

3.1. Composed of a three-prong plug configuration made of copper

3.2. Type SO or SAO.  Type SJ is not to be used in the medical facility.

3.3. Made of 16-gauge wire or larger depending on the expected electrical load and length.

3.4. UL tested and approved hospital grade male and female caps (plugs) rated at 20 amps.

3.5. Electrical extension cords will NOT be longer than 25 feet.
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PROCEDURE PURPOSE:

1. To establish Safety guidelines/standards for Patient and Staff owned equipment

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for accepting and using patient and staff owned equipment.

PROCEDURES:
3. There is no official corporate/system policy currently in existence.  However, use of personal and privately owned equipment is strongly discouraged.
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PROCEDURE PURPOSE:

1. To describe the process and disposition of equipment that does NOT pass Electrical Safety Testing or Preventive Maintenance.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for dealing with medical equipment not passing their electrical safety test.

PROCEDURE:
3. Patient care equipment within a department will be tested to insure leakage current falls within current National Fire Protection Association (NFPA-99) standards.  Preventive Maintenance (PM) will usually be accomplished at the same time (there may be exceptions depending on the circumstances).  These visits will be scheduled in adherence to the Equipment Management Program (EMP).  Items found not in compliance with safety standards or manufacturer’s operational specifications will be identified and removed from service.

DEFINITIONS:
4. When a piece of equipment is tested and does NOT pass the inspection, the following steps will be taken:

4.1. If the problem can be corrected on site (i.e. repair of power cord), make the repair(s) immediately.  When the repair is made in conjunction with a routine PM, document the corrective action on the PM Work Order (W/O).

Note:  The specific corrective action will be entered as a separate ”TASK” in this W/O.  By entering the repair as a separate task, we will be able to more accurately track the servicing of this equipment.

4.2. If a problem cannot be corrected immediately:

4.2.1. Clearly label the equipment with the malfunction
4.2.2. Make all necessary notations on the PM W/O

4.2.3. With the consent of the using department manager/supervisor, remove the equipment to the Clinical Engineering Shop for necessary repairs.

4.2.4. If an outside vendor/service is required, the assigned technician will inform his/her Team Leader and all other interested parties.  Assigned technician will retain responsibility for following up with the contracted repair service to ensure repairs are necessary, accurate, and complete and accomplished in a timely manner.
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PROCEDURE PURPOSE:

1. To describe the process by which electrical Line Isolation Monitors (LIM) are tested and how frequently to test.

IMPORTANT:  Clinical Engineering will not always be responsible for this procedure.  Moreover, most hospitals no longer use LIM systems.  Please consult with the Engineering Department at your particular hospital for details.

2. Governing Agency/Manual:

2.1. National Fire Protection Association (NFPA) 99

3. Equipment Used for Testing:

3.1. Bio-Tek Universal Iso-Tester (or approved, comparable instrument)

3.2. Bio-Tek Electrical Safety Analyzer (or approved, comparable instrument)

4. Areas within the Hospital where Isolated Power may be used:

4.1. Operating Rooms

4.2. Emergency Rooms

4.3. Day Surgery

4.4. Labor & Delivery

4.5. ICU, CCU and SCU

PROCEDURE STATEMENT:

5. It is important we establish clear guidelines for testing and maintaining our Line Isolation Monitoring systems.

PROCEDURES:
6. Monthly Testing

6.1. Check all lights, fuses and audible alarms

6.2. Using the Bio-Tek Universal Iso-Tester (or equivalent) to verify the system breaker deactivates the LIM at the manufacturer’s predetermined limits.

6.3. Record that the test was performed in the Log Book or on a Work Order
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PROCEDURE PURPOSE:

1. To establish general guidelines for handling the failure of critical medical equipment.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for dealing with equipment failure in emergency situations.

PROCEDURES:
IMPORTANT!  This is a general outline and will not apply to each and every situation exactly.  Each case must be evaluated on its own merits and the best possible solution must be immediately acted upon.

3. Steps:

3.1. Identify the criticality of the unit based on its function and availability of backups

3.2. Troubleshoot the malfunction

3.3. Evaluate course of action

3.3.1. Repair action needed (parts and their availability, how long will the unit be inoperable)

3.3.2. Technical knowledge needed (will the manufacturer need to be called)

3.4. Communicate your evaluations and timelines with the customer/provider and aid the customer/provider in coming up with a solution

3.4.1. Possible solutions

3.4.1.1. Borrow a comparable unit from another department in the same hospital

3.4.1.2. Borrow a comparable unit from another department in the organization

3.4.1.3. Lease/rent a comparable unit

3.4.1.4. Purchase a replacement unit

3.5. Document the entire process in details in the equipment database

4. Keep in mind that even though the malfunctioning unit has been temporarily replaced, the urgency of the repair may not have diminished.
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PROCEDURE PURPOSE:

1. To clearly outline the steps necessary to properly order, receive and processes the ordering of equipment/system parts and service.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for requesting parts and service in emergency situations when the PO program is not on line.

PROCEDURES:
3. Warranty/Service Repairs - During Normal Business Hours (0630 through 1530)

3.1.1. A Warranty/Service Repair need is identified and validated by a member of the Memorial Hermann Clinical Engineering Department.

3.1.2. The Clinical Engineering Technician will immediately open a service request work order in the department’s current equipment database (PLANON)

3.1.3. The Original Equipment Manufacturer (OEM)/Service Provider is contacted and the service request is processed:

3.1.3.1. The malfunctioning unit is shipped to the OEM…or…

3.1.3.2. Arrangements are made for an “on-site” visit by the OEM/Service Provider

(Although the repair may be covered under a warranty agreement, there may be some incidental charges associated with the repair (i.e. Transportation, Parts) that are not covered by the existing agreement)

3.1.4. If necessary, the Clinical Engineering Technician will provide the service company with a Purchase Order (PO) number for processing.

3.1.4.1. The technician must contact the Clinical Engineering Service Support Office for assistance.

DO NOT issue a purchase order number to a service/part provider under any circumstance unless this number is issued and approved through the support staff and/or the Clinical Engineering Department leadership (manager or above).

3.1.4.2. A member of service support, based on the information provided by the field technician via the work order, will process the request and provide the field technician with a Final PO number within one hour.

(This action must be followed up via email)

4. Part Ordering - During Normal Business Hours (0630 through 1530)

4.1.1. A necessary Repair Part is identified and validated by a member of the Memorial Hermann Clinical Engineering Department.

4.1.2. The Clinical Engineering Technician will immediately open a service request work order in the department’s current equipment database (PLANON)

4.1.3. The OEM/Part Provider is contacted for part identification and ordering details.

Do NOT rely on existing information for ordering (i.e. Part Number, Part Price).  It is the field technician’s responsibility to make sure the information provided to the Clinical Engineering support staff for ordering is accurate.

4.1.4. The technician must forward the part purchase request, via the work order, to the Clinical Engineering Service Support office for processing.

DO NOT issue a purchase order number to a service/part provider under any circumstance unless this number is issued and approved through the support staff and/or the Clinical Engineering Department leadership (manager or above).

4.1.5. A member of service support, based on the information provided by the field technician via the work order, will process the request and order the necessary part.  Service Support will provide the field technician with a “Final” PO number within one hour of having received the order request or must communicate with the field technicians regarding any delays.

(This action must be followed up via email)

EMERGENCY SITUATIONS ONLY!  If Necessary in an Emergency situation ONLY, the Clinical Engineering Technician “On-Call” will provide the service company an “Emergency Temporary” Purchase Order (PO) number for processing:

The Emergency Temporary PO process will NOT be used during normal business hours while the Clinical Engineering support staff and the Memorial Hermann accounting staff is present and available for assistance.  This process is designed to be utilized ONLY DURING EMERGENCIES AND DURING TIMES “OTHER THAN BUSINESS HOURS.”
4.1.6. From your desktop Personal Computer (PC):
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Select the correct form for the Department (Biomed, Radiology or Electronic) for which you are processing the PO Request.

4.1.7. The Form will look as follows:
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DO NOT issue any other temporary PO numbers under any circumstances.  This process supercedes all other existing processes official and/or unofficial.

4.1.7.1. The Emergency Temporary PO process will NOT be used during normal business hours while the Clinical Engineering support staff and the Memorial Hermann accounting staff is present and available for assistance.  This process is designed to be utilized ONLY DURING EMERGENCIES AND DURING TIMES “OTHER THAN NORMAL BUSINESS HOURS.”
4.1.7.2. Please make sure you fill in all of the necessary information prior to issuing the Emergency Temporary PO number. (all information on the WAR spreadsheet is necessary)
4.1.7.3. The Work Order associated with this WAR request MUST be completed by the end of the following business day.  This additional data is vital to preserving the integrity and accuracy of our database.
IMPORTANT:  Missing or erroneous data will delay this process.  Please make certain the data you submit is complete and accurate.

4.1.7.4. Do not use the same Emergency Temporary PO number more than once.

4.1.7.5. Emergency Temporary PO numbers must be issued sequentially.

4.1.7.6. Do not make any changes to the spreadsheet once the information is submitted for processing.  Please contact a member of the support staff to coordinate updates and modifications to existing data.

4.1.7.7. As with any other PO request, a copy of the Work Order must be submitted to the Clinical Engineering Support Staff for processing the order.

4.1.8. The Clinical Engineering Support Staff will review the “on-line” Emergency Temporary PO spreadsheet early on the following business day.  Any new items on this request list will be match to an associated Work Order.  The support staff will then request a “Final” PO number from the Memorial Hermann Purchasing/Accounts Payable (A/P) department and fill in this information on the Emergency Temporary PO spreadsheet.  At this point, the data will be “locked” preventing unauthorized modifications to the existing data.

4.1.9. Support staff will confirm this process via email to the field technician submitting the request.  If the service provider’s email address is submitted with the original request via the on-line spreadsheet, the support staff will include the address in his/her email confirmation assuring the service provider has the “Final” PO for properly processing the invoice.  If this email address is not provided by the field staff, it will be the responsibility of the field technician initiating the order to contact the support service provider with the “Final” PO number.  (EMAIL will be the only acceptable form for support service provider contact from a support service perspective.)

5. It is the responsibility of the field technician initiating the request to make sure the vendor/provider has been given the “Final” PO number in order to properly process the Invoice(s)
5.1. There are two ways of doing this:

5.1.1. PREFERED METHOD:  Submit the vendor’s/provider’s EMAIL address along with your initial PO request on the on-line form.  Support staff personnel will notify both the Memorial Hermann field technician and the vendor/provider of the “Final” PO for processing the Invoice for payment. (Telephone number including FAX and pagers will not substitute for an EMAIL address).

5.1.2. ALTERNATE METHOD:  If the vendor/provider EMAIL is not available and provided, it will be the field technician’s responsibility to communicate the “Final” PO number to the vendor/provider.

5.2. Vendor Requested PO Hardcopy – when the vendor requests a hardcopy of the PO as part of the purchase process, the technician will need to accomplish the following
5.2.1. List “Hardcopy” on the work order
5.2.2. If the Vendor requested a specific dollar value, have the vendor send you an “Official Quote” for the repair estimate
5.2.3. Send all documentation by Email or FAX to CE support office with control number and work order number clearly identified

5.2.4. Once the PO has been generated, CE support office will Email/FAX the technician the hardcopy of the PO for their review. Once verified for accuracy, the technician can send documentation to the vendor by whatever method the vendor requested
IMPORTANT! Please note that this process is “linear,” meaning that all correspondence of this type goes through the initiating/requesting technician.  This is so that if any questions or concerns arise, they are resolved through the technician  

IMPORTANT!  This situation must be treated as a priority issue.  Warranty/Service Repairs and Part Orders processed through the system with the “Emergency Temporary” PO number will cause problems at a variety of levels.  This will have negative repercussions on the process and the individuals involved.

The Emergency Temporary PO process will NOT be used during normal business hours while the Clinical Engineering support staff and the Memorial Hermann accounting staff is present and available for assistance.  This process is designed to be utilized ONLY DURING EMERGENCIES AND DURING TIMES “OTHER THAN BUSINESS HOURS.”
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PROCEDURE PURPOSE:

1. To define the accountability, responsibility and mechanics for staff members when taking part in company funded travel.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for processing and managing staff travel on business.

PROCEDURES:
3. Defer to “Travel Entertainment and Other Business Expense” policy.  It can be found on the Web – Category “Finance,” Index Number “FIN-00001,”

4. General Rules

4.1. All expense reports must be submitted in a timely manner with original receipts as support documentation (where applicable).

4.1.1. Training/Business Travel Expense Reports need to be submitted within five (5) business days of your return to duty.

4.1.2. Monthly Expense Reports must be submitted the 15th day of the following month (they must be in full month increments – partial months not accepted)

4.2. All expense reports must be submitted to the department manager for review and approval.

4.3. All travel must be approved in advance.

4.4. All out of the country travel must be approved far in advance and require additional justification.  Please contact your department manager or director for guidance.

4.5. Extended Travel/Training – if you are traveling on company business for an extended period of time (e.g. three weeks, two months, etc.), you are welcome to come home on weekends and during “off” periods.  The following rules apply:

4.5.1. The trip home can not interfere or derail your training objectives, goals or schedule

4.5.2. The travel home (or to alternate locations) will be at the employee’s own expense unless approved in advance by Sr. Vice President or President.  Reimbursement will not be considered after the fact.
4.5.3. Memorial Hermann must not incur any additional expenses as a result of this alteration in your scheduled trip/training.

4.5.4. Your department leadership must be kept informed of your plans and how to get in touch with you at all times.

5. Local Travel

5.1. Employees will be reimbursed for mileage traveled in the execution of their official duties.  Each staff member will be associated with a “base” hospital.  Travel to and from other locations will be calculated and reimbursed using this “base” hospital as the point of origin.

5.2. Expense reports for monthly/routine expenses must cover an entire calendar month (from the first day of the month through the last day of the same month).  Reports covering partial months will not be accepted.

5.3. Submission Suspense – All reports must be submitted by the 15th day of the following month of incurring the expense. (e.g. July expense report must be submitted by 15 August or earlier)

5.4. Cellular Telephone Call Reimbursement (on FTE’s personal cellular telephone)

5.4.1. Calls must be submitted on the original cellular telephone bill (copies not acceptable)

5.4.2. The bill must be itemized – member called, duration, date, time, etc.

5.4.3. Reimbursement will be in a accordance with the current Memorial Hermann system policy

5.4.4. Calls submitted for reimbursement must be Memorial Hermann business related calls only
5.4.5. This form must be filled out and submitted for reimbursement of calls:
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IMPORTANT:  Calls submitted for reimbursement are subject to verification.

6. Training

6.1. Submitting for Approval

6.1.1. It is the responsibility of the individual submitting the request to do so in a timely manner.  The approval process is lengthy and can not be rushed
6.1.2. Domestic Training – requests for training taking place domestically (within the continental United States) must be submitted in writing with all necessary and associated support material for approval a minimum of one month (four weeks) prior to the first day of training

6.1.3. Foreign Training – requests for training taking place outside of the continental United States must be submitted in writing with all necessary and associated support material for approval a minimum of two months (eight weeks) prior to the first day of training.  Passport and other related expenses are the responsibility of the individual traveler
6.1.4. These requests must be approved by the Clinical Engineering System Executive prior to the request being submitted electronically for approval
6.2. Please be very specific and clear on travel/training logistics (Travel Times, Airport preference, etc.)  Do not leave any detail to chance or assumption.  Once the itinerary has been established and approved, any changes made by the traveler will be at the traveler’s own expense

6.3. Emergency Requests and Changes – Emergency requests, changes, modifications, and alterations will be considered on a case by case basis.  Please do not make any plans or incur any expenses or obligations (financial or otherwise) without obtaining explicit and written approval first

6.4. Air Transportation – must be accomplished through the organizations travel agency.  Staff is not allowed to make their own travel arrangements without the written approved of the Clinical Engineering department System Executive or above.

6.5. Automobile Rental

6.5.1. Employees should not purchase additional insurance when renting a car for business purposes.  MHHCS insurance covers rental cars
6.5.2. MHHCS automobile insurance does not provide coverage (liability, comprehensive or collision) for accidents that occur while employees are using their own personal vehicles for MHHCS business.  Employees who use personal vehicles for MHHCS business should maintain adequate personal automobile insurance
6.5.3. No employee will be allowed to use a personal vehicle for MHHCS business without possessing a valid driver’s license and personal automobile insurance

6.5.4. Those approved for business related travel and forecasted to use a rental vehicle will be provided with a copy of “proof of insurance” prior to your departure (please see Nancy Scales).  If you do not receive it, please make sure you ask for it.  It is your responsibility to have all necessary documents prior to travel

6.5.5. Some of us may wish to purchase the additional agency provided auto insurance as an additional safety measure.  Although there are no objections to this action, please keep in mind that you will not be reimbursed for this expense

6.5.6. Multiple staff members participating in the same training/activity will share a vehicle where and when possible

6.6. Travel Days – Staff is expected to travel during business hours.  Traveling on weekends, holidays and other than business hours is permissible with the written permission of the department Manager or above.  If the staff member wishes to travel on other than business hours, we will do everything we can to accommodate as long as this allowance does not obligate Memorial Hermann to any additional expenses (lodging, meals, etc.)  The employee will not be paid for travel time if the other than business hour travel was arranged at the staff member’s request.  Moreover, as an enforcement policy the department will not consider as work time that time spent in travel away from home outside of regular working hours as a passenger on an airplane, train, boat, bus, or automobile
.
6.7. Submission Suspense – All reports must be submitted within five (5) business days of the staff member’s return to work at his/her base hospital.

6.8. Receipts – only original receipts will be processed for reimbursement.  Photocopies and credit card statements are not original recipes and can not be submitted as such.

6.8.1. It is the responsibility of the individual incurring the expense and requesting reimbursement to keep the original expense receipts.

6.8.1.1. If the original receipt is lost or destroyed, the individual must contact the agency (i.e. hotel, car rental agency, etc.) for a second original to submit for reimbursement.
6.8.1.2. If a second original is not possible, a copy of the receipt MUST be accompanied by a letter explaining why the original receipt is not available.  (this option will NOT always be sufficient for a reimbursement)
6.8.1.3. If these conditions are not met, the expense will not be reimbursed.
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PROCEDURE PURPOSE:

1. To properly and accurately account for project work accomplished at a system and/or campus level so that all expenses are fully accounted for and reimbursed as well as being properly allocated to the appropriate cost center or account.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for managing special projects throughout the organization.

PROCEDURES:
3. Campus/Department Level Project
3.1. Definition – These are projects designed to benefit one specific department within a campus or facility.  These projects are typically funded via operational budgeting (i.e. the campus/hospital is paying for the project).

3.2. Each Cost Center (CC) or Department has been assigned a special project control number in each of the three engineering groups (Biomedical, Radiology & Electronic).

3.3. At the start of the project, a designated member of the engineering group at the campus will open a Work Order (WO) specifically designated to capture project costs (i.e. parts, service & labor).
3.4. All work directly associated with this project must be documented on this WO.

3.4.1. Field Staff – carefully document any and all work accomplished contributing to the successful completion of this project.

3.4.2. Support Staff – review, finalize and bill the projects charged to the department at the end of the month as part of the normal billing process.
3.5. These expenses will be reimbursed via System Department Charges (SDC).

4. Construction, Expansion, Renovation and System/Corporate Level Projects

4.1. Definition – These are projects designed to benefit the entire organization via one specific hospital, campus and/or facility.  These projects are typically funded via capital budgeting (i.e. the organization, corporate office or the system is paying for the project).  These projects do not affect operational budgets.  Billing will be directed through corporate/system channels.
4.2. Each Campus/Hospital/Facility has been assigned a special project control number in each of the three engineering groups (Biomedical, Radiology & Electronic).

4.3. At the start of the project, a designated member of the Clinical Engineering leadership (Manager, System Executive, or designee) will open a Work Order (WO) specifically designated to accumulate project costs (i.e. parts, service & labor).  DO NOT open a WO for a project at this level at the local campus or shop.
4.4. All work directly associated with this project must be documented on this WO.

4.4.1. Field Staff – carefully document any and all work accomplished contributing to the successful completion of this project.

4.4.2. Support Staff – review, finalize and bill the projects charged to the project at the end of the month or as determined by the project management team.
4.5. These expenses will be reimbursed via account fund transfer affecting the “Other Revenue” line item on our monthly budget statement.
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PROCEDURE PURPOSE:

1. To define clear and general guidelines for ordering parts and services within the Clinical Engineering Department.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for ordering parts and services when executing our duties.

PROCEDURES:
3. General Rules:

3.1. Please be careful, complete and accurate in your communications with your customers and coworkers.  Do not leave them with false timeline expectations.
3.2. Verify every detail of your order prior to submitting an order request (do not assume the data in PLANON is accurate):
3.2.1. Current Price
3.2.2. Current Manufacturer/Source Part Number
3.2.3. Accuracy of Source Data (new sources must be established in PLANON, LAWSON and other systems – delays are inevitable.  Go with established sources when possible)
3.2.4. Source Name
3.2.5. Source Telephone Number
3.2.6. Source FAX Number
3.2.7. Customer Number
3.2.8. Source Point of Contact
3.2.9. Special Provisions (if applicable)
IMPORTANT: Any inaccuracies or missing data will delay the ordering process
3.3. Expect confirmation from Clinical Engineering Support Staff that the order has been placed within 2 hours of its arrival at the Clinical Engineering Department.  If you do not receive this confirmation, contact Clinical Engineering for assistance.  Be courteous!

3.4. Orders received after 1:00 p.m. may not be processed on that day due to:

3.4.1. Time Zone differences

3.4.2. Processing Time by Memorial Hermann and by the Source (issuing a PO, placing the order, correcting errors)

DO NOT circumvent the ordering process. (i.e. giving false PO numbers without coordinating with Clinical Engineering support staff, having another department place the order for you)

3.5. All parts ordered must be issued to the final customer within thirty (30) calendar days.  If you order it…use it right away…Please do not “stock” items in the shop.

3.6. Be careful when prioritizing your orders.  Abuse of a category in order to expedite shipping will cause the category to loose its validity and the individual ordering to loose credibility. (Refer to category designation below)
3.7. Field technicians have the responsibility for categorizing the part/service orders.  Clinical Engineering support staff will not challenge your assessment of the matter.  However, this system/process will be closely monitored for efficiency and compliance.  Managers will be scrutinizing the process and challenging the field for feedback and justification.

3.8. Please be mindful of the process and its purpose.  When unique issues arise, they are to be handled on an individual basis.  Do not allow an exception to set a standard.
	Category:
	Definition:
	Average

Shipping Time

	EMERGENCY!
	Used on VERY RARE occasions where the absence of the malfunctioning unit/system will cost life or limb.

For these situations:

Please contact Clinical Engineering directly
Convey the seriousness of the situation and work with them to elevate the order’s priority

Shipping charges will often double or triple with these orders.  Often shipping costs exceed the price of the part itself.

We should never see this category used to order parts on a scheduled PM.


	24 Hours or Less

Does not apply when parts have to be specially manufactured or are out of stock by the manufacturer

Time Zones (Source vs. Memorial Hermann) are a consideration.

	Priority
	Used on occasions where the absence of the malfunctioning unit/system will cause patient care delays or excessive provider/staff inconvenience.

This category is not to be used where other units are available or simply to keep a provider “happy.”

We should rarely see this category used to order parts on a scheduled PM.


	2 Full Business Days

Does not apply when parts have to be specially manufactured or are out of stock by the manufacturer

Time Zones (Source vs. Memorial Hermann) are a consideration.

	Important
	Used on occasions where the absence of the malfunctioning unit/system could cause patient care delays or provider/staff inconvenience.

Remember, this category still denotes a degree of urgency and will be treated as such.

We should seldom see this category used to order parts on a scheduled PM.


	3 - 4 Full Business Days

Does not apply when parts have to be specially manufactured or are out of stock by the manufacturer

Time Zones (Source vs. Memorial Hermann) are a consideration.

	Ground


	Used for routine equipment repairs 

This category should be the most widely used.

We should expect to see this category used to order parts on a scheduled PM.


	5 to 7 Business Days

Does not apply when parts have to be specially manufactured or are out of stock by the manufacturer

Time Zones (Source vs. Memorial Hermann) are a consideration.
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PROCEDURE PURPOSE:

1. To ensure that all exchange parts are identified and tracked so that Memorial Hermann receives the appropriate credit in a timely manner.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines when exchanging defective parts with suppliers and manufacturers.

PROCEDURES:
3. Field Technician Responsibilities

3.1. A clinical engineering technician identifies a malfunctioning part
3.2. The Original Equipment Manufacturer (OEM) or representative is contacted for part ordering

3.3. The part is identified by the OEM as an exchange item
3.4. The technician secures the following information from the OEM or source:

3.4.1. Part Nomenclature/Name

3.4.2. Part Description

3.4.3. Part Number

3.4.4. Part Exchange Price (discounted with return)

3.4.5. Part List Price (with out discount)

3.4.6. Transportation Charges

3.4.7. Part Availability

3.4.8. Manufacturer information

3.4.8.1. Address

3.4.8.2. Telephone Number

3.4.8.3. FAX Number

3.4.8.4. Point of Contact Name

3.5. Return Merchandise Authorization (RMA) and/or Return Goods Authorization (RGA)
3.6. The technician opens a work order (WO) in the equipment database
3.7. Terms for exchange – when the part is due in order to receive the exchange price
3.8. The WO is completely filled out including cutting and pasting the information in “1order” in the notes section.  There is a place in the text for the estimated price

3.9. The technician will enter the Part Exchange Price as the full price for the part
3.10. The technician will make sure that the RMA/RGA (if applicable) is annotated on the WO
3.11. The technician will send the Purchase Order (PO) request to the clinical engineering support staff for processing

4. Support Staff Responsibilities

4.1. The support staff will verify the PO request information
4.2. The request is entered into the accounting database
4.3. The support staff will email the technician with the appropriate PO number
4.4. The technician will contact the OEM or source with the PO number and order the part

5. Field Technician Responsibilities

5.1. When the part is received, support staff must be contact immediately so that the part can be received in the accounting system
5.2. The technician will replace the good part with the broken part
5.3. Pack the broken/exchange part in the package provided by the OEM including all associated paperwork provided by the OEM
5.4. Include in the package a copy of the associated WO
5.5. The technician will forward this entire package via trip ticket to clinical engineering support staff for return to OEM

6. Support Staff Responsibilities

6.1. The support staff will review the package for accuracy and completeness
6.2. The support staff will ship the exchange item directly to the OEM in the time allotted to be eligible for the exchange discount

	What IF…
	You Must…

	· …the exchange part received is broken

· …the exchange part received is the wrong part


	· Contact support staff immediately

· Re-package the item and sent to support staff for return to OEM

	· …I forgot to send the broken part back to the OEM in the allotted time given


	· Contact support staff immediately – DO NOT dismiss the issue

· We may need to pay list price for the part



	· …I need to order a part during non-business hours
	This process still applies.  Please refer to MEMP Procedure “Part/Service & Emergency PO Request Processing” for specific non-business hour instructions


IMPORTANT!

· DO NOT place an order with an OEM without a valid PO

· DO NOT ship exchange items directly from the hospital campus unless requested to do so by a support staff member

Send Exchange Parts to:
Memorial Hermann Southwest

7600 Beechnut Street/ESB 2nd Floor

Houston, Texas 77076

Attn: Albert Armitage, Clinical Engineering

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:
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PROCEDURE PURPOSE:

1. To establish the general structure and functions of the Medical Equipment Sub-Committee reporting to the Hospital Safety Committee at each campus
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for establishing and managing our medical equipment sub-committees.

PROCEDURES:
3. Committee Members Recommended
3.1. Clinical Engineering (1 Representative) – A member of the Clinical Engineering Department will chair this committee.  He/She will be responsible for organizing meetings, taking and discriminating minutes, following up on issues and representing this sub-committee to the Hospitals Safety Committee at the appointed times.
3.2. Materials Management (1 Representative) – Representing the movement, acquisition and disposition of medical equipment and systems throughout the hospital
3.3. Education (1 Representative) – Representing the educational needs and requirements of hospital personnel in operating and maintaining medical equipment and systems throughout the hospital
3.4. Risk Management (1 Representative) – Representing, promoting and assuring the safe use of medical equipment and systems throughout the hospital
3.5. Administration/CFO/Finance Director (1 Representative) – Representing overall hospital leadership and responding for any financial impact this group may have on the hospital

3.6. Nursing Manager/Director (3 Representatives) – Representing the equipment users throughout the hospital and their needs.  We recommend representation from the following departments:
3.6.1. Operating Room (OR)

3.6.2. Central Sterile Supply (CS)

3.6.3. Intensive Care Unit (ICU)

4. Agenda Items Recommended
4.1. Elements of Performance for the Management of the Environment of Care – These are the elements of performance identified by the Joint Commission on Accreditation of Healthcare Organizations (JOINT COMMISSION) to which all hospitals must adhere to in order to maintain their JOINT COMMISSION accreditation and good standing.
4.2. Performance Improvement (PI) Plan – This plan identifies a weakness in the program’s processes or procedures the organization is currently focusing its attention and resources toward strengthening.

4.3. Recalls & Alerts – These are issues relating to medical equipment and systems identified to the hospital through a variety of channels requiring actions from hospital personnel.
4.4. Equipment Trends on Unscheduled Work Orders – These are trends in equipment maintenance such as “User Errors” and “Unable to Duplicate Malfunction” where actions other than technical intervention are recommended (i.e. further training and education, equipment turnover).
4.5. “Could not Locate” Program – It’s important to review the current list of outstanding medical equipment Clinical Engineering was not able to locate to perform routine Preventive Maintenance (PM) and service.
4.6. “Equipment in Use” Program – It’s important to review the current list of outstanding medical equipment Clinical Engineering was not able to secure to perform routine Preventive Maintenance (PM) and service due to the item being in use and unable to be spared by the user.

4.7. Water Testing Results (Dialysis) – The results of the water tests in the hospitals dialysis department need to be part of this committee’s verification process.  The official results forwarded to us by the Infection Control department need to be entered into the minutes and forwarded to the hospital’s Safety Committee for record.

4.8. Quarterly and Annual Report Review – Prior to this committee presenting its quarterly and annual report to the Hospital Safety Committee for record, it is important every detail is reviewed for accuracy, relevancy and to verify that all appropriate actions were taken.
4.9. Old/New Unique Items – The list above identifies those agenda items that must be reviewed each time this committee meets.  Other unique items should be added and deleted as relevancy and propriety dictate.
5. Frequency of Meetings

5.1. The frequency at which this sub-committee is to meet will largely depend on the need of the hospital and the Hospital Safety Committee to which is reports.  At a minimum, this committee to needs to meet bi-monthly in order to make sure the hospital is maintaining a safe and productive working environment for its customers, visitors and staff.

IMPORTANT:  This committee is considered a sub-unit of the hospital’s Safety Committee.  It is this group’s responsibility to make sure all information pertaining to medical equipment safety is forwarded to the hospital’s Safety Committee for evaluation and official record.
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PROCEDURE PURPOSE:

1. To define and clarify the proper procedures and protocols to follow when disposing of biomedical and medical related equipment and systems owned and operated by Memorial Hermann.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for the proper disposition of used and old medical equipment.

PROCEDURES:
IMPORTANT!

The responsibility for selling and disposing of biomedical equipment and related systems falls to the department owning the equipment.  They will work with the materials management department and other interested agencies throughout Memorial Hermann to see that the equipment is utilized in the functionally and financially best manner possible.  The Clinical Engineering department is committed to lend its support and assistance to aid in this process.
The information covered in this procedure is designed more as an informational tool to make certain we are aware of the policies and procedures in place.  In addition to our technical responsibilities, we have a responsibility to look out for the organization wherever possible.
3. Departments Involved in the Sale of Biomedical Equipment:
3.1. Direct Owner (the department using, operating and with primary responsibility of the equipment)
3.2. Campus Administration
3.3. Accounting and Finance (Financial)
3.4. Materials Management (Asset Tracking)

3.5. Clinical Engineering (Service and Maintenance)
3.6. Security
3.7. Legal
3.8. Risk Management
3.9. Campus Facility Engineering
4. Prioritizing Equipment Disposition

4.1. Unit functional – operating safely and within manufacturer specification
4.1.1. Try to reutilize the equipment within the same department…if not…

4.1.2. Try to reutilize the equipment within the same campus…if not…

4.1.3. Try to reutilize the equipment within the same department at another Memorial Hermann campus…if not…
4.1.4. Try to reutilize the equipment within the organization…if not…

4.1.5. Try to reutilize the equipment with an affiliated hospital or entity…if not…

4.1.6. Attempt to sell the equipment at the best possible price on the open market…if not…

4.1.7. Attempt to sell/donate the equipment at a discounted price to organizations involved in humanitarian and/or medical missions throughout the country and the world…if not…
4.1.8. Dispose of the equipment by selling or giving the item to a reputable salvage company

IMPORTANT:
1. ALL Memorial Hermann identifying tags and stickers (e.g. control numbers, safety tags, etc) MUST be removed prior to sale and/or disposition.

2. Equipment can rarely be disposed of using conventional garbage receptacles – And NEVER as fully assembled and functional units.  The hazards of someone finding and operating these items are too great.

4.2. Unit Broken and beyond repair

4.2.1.  Attempt to sell the equipment at the best possible price on the open market…if not…

4.2.2. Attempt to sell/donate the equipment at a discounted price to organizations involved in humanitarian and/or medical missions throughout the country and the world…if not…

4.2.3. Dispose of the equipment by selling or giving the item to a reputable salvage company
IMPORTANT:  Equipment can rarely be disposed of using conventional garbage receptacles – And NEVER as fully assembled and functional units.  The hazards of someone finding and operating these items are too great.

4.3. Using Equipment for Parts – it is acceptable and often cost effective to use old, broken equipment for spare parts (a.k.a. scavenging).  The usable parts must be removed and properly stored for future use.  The remaining unusable portion of the old/broken equipment must be eliminated appropriately.  It is not acceptable to keep the entire unit, in tact, sitting around the shop or in storage awaiting possible future use.  Consult your team leader and/or manager for guidance.
IMPORTANT:  Equipment can rarely be disposed of using conventional garbage receptacles – And NEVER as fully assembled and functional units.  The hazards of someone finding and operating these items are too great.

5. Types of equipment sales Clinical Engineering would be involved with:

5.1. Portable/Movable Equipment (e.g. Infusion Pump)
5.1.1. Tag equipment as not suitable for use in patient care
5.1.2. Remove equipment from department and secure in a safe location. (this is not the exclusive responsibility of the Clinical Engineering department)

5.1.3. Advertise for Sale – work with Materials Management department

5.2. Non-Portable/Movable and Hard Wired Equipment (e.g. Cath Lab)
IMPORTANT:  Once these units are dis-installed or their assembly is compromised in any way where a perspective buyer can not see the unit in operation before purchase, the possible salvage/sale value tends to diminish by 50%.

5.2.1. Tag equipment as not suitable for use in patient care

5.2.2. Remove equipment from use by disabling the system (i.e. remove power, lock controls, remove critical circuit boards – be careful not to compromise the equipment’s integrity by these actions)

IMPORTANT: Often the removal of these hard wired items are time sensitive since there is typically a replacement unit following close behind.  Please be aware and sensitive to this and work accordingly.

5.2.3. Advertise for Sale – work with Materials Management department
6. Procedure when showing and selling the equipment to perspective buyers – This should be accomplished by appointment only
6.1. Security
6.1.1. Security does not give unescorted access to equipment buyers.  Security must be notified in advance that potential buyers, preferably by name, may be coming to view the equipment and who to contact within the hospital if the buyers are encountered by Security.
6.1.2. If the potential (or selected) buyers are not contractors with Memorial Hermann Contractor ID badges, they may be issued a one day Visitors' Pass once their purpose has been verified.  It is preferred that a representative of the department escort the potential buyer to security for this purpose.
6.1.3. For removal of equipment, the Security staff is instructed to check equipment, supplies, or materials leaving the Hospital or their assigned area for the proper authorization to be removed.  An approved package pass must accompany equipment, supplies, or materials being removed from all Memorial Hermann properties.  A signed letter of authorization may also be accepted in most other building and POBs.  A copy of the “Transfer or Disposal of Capital Equipment” form could also be accepted for this purpose.

6.1.4. The package pass or letter of authorization must have the following:

6.1.4.1. An Authorized Signature

6.1.4.2. Department or Suite name

6.1.4.3. Date Issues

6.1.4.4. Name of person leaving with the package, and its content.

6.2. Legal

6.2.1. “Warranty Disclaimer, Release of Liability and Indemnity Agreement for Sale of Used Hospital Property” Form – The Memorial Hermann sales agreement sells equipment "as is, where is" and negates implied warranties etc.  The form can be found in the Clinical Engineering department shared drive [P:\\ - Techfolders – X-Ray manuals – “Warranty Disclaimer” document]
6.2.2. Payment should be made prior to removal of the equipment sold

6.2.3. Terms regarding removal expense, liability, duties should be covered in the agreement
6.2.4. Memorial Hermann staff must NEVER sign or enter into an agreement with anyone unless the agreement has been reviewed and officially approved by a member of the Memorial Hermann legal department.  (No Exceptions)

6.2.5. The Clinical Engineering department should never be involved in more than facilitating and/or assisting in the logistics of a sale.  In rare cases and only in emergency situations, Clinical Engineering department may need to be more intricately involved.  In these cases only Clinical Engineering department managers and above have the authority to sign sale agreements.

6.3. Risk Management

6.3.1. Risk Management must be informed of the sale

6.3.2. They must receive a copy of the sales agreement

6.4. Accounting and Finance (A&F)
6.4.1. Capital equipment sales/disposals should be recorded on the “Capital Equipment Transfer or Disposal” form and forwarded to Accounting.  (the form can also be found on the MHWEB in the “Forms” section)
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6.4.2. All proceeds should be coded to account 101046 (Cash-Asset Management Proceeds).
6.4.3. If you're not sure whether or not the equipment sits in Fixed Assets, give A&F a call and they will be happy to look into it or you can fill out the form and send it anyway.
6.5. Imaging Equipment Specifically

6.5.1. All X-Ray producing equipment must be identified for decommissioning by state/federal agencies.  For this reason it is important we enter the specifics surrounding the sale of x-ray generating equipment on the “Transfer of Disposed Equipment” log located in the Clinical Engineering department’s shared drive [P:\\ - Techfolders – X-Ray manuals – BRC Document.xls]
6.5.2. If necessary, please contact the Imaging Support Service department manager for assistance.

IMPORTANT!

The responsibility for selling and disposing of biomedical equipment and related systems falls to the department owning the equipment.  They will work with the materials management department and other interested agencies throughout Memorial Hermann to see that the equipment is utilized in the functionally and financially best manner possible.  The Clinical Engineering department is committed to lend its support and assistance to aid in this process.

The information covered in this procedure is designed more as an informational tool to make certain we are aware of the policies and procedures in place.  In addition to our technical responsibilities, we have a responsibility to look out for the organization wherever possible.
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PROCEDURE PURPOSE:

1. We all interact with the printed word as though it has a personality and that personality makes positive and negative impressions upon us. Email documents can easily be misinterpreted by recipients, so it is crucial that we follow the basic rules of etiquette to construct an appropriate tone. Failure to observe correct business letter etiquette can result in you adopting an inappropriate tone, causing offense or misunderstandings, lack of clarity or purpose and hostility or soured relations
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for communicating via email.  This procedure is designed to help make this process run smoothly
PROCEDURES:
3. Body of an email

3.1. Always make sure you have spelt the recipient’s name correctly
3.2. Wait to fill in the “TO” email address to avoid accidentally sending an email prematurely
3.3. Try to respond within a reasonable time frame, though “reasonable” will depend on the recipient’s expectations and the subject being discussed
3.4. Double check the To: area of your email when you reply. Too many people have intended to reply to a message poster alone when, in fact, their reply went to the entire list-much to their embarrassment. If you want to be extra careful, start a new email and type the single recipient’s address
3.5. Do not air your grievances or beefs on a list. Personal attacks should also be avoided. Such postings make the organization / department you are associated look bad, while also making you sound like a gossip and whiner
3.6. Ideas placed in the first paragraph of a document or message receives the most emphasis, followed by information placed in the last paragraph
3.7. Use neutral job titles, avoid demeaning terms, and do not use masculine pronouns
3.8. If the content of the letter is sensitive, personal or confidential it must be marked appropriately “confidential”
3.9. Be Grammatical
3.9.1. Use standard spelling, punctuation, and capitalization. THERE’S NOTHING WORSE THAN AN EMAIL SCREAMING A MESSAGE IN ALL CAPS
3.9.2. Taking the time to carefully look over your writing will help you to catch errors you might otherwise miss
3.9.3. Do not write fragment sentences or run-on sentences in the body of the email
3.9.4. If you are writing to a external customer your lax grammar will reflect poorly on your company too
3.10. Email Length and File Size

3.10.1. Trim back the old messages: most email clients will keep copying older messages to the bottom of an email. Delete older messages so as to keep your message size from getting too large, and to keep your messages looking clean
3.10.2. Avoid unnecessarily large file sizes. When you must send a large file or set of files, do the recipient the courtesy of sending an email telling them what you’ll be sending and why
3.10.3. To emphasize an idea, place it in a short, simple sentence
3.10.4. Write clear, short paragraphs and be direct and to the point; professionals see their email accounts as business. Don’t write unnecessarily long emails or otherwise waste the recipient’s time
3.11. Tone

3.11.1. The tone of a message is a reflection of the writer and it does affect how the reader will perceive the message
3.11.2. Be friendly and cordial, but don’t try to joke around (jokes and witty remarks may be inappropriate and, more commonly, may not come off appropriately in email)
3.11.3. The following questions will help you to determine the appropriate tone for your message
· Why am I writing this document?

Obviously, you want the message to reach your audience, and you will probably want the reader to take some action in response to your message
· Who am I writing to and what do I want them to understand?

Your message will be much more effective if you tailor the document to reach your specific audience. The tone directly affects how the reader will interpret what is said
· What kind of tone should I use?
The business writer should strive for an overall tone that is confident, courteous, and sincere; that uses emphasis and subordination appropriately; that contains nondiscriminatory language and has a positive attitude
3.11.4. In a negative message, be sure to assume a tone that is gracious and sincere. Thank the reader for their input or involvement and carefully state that you cannot comply with their wishes. Follow this response with an explanation as necessary. Avoid using active voice in negative messages. Maintain a professional tone that does not attack the individual but that makes your position on the issue clear
3.11.5. Use of emoticons, capital letters and exclamatory marks can be interpreted as shouting and rude behavior
3.11.6. Other than being as courteous as possible and re-reading the message carefully before sending it, the main word to avoid in your message is “You”-particularly used in the past tense. When used in the past tense, often “You” infers blame for something that the receiver has or has not done
Example 

· Do Not Use: You didn’t read the instructions carefully, thus your system has shut down
· Use: The system may automatically shut down if any installation errors occur
3.12. Writing a complaint

3.12.1. You should briefly state the history of the problem to provide context for your reader
3.12.2. Explain the attempts you made previously to resolve the problem
3.12.3. Show why it is critical for the problem to be resolved by your reader
3.12.4. Offer suggestions on ways you think it can be resolved or how you are willing to help in the matter
3.12.4.1. Do not take your reader by surprise. Do not wait until the end of the day to introduce a problem or concern via memo or email
3.12.5. Do not press your reader to the wall. Avoid writing a list of concerns that you have been harboring for a long period of time
3.13. Flaming

3.13.1. Flaming is a virtual term for venting or sending inflammatory messages in emails. Avoid flaming because it tends to create a great deal of conflict that spirals out of control. Flame fights are equivalent of food fights and tend to affect observers in a very negative way. What you say cannot be taken back; it is in black and white
3.13.2. Keep flaming under control – Before you send an email message, ask yourself, would I say this to this person’s face? Calm down before responding to a message that offends you. Once you send the message it is gone. Read your message twice before you send it and assume that you may be misinterpreted when proofreading
Example
Hello Xavier,
I’m sure you recall the August 1st meeting where we discussed the proposed venture capital funding of XYZ products. I’ve finished the paperwork for the next round and would like to ask you to look it over.

That is, if you are not too busy.
If it is okay with you, could we get together today at 3PM?

Just let me know whether this time is convenient.
Regard,

4. Signature Block – Acceptable Format

[image: image17]
 

John W. Smith
Director of Operations
Clinical Engineering
Memorial Hermann Facility Services
9401 Southwest Freeway, Suite 1123

Houston, Texas 77074
P  713.448.1234
F  713.448.2345
 

John.Smith@memorialhermann.org
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	Alfonso Alfonso
System Executive, MH Clinical Engineering
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PROCEDURE PURPOSE:

1. To establish clear procedures and safeguards to make certain all imaging, biomedical and patient support electronic time sensitive and dependent equipment is properly synchronized as part of the United States two official time altering programs. These are recognized as Daylight Savings Times where we set our clocks one hour forward during the Spring and one hour back during the Fall of each year.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines to make certain our time sensitive and dependent patient support equipment is operating properly based on an accurate time table.
PROCEDURES:
3. Clock Types

3.1. Software Driven Internal Clocks – these are clocks designed as part of the equipment’s software driven operating systems. They are designed to automatically adjust for daylight savings times twice per year as programmed.

3.2. Manual Clocks – these are clocks which, although part of the equipment, work independently of the equipment’s software (if present). These clocks must be manually adjusted as necessary.
4. Preparation/Pre Time Change – Preparations are accomplished on the last working day prior to time change – routinely a Friday.
4.1. The Clinical Engineering (CE) Database will generate a Preventive Maintenance (PM) Time Synchronization Work Order twice per year in conjunction with the national time change calendar. This work order will assist our field staff in making certain all pertinent equipment is properly addressed and all relevant personnel are properly notified and involved.
4.2. CE field technicians will communicate with equipment end-users reminding them to remember to change clocks they have control over using an approved master time keeper/clock.
4.3. Communication is accomplished via verbal notice, email, interoffice memo, etc. (this communication may or may not be documented)
4.4. It is important everyone concerned knows where their master time keeper/clock is located. The master time keeper or clock may differ from campus to campus. As a default, it is always recommended the time displayed on our campus desktop computers be used as a fallback reference source. 

5. Active Time Change – Time change routinely occurs during the hour of 2:00 am on a Sunday

5.1. Clock programmers must use an approved master time keeper/clock when making the time change adjustments. By synchronizing all patient support equipment to the approved time piece we are making certain that time documentation is accurate and in agreement.
5.2. Necessary work schedule changes and alterations will need to take place to make sure all clocks are addressed in a timely manner.

5.3. The action of actually verifying or changing the time can be a user function or a Clinical Engineering technical function depending on the equipment.
5.3.1. End-User Responsibility – the equipment user or other designated entity (i.e. Security, Facilities, etc.) must verify that all software driven equipment clocks are accurate and in agreement with the campus designated official time piece. Manual clocks must be physically changed to agree with the campus designated official time piece. Problems must be immediately communicated to Clinical Engineering for service.
5.3.2. Clinical Engineering Responsibility – CE technicians will verify that all software driven equipment clocks are accurate and in agreement with the campus designated official time piece and that all manual clocks are physically changed to agree with the campus designated official time piece. Problems found are corrected and documented in the CE equipment database.

5.3.3. Manufacturer Responsibility – though rare, it may be necessary for the original equipment manufacturer or designated third party representative to perform a site visit to accomplish the time change. This must be arranged and scheduled prior to the actual time change in order to avoid complication and time documentation errors.
6. Verification/Post Time Change – This would routinely be the following Monday morning unless problems occurred that need to be addressed with more urgency.
6.1. Clinical Engineering technicians will verify that all equipment listed on the PM Time Synchronization Work Order has been addressed

6.1.1. Any equipment not listed but needing attention will be added to the PM Work Order for future reference

6.1.2. Any equipment no longer present will be removed from the PM Work Order

6.2. Problems encounter during the time changes process by CE staff or by end users will trigger a service request and the generation of a repair work order. Inaccurate time keeping on a piece of patient support equipment constitutes a malfunction of that piece of equipment.

6.3. The PM Time Synchronization Work Order is CE’s official documentation that all time sensitive and dependent patient support equipment has been actively addressed.

7. During routine scheduled Preventative Maintenance of the equipment itself, all time sensitive and dependent systems and units will have their clock operations verified and synchronized. Errors in time keeping and accuracy are addressed as equipment malfunctions. 
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PROCEDURE PURPOSE:

1. To establish clear procedures and safeguards to make certain all imaging, biomedical and patient support electronic equipment containing Protected Health Information (PHI) is used, stored and managed appropriately.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines to make certain all medical equipment containing PHI is operated in a manner that will assure security and protection of confidential data at all times.
PROCEDURES:
3. All medical, imaging and patient electronic support equipment will receive a PHI “Type” designation as part of its initial inspection prior being placed in active patient care.
3.1. Type 0: Unit does not use, display, store or transmits any PHI

3.2. Type I: Unit Displays but does not store PHI

3.3. Type II: Unit Stores and may Display PHI

3.4. Type III: Unit Transmits and may Store and/or Display PHI

3.5. Type IV: Unit Transmits and Interfaces with Care4 and other like operations and may Store and/or Display PHI

4. The equipment will be appropriately in the clinical engineering database and will be affixed with the appropriate identification sticker as user alert and notification.
4.1. Type 0 – No sticker required
4.2. Type I & II – Sticker Required

4.3. Type III & IV – Sticker Required

5. Equipment owners will be alerted as to the equipment’s PHI sensitivity and advised regarding equipment and data storage and use restrictions and guidelines

6. We will defer to Memorial Hermann’s Information System Department (ISD) for guidelines and official policy for managing software and data electronic storage
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PROCEDURE PURPOSE:

In order to assist our customers better manage service cost expenses, we must establish an effective and functional process for them to be able to review service repair and maintenance costs (parts and warranty labor) in a timely manner.

PROCEDURE STATEMENT:

It is important we establish clear guidelines for managing this process without exerting undue stress to our resources
PROCEDURES:
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PROCEDURE PURPOSE:

1. To maintain all Radiographic X-Radiation rooms within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. Each Radiographic X-Ray Room in the facility will be checked semi-annually for, but not limited to, the following items.  All results will be logged and put into the equipment file for future reference.  The log will be kept on each system as long as the equipment is used in the facility.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

LINE ITEMS:
4. Collimator to beam alignment (table and or chest stand)

5. kVp (all stations)

6. Time/mAs (all stations)

7. Film Screen Contact

8. Phototimer accuracy

9. Overhead Tube Stand rails and bearings

10. Tube Support Housing

11. All locks and switches

12. Bucky and Cassette Tray operation

13. Clean all surfaces of barium and other x-ray absorbing substances in addition to the above, at the rate of once per year or following each X-Ray Tube change.  The focal spot, output HVL, and collimator to beam alignment will be checked and recorded.

PROCEDURES:

14. The set-up for this test is to first insure that the table is level.  This can be done with the use of a simple bubble level.  Place the tube so that the beam will be perpendicular to the table.  Center the light field to the tabletop using the collimator light field at 40 inches Source to Image Distance (SID).  The distance can be verified with the collimator tape measure.  The tape measure will take into consideration the difference between the mounting place test in accordance with the specification of the Bureau of Radiological Health (BRH).  You will need an approved alignment test tool.

15. One type of alignment which is widely used is a cylinder with two lead balls mounted (top and bottom) directly over one another.  By standing this tool in the center of a collimator test tool and aligning the collimator filed light to the outline of the test tool, the evaluation set-up is complete.  Mount an 8” x 10” cassette in the center of the bucky tray and align the tray to the test tool.  An exposure of approximately 60 kVp, 2 mAs should suffice.

16. The interpretation of the resulting film will vary with the type of tools used and the manufacturer.  For this reason you will need to understand the operating instructions with the tool.  The maximum allowable misalignment for the light filed to x-ray beam at the receptor (film) is 2% of the SID.  This equates to 2cm (0.8”) when using a 40” SID.  In addition to this alignment, the BRH also specifies that the x-ray field must be within 2% of the SID to the center of the image receptor (film).  This can be verified by drawing lines from the corners of the film diagonally to the opposite corner of the film.  The intersection of the lines should be the center of the film.

17. This test should be repeated at distances most commonly used such as 36”m 48” and 72” with the maximum allowable error being 1.8cm, 2.4cm and 3.6cm respectively.  The alignment procedures for different collimators vary.  The manufacturer’s alignment procedure for the light field should be followed.

18. kVp of the System

18.1. Universally accepted method of measurement of the kVp of a Radiographic x-ray system is the Digital kVp Meter.  These meters can be set-up for Radiographic or Fluoroscopy, and the units internally programmed calibration curves will insure optimum accuracy.  Most units are set-up to accept a remote reset button or will automatically reset upon next exposure.  The reading is clear and requires no factoring of any sort for the final numbers.  There is no extra type of filtering required and no block required to be positioned prior to each exposure.

18.2. The advantage is that the unit will allow your testing to take place without the Radiology Service Group technician having to enter the x-ray room between shots.  The ease of operation allows readings to be taken directly from the unit’s read-out.  No special orientation is required for the unit itself, just insure that the unit is in the x-ray field.  No calculations are required.

19. Time/mAs for the System

19.1. Since a defective timer in the x-ray system can understandably cause either an under or an over exposure condition to exist, it is imperative that the timer of the x-ray system be checked on a regular basis.  A bad or inconsistent timer in a radiographic room will reduce the diagnostic usefulness of radiograph.  There are man instruments on the market today to test the actual timing of an x-ray system.  These ranges from the most simple to the most elaborate (electronically controlled with digital readouts).  The most common units will be discussed here.

19.1.1. mAs Timing Check/mAs Type Test Tools

19.1.1.1. The mAs test tool is a simple and convenient method of checking the accuracy of exposure times from 1/t of a second (3.3ms) to 1 second.  This test tool can be used on single and three phase x-ray generators with accuracy.  This unit will also allow you to determine if your x-ray output is constant for a given mAs when different mA stations are used on the generator.

19.1.1.2. For example, does a 1/10th second exposure at 100mA equal that of a 1/20th second exposure at 20mA in exposure.  Since the two are the same mAs of 10, they should equal.

19.2. There are also digital x-ray exposure timers that eliminate the need for any calculations to be made.  These new units will display the exposure time in a digital form on the front of the unit.  In some cases, the unit will automatically reset to a new exposure reading to allow the timer of the generator to be tested without the engineering technician needing to enter the x-ray room other than to set the unit up the first time.

19.3. These units will allow the testing of exposure times a few m-seconds to 2 seconds with good resolution.  What you get on the digital readout is what you shot in time.

20. Phototimer Accuracy

20.1. Each and every phototimer in all radiographic rooms will be checked in the same manner.  One way of doing this is to use plates.  Place a cassette in the bucky tray and center the light filed to one half of the cassette.  Place water equipment on the table over the phototimer scanner (the sensitive area) and collimate to the plate.  Shield the unused side of the cassette with the lead apron or equivalent, and make a phototimer exposure.  Using the other side of the cassette (the unexposed side) lay two water equipment plates over this and shield the already exposed side of the cassette.  Expose this side with the same procedure.  Run the film in the normal way.  If the exposure phototimer is working as it should, there should be no significant difference in the density of the two sides of the film.  This test will be repeated for each phototimer in the room  Radiation protection procedures will be followed throughout this process.

20.2. The results of this survey will be logged on the appropriate section of the survey log for preventative maintenance inspections.  This will become part of the permanent record for the room of equipment.

21. Overhead Tube Stand Rails, Bearing and Locks

21.1. Since the overhead tube rails and supports are an integral part of the system they will be checked and evaluated for proper operation regularly.  The overhead tube stand is a system for supporting the x-ray tube from the ceiling and allowing the movement of the x-ray tube for all pertinent examinations.  This is in reference to the x-ray table and to a chest stand when applicable.  The tube support rails will be secured to the ceiling and the movement of the tube rails will be smooth and without binding.

21.2. The locks for the system will be positive and without delay after activation.  In the case of a chest stand in the x-ray room, the overhead rails will be marked with the common used distances to the chest stand (SID).  In the newer room, the rails will be equipped with a device activation, which will be used in the automatic collimation system.  Common sense will be used at all times in the evaluation of the overhead system.  Care will be taken in the use of the ladder used in completing this examination.

22. Tube Support Housing

22.1. The tube support housing for the x-ray tube will be checked on a regular basis and the integrity of the system noted in the work log.  Each manufacturer uses a different type of support mechanism so the manufacturer service manual should be consulted in this matter.  All tube support housings contain a form of counterweight system to hold the x-ray tube in position for x-rays.  There should be no wobble to the system and locks should be positive and activate without delay of the switch being thrown.  The counterweight system will allow for smooth and non-binding positioning of the tube for normal operation.  There is a life expectancy for the cables used in these support systems.

23. All Locks and Switches

23.1. All parts of the radiographic room are equipped with switches and/or locks for the positioning of that part of the system.  These will be checked on a regular basis and the operating of these will be noted in the service log.  Lighted switches will work correctly and the illuminating of the switch will also function.  Locks, both electrical solenoid and mechanical will work as designed.  This will include the overhead tube support tails, the tube support systems, the table and the chest stand when applicable.

24. Bucky Cassette Tray Operation

24.1. The bucky and cassette tray play an important part in the production of diagnostic films of a radiograph system.  The bucky and the cassette tray will be inspected for proper and smooth operation.  The cassette tray is required to give the cassette size sensing electronics the indication it needs to perform any automatic collimation.  The bucky is required to move the grid in such a way and at the correct time so that the grid lines will not show on the radiograph.  When locked in place the bucky tray will not move.  The alignment of the bucky tray will allow for easy and accurate light field and x-ray field alignment.  The bucky tray will roll from one end of the table to the other without binding of any sort; in a chest stand the operation of the system will also operate flawlessly.  Insure this and you insure that there will be one or more less things to cause the need to an exposure to be retaken.

25. Cleanliness Within the Radiographic Room

25.1. In many of the normal procedures run within an radiographic room, the use of x-ray absorbing consumables are used.  These substances, such as barium, will absorb x-radiation within the body or by just laying within the x-ray table.  This will cause artifacts to appear on radiographs which could cause a misdiagnosis or at least the need to retake an exposure.  This can be eliminated by the process of simply cleaning the table, get into the areas of the table that cannot be cleaned readily without some dismantling of the table.  With this in mind it becomes the job of the engineer to be ever aware of the need to clean all parts of the system to eliminate this problem.  Care should be exercised in the process of this cleaning gas to assure that the table and other parts of the room are cleaned and the operation of the unit is tested prior to the turning over of the room for normal use.

25.2. Once a year or in the case of an x-ray tube replacement the following will be accomplished:

26. Focal Stop Sizing Check

26.1. A Wisconsin Type Focal Spot Test Tool can be used to simply and accurately check the focal spot size of an x-ray tube with focal spots of 0.3mm to 2.4mm.  This can be accomplished with the use of exposures of only a few mAs.  This particular type of test tool is a heavy metal target with 12 pairs of bar pattern groups of different sizes.  Each group consists of three slots.  The group pairs are arranged so that the slots in one group are perpendicular to those in the other group.  Each group is perpendicular to those in the other group.  The spacing of the slots in the 12 group pairs decreases by steps of 16% from 0.84 line pairs/mm to 5.66 line pairs/mm.  The test pattern is mounted in the center of a Plexiglas disc 7.62cm (3”) in diameter that contain lead shield.  There are two small holes 3cm apart in the lead shield to check for magnification and thus the location of the x-ray source.  The pattern is 15.2cm (6”) above the base of the tool.

26.2. For an overhead x-ray tube the distance between the bar partner and the tube focal spot should always be 46cm (18”).  Place the tool directly on the film and turn the tool so that the horizontal bar pattern is along the anode/cathode axis.  Adopting this procedure will result in a standard orientation for all of your focal spot images.

26.3. The total Source to Image Distance (SID) is 70cm (24” and the magnification is 4/3).  Make an exposure at the most commonly used kVp and mA station, at approximately 10mAs.  When checking a focal spot size, a fine grain x-ray film should be used without intensifying screens.  The use of something such as a cardboard cassette with RP film or a “Ready Pack.”

26.4. On manual generators, the focal spot will change when the technique goes above a certain point.  On these systems the x-ray tube is naturally a dual focal sport type tube.  You will need to identify where in the technique this changeover occurs.  In these systems both focal spots will need to be checked.  Once you find a technique that will give you good results for this test, you will want to note this and stick with it for uniformity of results.

27. Focal Spot Check

27.1. To check the magnification, measure the distance between the images of the two holes on the film.  With magnification of 4/3 the distance should be 4.0cm.  If the distance is not 4.0cm and distance between the focal spot tool and the film is correct, lower the tube one-inch and retry the exposure.  Continue to lower the tube until the distance is achieved.  Conversely, if the distance is greater than 4.0cm then raise the tube in one-inch steps.  Note the distance that the proper image distance is achieved for future reference.  The difference between this number and the 70cm (24”) is an error in the SID indicator.  If this error is grater than 2% of the SID then the error should be corrected.

27.2. In interpreting the film, find the image of the smallest group where all three bars are resolved on the film.  A group of bars is considered resolved when the image of all three bars can be seen clearly on the x-ray film.  X-Ray focal spots are usually not circular and often are two spots close together.  A double focal spot may result in an image with two or four bars.  This is false resolution and should not be confused with proper resolution witch results in a three bar image.  The perpendicular line groups may be used to independently find both dimensions of the focal spot, or all six bars in a group may be used together to find the largest dimension of the spot.

	Smallest Group Resolved
	1 p/mm of Group
	Magnification equal to:

4/3 Largest Dimension of Focal Spot

	1
	0.84
	2.4 mm

	2
	1.00
	2.0 mm

	3
	1.19
	1.7 mm

	4
	1.41
	1.4 mm

	5
	1.68
	1.2 mm

	6
	2.00
	1.0 mm

	7
	2.38
	0.8 mm

	8
	2.83
	0.7 mm

	9
	3.36
	0.6 mm

	10
	4.00
	0.5 mm

	11
	4.76
	0.4 mm

	12
	5.66
	0.3 mm


27.3. Because the bar group sizes change by discrete steps, the error in the test may be as much as 16%.  The NEMA standard for performance of x-ray tubes permits the actually focal spot size to be considerable larger than the specified nominal focal spot size.

27.4. NEMA Standard XR5-1974, Page 5, 155 e 44th Street, New York, NY 10017

28. Output/Half Layer (HVL)

28.1. To check the output and the quality of an x-ray beam you must determine the half-value layer of the beam.  This is the standard and the accepted method of specifying quality.  For a given kVp, a measurement of the HVL gives information on the total filtration of the x-ray beam.  Too little filtration measurement of the HVL gives information on the total filtration of the x-ray beam.  Too little filtration results in unnecessary radiation to the patient.  In some cases, such as mammography.  To high of an HVL reduces the image contrast resolution and increases the possible loss of diagnostic information.

28.2. This HVL is normally measured at 80kVp and should be measured at 80 kVp and should be measured at the same kVp at all times.  The regulations for HVL at various kVp’s are shown in “Table 1.”  The kVp, mA, and time for the initial measurement should be chosen so that nearly a full-scale reading is obtained on your dosimeter with no aluminum attenuators in the field/beam.

28.3. The x-ray field should be collimated to the minimum size that will just cover the dosimeter.  If it is possible a piece of lead should be placed beneath the dosimeter to keep back scatter and reflection of the x-ray beam off of the table top to a bare minimum.  Two readings are desired to check for output consistency.  Additional measurements are taken with the same mA and time, but with increased thickness of “pure” aluminum attenuation sheets positioned halfway between the x-ray source (tube) and the dosimeter.  By doing this a full curve can be plotted.  For a preventive maintenance check a few points near the expected HVL point may be sufficient.  This procedure is repeated until the dosimeter reading is reduced to half of the original value.  If this procedure is being performed due to an x-ray tube replacement the process could be completed and a plotting graph made.

28.4. The relationship of the HVL to the total filtration in the beam depends on the kVp and the waveform of the x-ray generator.  The relationship for constant potential and full wave rectified units are given in the graphs on the following pages.

28.5. The initial dosimeter reading of mR can be divided by the mAs for results of machine output.  At 80 kVp and 40” SID the output for a single phase machine should be approximately 6 mR/mAs.  A room that shoots a light beam and has a high/low output should be checked for kVp, mAs, and insufficient/excessive filtration.

28.6. The preventive maintenance inspection of a radiographic room should include the above, but in no way will it be limited to these checks alone.

	Designed Operating Range
	Measured Potential
	Half Value Layer

	(Kilovolts Peak)
	(Kilovolts Peak)
	Millimeters of Al

	Below 50
	30

40

49
	0.3 mm

0.4 mm

0.5 mm

	50 to 70
	50

60

70
	1.2 mm

1.3 mm

1.5 mm

	Above 70
	71

80
	2.1 mm

2.3 mm


	Designed Operating Range
	Measured Potential
	Half Value Layer

	(Kilovolts Peak)
	(Kilovolts Peak)
	Millimeters of Al

	Above 70
	90

100

110

120

130

140

150
	2.5 mm

2.7 mm

3.0 mm

3.2 mm

3.5 mm

3.8 mm

4.1 mm
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PROCEDURE PURPOSE:

1. To maintain all Mammographic Systems within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. Each Mammographic System within the facility will be inspected for, but not limited to, the following at the frequencies indicated below.

	TEST
	FEQUENCY
	TEST TOOL

	Image Quality **

KVp *

Phototimer Reproducibility **

Timer *

Dose/Patient *

Film/Screen Contact **

Half Value Layer (HVL) *

mA (mAs) *

mAs Linearity *

Compression **

Focal Spot *
	Weekly

Monthly

Monthly

Monthly

Monthly

Semi-Annually

Semi-Annually

Semi-Annually

Semi-Annually

Semi-Annually

Annually
	Accreditation Phantom

KVp Meter or Cassette

Phototimer Consistency Test Tool

Digital Timer

Exposure Timer

F/S Contact Test Tool

HVL Test Set with Ion Chamber

Dyanalyzer

Ion Chamber or Digital Timer

Compression Plate Test Tool

Star Pattern


3. In addition, to be included in all inspections of said equipment there will be a general safety inspection of all cabling (power and other) and the inspection of all switches and locks.

4. The aforesaid will be documented and records will be kept for the life of the system.

5. Forward

5.1. The early detection of breast cancer can only be as reliable as the mammogram from which a diagnosis is to be made.  The mammogram can only be as accurate as the system from which it is produced.  The ability of mammography to image pathology in a pre-clinical nature depends on the performance of each of the many components of the diagnostic system.

5.2. If any one of the many parameters within the system is inaccurate by way of malfunction or miss-calibration, a small lesion may be invisible on film or unrecognizable as pathology.

5.3. To maintain a mammographic system in its optimum condition is absolutely essential in the production of consistently high quality images with the recommended low x-ray dose.  Properly applied, a Preventive Maintenance (PM) program can detect a problem within the system before it will affect any diagnostic outcome.

5.4. Preventive Maintenance is particularly important in mammography, as it is a modality, which uses a specialized x-ray tube and kV range.  This makes the system more sensitive to small changes that may not affect the outcome from a radiographic room.  With a mammographic system, a minor variation in even one parameter can cause degradation in image quality.  Add this to the fact that all mammographic systems deteriorate with time, gradually producing less than optimum images.  Without the use of specialized test equipment and proper technique, even the experience professional may not detect the slow and subtle image degradation.  Proper PM can provide the assurance that the image from a system will contain all the information possible for a given dose.

5.5. Preventive Maintenance will also offer the only reliable way to assure that the patient is receiving the lowest possible x-ray dose.  A PM program completed on a routine basis is the most convenient way to document the delivery of high quality diagnostic service to the patient.

PROCEDURE STATEMENT:

6. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
7. Image Quality

7.1. At the rate of once per week, or sooner should there be any work done on the mammographic system, there will be a test film run using an Accreditation Phantom of the type recommended by the American College of Radiology for the mammographic quality assurance program.  Radiology QAQC Personnel may perform this test.

7.2. These phantoms come with instructions on their use and the mapping of the items to look for in the image.  The phantom itself is a small block which will contain small objects which simulate malignancies and other small structures as seen in the breast such as micro-calcification, fibrils and tumor like masses of different sizes.

7.3. These films will be kept for future reference and the file will be kept and reviewed regularly by a radiologist or highly trained technologist for the extent of any change.

8. kVp Inspection

8.1. The type of test equipment recommended by the American College of Radiology for mammographic PM inspections is the digital type of mammographic kVp meter.  This type of instrument is most commonly used in a kVp evaluations of State Inspections.  As with the cassette type tester, the digital meter must be manufacture red for the purpose of calibration checks of a mammography unit.

8.2. Most meters are made with an external switch to set for single phase, three phases or constant potential.  The units are calibrated internally with calibration curves to insure proper accuracy for the type of targets and filters used in the mammography units.  Some of the meters even have an auto reading capability so you do not have to worry about the kVp range you are shooting in.

8.3. By positioning the digital meter so you can view the read out from behind the radiation shield, you are able to inspect the system’s operation without re-entering the room until you have completed the full range of testing.  When time is important, the digital meter is much more time effective.  On many of the digital meters there is a BNC output to allow your viewing the exposure on a storage scope.

8.4. Close record keeping is essential in the true PM program of any such testing.  As with all other tests, a log of the reading you get must be kept on file to track any possible deviations that may occur.  The difference of just 2 kVp can make the difference of diagnosing and misdiagnosing the early signs of breast cancer.  If the mammographic system is used for the main purpose of screening patients, the accuracy is extremely important.

8.5. The testing for the kVp of these systems will be performed at the rate of at least once each month.  Evaluation of the results will be checked with reference to the previous months for any change.  Any change noted will be corrected immediately.

9. Phototimer Reproducibility

10. Automatic Exposure Control

10.1. As the term “Preventive Maintenance” may suggest, the testing of any system is to identify any potential problems with the system which may cause future unscheduled down time and more importantly, eliminate the need for a test to be re-taken or worse, a misdiagnosis.  With respect to the mammographic phototimer system on your unit, the testing is essential.  Phototimer are designed to maintain the same density on film regardless of differences in size and density of the patient’s breast.  If a malfunction is detected, the test will need to be re-taken which will expose the patient to unnecessary radiation.

10.2. For this test there are many manufactures that can supply you with the tools needed to perform the test of a phototimer properly.  The test tool, in most cases, consist of either plates of acrylic or plates of tissue equivalent to breast material

10.3. The test is simply performed by placing different layer thickness in the field and exposing a cassette with fresh film.  If the plates are the same thickness, you can use single, double or triple layers to test the unit.

10.4. Run the films and cheek with a densitometer.  The differences between the films must be within a maximum deviation of +/- 5%.  Since most operators of the system will use the phototimer if they have the confidence in its operation; this is of great importance.

10.5. Of course, proper operation of the densitometer must be observed and the films, or at least the results, will be kept in the system file for future reference.  If the same procedure is used for the testing of the phototimer on each occasion, (the same plate, etc.), the results should always be similar.  If there is a dedicated processor for the mammographic system, as is common, this processor will be used for the running of the films from this test.

10.6. There are dedicated automatic exposure control test analyzers on the market, which will test the system electronically.  The units will give a digital readout which will correspond to the factors set in such as film/screen combinations.  The use of such instruments is relatively simple but since no film is run, the process of running the films is eliminated.

11. Time Evaluation

11.1. The exposure timer of the mammographic system will be evaluated at the rate of at least once each month.  This can be done with the aid of any mechanical x-ray timer or one of the digital timers on the market.   Whichever method is decided on, the results are to be noted on the unit’s log and filed for future reference.

11.2. Ten percent (10%) has been suggested for the maximum permissible error timers.

12. Dose/Patient

12.1. At the rate of at least once each month the output dose of the system will be tested.  For this test you will need a mammographic step wedge.  Prior to this test the timer and the kVp of the system must be verified to be true.

12.2. Using an 8” x 10” cassette, position the step wedge on the cassette and block off the rest of the cassette against exposure.  Using different mA and time settings, make three exposures moving the step wedge after each exposure.  The kVp of the system should be left constant at 40 kVp.  Insure that the mAs and the SID stay constant for all three exposures.  Adjust the kVp and SID initially to obtain a good exposure.  It must be kept in mind that the changing of the kVp may also change the mA.  If mAs values are to be compared, the kVp must remain constant for those values.

12.3. If the timing is acceptable, the relative mA calibration can be interpreted from the optical densities of the stew wedge images.  If corresponding steps of each image appear to be the same density, the mA is satisfactory.  If the darkening of the images between step wedges varies by more than one step, further testing is in order.  If this variation is not satisfactory, you should test the kVp, output and HVL of the system.  The densities of the steps can be tested with a densitometer for greater accuracy.  If any mA stations are found to be in error, it must be noted and corrected immediately.

12.4. Results of the testing will be noted in the equipment file and kept for future reference.  This test will be performed after any major service is completed on the system.  As always, keeping the patient’s dose to the minimum required to get diagnostic films is of paramount concern.

13. Half Value Layer (HVL)

13.1. The HVL of the x-ray beam will be checked semi-annually or following the replacement of the x-ray tube or related parts.  This is the accepted method for specifying the penetration quality of the x-ray beam.  For a given kVp and waveform measurement of the HVL gives information on the total filtration of the x-ray beam.  In such cases as mammography, too high an HVL reduces the image contrast and increases the possibility of loss of diagnostic information.

14. Compression

14.1. Compression of the mammography paddle will be tested semi-annually.  The results of the testing will be logged into the equipment log and the results kept for the life of the system.

14.2. Good quality mammograms are, in part, the result of proper and firm compression of the breast.  The compression of the breast can cause extreme pain to the patient if too much pressure is used.  The mammography systems of today will have a compression cutoff feature which is adjustable in pounds of pressure.  This cutoff point shall be tested and evaluated for proper settings twice per year.

15. Focal Spot

15.1. The focal spot of the x-ray tube will be checked annually and after any tube change on the system.  For this test a star test pattern or slit camera will be used.  The slit camera type tester is proposed by the National Electronically Manufacturers Association (NEMA) in its standards.  Procedure for the use of this tool will be followed closely.

15.2. In addition to the aforementioned, the system will be tested and evaluated for items listed in the Mammography Equipment Evaluation.
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PROCEDURE PURPOSE:

1. To maintain all Fluoroscopic X-Radiation Systems within Memorial Hermann’s  operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. Each Fluoroscopic X-Ray room within the Memorial Hermann facility will be checked for, but not limited to, the following at the rate of once semi-annually.  All results will be logged and put into the equipment file for future reference.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES – LINE ITEMS:
4. Collimator to Beam Alignment (Image Intensifier)

5. KVp of the System (all stations)

6. Fluoroscopic Timer

7. Automatic Brightness Control (Auto Intensity)

8. Image Table (Top Movement, Tilt, Locks and Switches)

9. Spot Film Operation

10. Clean all surfaces of barium and other x-ray absorbing substances

11. In addition to the above being accomplished at least semi-annually and following the replacement of the x-ray tube or image intensifier tube; the focal spot output/HVL and the collimator beam alignment will be checked and or adjusted.

PROCEDURES:
12. Collimator to Beam Alignment

12.1. Collimation and the alignment of the image intensifier, as well as the spot film device, can be checked and aligned with the same test tool that is used to check and align the Radiographic Room Unit.  (see Preventive Maintenance, Radiographic X-Ray Room).

13. Image Intensifier

13.1. Set the tools on the tabletop with the beam alignment tool in the center of the collimator tool.  Center the image intensifier over the tool at about 12 inches above the table by Looking at the fluoro image.  If you are using the same type tool mentioned in the radiographic section of this manual, the tools are centered when the two balls of the tool are super imposed over one another.  This indicates that the tool is in the central ray of the x-ray beam.

13.2. When this occurs, the alignment of the center of the x-ray tube to the image intensifier can be checked by looking at the collimator tool marker and seeing if they are symmetric in the fluoro image.  By observing the collimator tool you will be able to verify the alignment if the centimeter marks are equal on all four axes of the image.  If the error is more than 2% of the SID, there should be an alignment performed by a qualified service engineer or Radiology Service Group with training in this procedure.

13.3. Following the above alignment, a large cardboard cassette containing a fresh film should be taped to the face of the image intensifier.  Open the fluoroscopic collimator shutters as far as possible and expose the film in the Fluoro mode for about 10 to 15 seconds at 60 kVp and 1 or 2 mA.  (you will not use the spot film device for this test).  A note should be made of the field size displayed on the monitor of the system.  If possible, a video recording will help in the evaluation of the collimator alignment.

13.4. The processed film will show the collimator test tool.  The extent of the actual field size at the tabletop will be displayed on the film with the centimeter marks.  The difference between the actual image size and the actual field size on the film is the collimator error.  The collimator should be aligned so that the x-ray field does not extend past the edge of the image intensifier.

Example:  If the x-ray tube is 45cm (18 inches) below the table and the image intensifier is 39cm (12 inches) above the table, the allowed error is 2.25cm (0.9 inches) in any one direction.

14. Checking the Spot Film Device Collimation

14.1. The spot film collimation may be checked in a similar manner.  With the beam alignment tool and the collimator tool on the tabletop, tape a loaded cardboard cassette that is larger than the spot film cassette size, onto the face of the spot film device or grid.  Record the size of the spot film cassette and make full spot film exposure.  A loaded cassette can be placed in the spot film device for this test.  If the edges of the x-ray field are visible in the spot film, the collimation is good and the film centering with respect to the x-ray field can be checked as mentioned earlier.  If the edges of the x-ray field are not visible on the spot film, the field size shown on the cardboard cassette film will indicate qualitatively the size of the actual x-ray field.

15. KVp of the System

15.1. The measuring of the kVp for a fluoroscopic system is similar to the process of a radiographic as a standard use of a non-invasive unit should be used.

16. Fluorographic Timer

16.1. All fluoroscopic units have a timer governing the time of exposure of the unit.  It is an easy matter to test the timing system with a stopwatch or watch with a simple sweep second hand.  The operation and accuracy of this timer is specified by many governing bodies.  Care in this timing evaluation is important.  On some of the systems there is a timer which will be set for a number of seconds and as the timer times out it will end the exposure.  These are re-set by taking the pressure off of the exposure foot switch.  Other timers will simply keep track of the exposure time of the exam in a total time of exposure manner.

17. Automatic Brightness Evaluation (Auto Intensity)

17.1. The performance of the Automatic Brightness System (ABS) can be tested with the same set of phantoms and layers of material that is used in the low contrast evaluation of the system.  To check out the operation of the generator in the ABS mode of fluoroscope use a fixed mA and a variable kVp if possible.  Record the kVp and or the mA for each exposure.

17.2. First, expose both the phantom plates in your test set and one-aluminum sheet.  Record the reading of the kVp and or the mAs.  Expose one phantom plate and the aluminum sheet and record the readings you get in this shot.  Finally, remove all the plates and phantoms from the field of view and expose the field.  Record the kV and mAs for this exposure.  The ABS should stabilize the kVp at 85 to 100 with both the phantoms in the field, 70 to 90 kVp with one phantom plate in place and below 60 kVp with no phantoms.

17.3. The use of these phantoms in the field of the x-ray beam will increase the scatter of the x-radiation.  Proper shielding must be worn to protect you and others in the area.  No unnecessary personnel will be allowed to remain in the room during testing.

18. High Contrast Testing

18.1. One important measure of the system’s operation is the ability of the system to resolve small areas of high contrast.  This operation can be easily tested for with the Wisconsin Type High Contrast Test Tool.  This test tool is a 7-inch square plastic plate containing eight wedges of different size copper mesh.  This mesh in this tool will range from 16 to 60 holes per square inch.  The test tool is labeled in each wedge to give the size of the mesh in that particular area.

18.2. To minimize the effect of the focal spot size of the tube when testing for the resolution of the detector system, tape the test tool to the face of the image intensifier.  The operation of the system should be at the lowest possible kVp setting in the fluoroscopic mode and the 1mA.

18.3. Just as a base specification, a 6-inch image intensifier system should be able to resolve 30 mesh in the center of the field of view and 24 mesh at the edges.  For a 9-inch image intensifier system, you should be able to see 24 mesh in the center of view and 20 mesh at the edges.  This is a basic specification and if the system is being tested for acceptance, the specifications will be the manufacturer’s own.

18.4. The test tool should be rotated 90 degrees to allow for the evaluation of the image intensifier in all four quadrants and to rule out the possibility of  a poorly focused quadrant.  This time, it is also possible and easy to assure that the television camera and image intensifier are focused properly.

19. High Contrast Testing

19.1. To test the image intensifier alone, you will need to remove the television camera or something else to gain access to the output surface of the image intensifier lens.  Using the manufacturer’s specifications and instructions, you can determine the best methods of optical focusing.  In the case of collimated systems, a telescope or single lens reflex camera focused at infinity can be used to observe the output phosphor.  In any case, the collimation lens should never be touched, except by a qualified service personnel.

19.2. The electrical focus of the image intensifier tube is accomplished by adjusting the second lens voltages of the tube.  Should your system have an optical viewer, it may be used to observe the outputs phosphors of the unit.  All image intensifier tubes should be able to resolve at least 40 mesh at the center of the tube and 30 mesh at the edges of the output phosphor screen.  For systems with the image intensifier under the table, the testing is similar but the layout is reserved with the plates.

20. Low Contrast Resolution Testing

20.1. It is not to be understood that a unit with good high contrast resolution will automatically have good or acceptable low contrast resolution.  Poor low contrast resolution could cause a diagnosis to be missed, especially with a large patient where low contrast resolution is so important.

20.2. For this testing we will be discussing the testing with a Wisconsin Type Low Contrast Resolution Testing Tool  Prior to this testing the image intensifier should have already been tested and focused using the high contrast test method.

20.3. Poor high contrast resolution will affect the results of this testing and cause more work in the long run.

20.4. Place the 0.8mm aluminum plate between the two phantom plates and position this half way between the focal spot and the image intensifier.  You may need to use a cardboard box or some sort of stand to position the plates in the center.  When both the phantom plates are used, the contrast between the holes and the surrounding area is 2%.  The contrast is 4% if only one phantom plate is used.  If the SID is 30 inches, use 100 kVp and 1 mA.  If the SID if 40 inches, use 100 kVp and 2 mA.

20.5. The shutters should be closed down to about 4 inches by 4 inches.  Expose in fluoro mode and observe the holes in the place.  Record the smallest pair of holes that are visible and record this size.  With the system at 100 kVp and set to image the 2% contrast, all systems should be set to see at least 3/16th of an inch holes clearly and 1/8th of an inch holes should be just visible.  Better systems will demonstrate the 1/16th inch holes.

20.6. Please note that the phantom and aluminum plates in the field will increase the scatter of radiation in the room.  Safety shields and/or protective aprons should be worn by anyone in the room.  All unnecessary personnel should be out of the room when exposures are being taken.

20.7. Note:  For the systems with the image intensifier under the tabletop and the tube above, the setup is similar.

21. Phototimer

21.1. If the fluoroscopic system has a phototimer this is the time to check the operation of this device.  Take a spot film with one phantom plate and shoot the spot with two plates.  The spot films should be the same density.

22. X-Ray Table Operation

22.1. The x-ray tables used with fluoroscopic systems are designed to tilt, usually in both directions.  This operation must be checked and the operation should be smooth and without any unusual noises.  All table attachments should be put into place and insured that they attach correctly and securely, i.e. footplate, etc.

22.2. All switches and locks will operate properly and that there is no delay in the locking or unlocking action, switches which should be illuminated when activated are so.  All foot-peddle cables are free of frays and operate properly.  The power assist for the image intensifier is working well and there is no binding or unusual noise through out the entire travel of the system.

22.3. In the case of the table having the capability of remote operation, the table should be put through its paces using the remote console and all aspects of operation should be attempted and evaluated.  Any problem found or suggested should be investigated for cause.

23. Spot Film Device

23.1. During the operational check of the phototimer the spot film device was used for two exposures.  To evaluate the spot film device in its normal operating mode, all formats will be used and the operation of the cassette movement, loading and unloading, will be looked at for possible problems.

23.2. If there are specific cassettes used in the fluoroscopic suite for a specific unit, the cassettes for the spot film device will be checked for film screen contact using the film screen test tool used in the radiographic portion of this manual.

24. Cleaning of All Table Surfaces

24.1. The fluoroscopic suite is the room used for the majority of the testing requiring barium and other x-ray absorbing substances.  With this in mind, it is logical that there will be the most possible problem with barium artifacts in this x-ray room.  All surfaces of the table, including the under table covers will be cleared of any and all substances to insure there is no interference with the x-ray beam by such matter.

25. Image Intensifier Change

25.1. In the event that the image intensifier tube is changed due to malfunction or for some other reason, the x-ray beam alignment will be completed along with the focal checks already described in this section.

26. X-Ray Tube Replacement

26.1. In the event that the x-ray tube is replaced, the checks to be performed in addition to those already described:

26.2. Focal Spot

26.2.1. This test procedure is called out in the radiographic section of this manual.  This testing will be performed and noted in the system log for future reference.

26.3. Output/Half Value Layer

26.3.1. The procedure for this testing is called out in the radiographic section of the manual and this will be performed to assure the proper filtration for the tube, should it be replaced.  Even if the tube replacement is installed by an outside vendor, the Radiology Service Group will complete the testing for acceptance and the results logged in the equipment file.

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
Imaging Service Project Billing
CATEGORY:

Clinical Engineering Department Administration

INDEX NUMBER:

CED-00503
ORIGINAL DATA:

10/16/2008
LAST REVIEW DATE:
01/04/2009
SUPERCEDES:

10/16/2008
CAMPUSES/FACILITIES COVERED UNDER THIS PROCEDURE:

MH Southwest



MH The Woodlands

MH Northwest



MH Memorial City

MH Southeast



MH Northeast
Children’s MH



MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PROCEDURE PURPOSE:

1. To properly and accurately account for project work accomplished at a system and/or campus level so that all expenses are fully accounted for and reimbursed as well as being properly allocated to the appropriate cost center or account
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for accounting for labor and parts associated with specific projects in order to maintain an accurate database and billing process
PROCEDURES:
3. Campus/Department Level Project – Projects designed to benefit one department and routinely funded via operational budgets
3.1. Each cost center or department is assigned a unique project control number
3.2. At the start of the project, a Clinical Engineering technician will open a work order designed to capture project costs
3.2.1. All work accomplished will be documented on this work order
3.3. Support staff will review, finalize and bill the project charges each month via System Department Charges (SDC)
4. Construction, Expansion, Renovation and System/Corporate Level Projects – Projects designed to benefit the entire campus and/or facility and routinely funded via capital budgeting, not affecting operational budgets
4.1. Each facility is assigned a unique project control number
4.2. At the start of the project, a Clinical Engineering (CE) technician will open a work order designed to capture project costs

4.2.1. All work accomplished will be documented on this work order

4.3. Support staff will review, finalize and bill the project charges via Project Cost Center Charges via account fund transfer affecting the “Other Revenue” line on the CE cost center statement
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PROCEDURE PURPOSE:

1. To maintain the Xenon Gas systems within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. The Xenon Gas System will receive an operational check, cleaning and Preventive Maintenance (PM) inspection semi-annually.  The inspection will include, but will not be limited to electrical safety inspections.  The operation, safety and efficiency of the system will also be evaluated at this time.
PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
4. Visually check the condition of the power cord and plug(s) for cracks, cuts, bare or broken wires and signs of excessive heat (discoloration).

5. Visually inspect the overall condition of all controls, switches and indicators.  Replace bad lamps as needed when applicable.

6. Change the carbon dioxide absorber per manufacturer recommendations.
7. Check the lines internal to the system and external to the system for leakage with a survey meter.  Repair or replace as needed.

8. Perform operational check on Xenon Gas trap for proper disposal.  Change trap if required.  Assure proper operation of gas and air diversion.

9. Test ground pin to chassis continuity to less than 0.15 ohms.

10. Check chassis leakage with system on and off to less than 500 μamps

11. Replace all removed covers to system and return all controls to normal operation position.

12. Complete paper work for inspection and affix inspection sticker if necessary.  File paper work in appropriate file for future reference.

13. Return system to operation.
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PROCEDURE PURPOSE:

1. Once a service contract is established, the service Provider/Vendor will be required to respond to all service requests working through a MH liaison. Each Imaging site will have an individual responsible for all equipment management and reporting
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for the management of all imaging and biomedical equipment remotely housed at our OPID offices throughout the city
PROCEDURES:
3. The MH single point of contact – MH liaison – will be responsible for communicating with the service provider to place all service calls
4. Once a service call is placed, the MH liaison will send a global e-mail to all pertinent personnel notifying them of equipment down status
4.1. Imaging Support Service Technicians and Leadership

4.2. OPID Technicians and Leadership

4.3. Others as deemed appropriate by leadership

5. When the service provider arrives on site, the MH liaison must be notified

6. The MH liaison will initiate a second global e-mail notifying everyone that the engineer is on site. This will start the clock ticking for a two (2) hour repair time established and expected by system policy and standards
7. If repairs are not accomplished within the two (2) hour allotted time frame, the MH liaison will need to reassess the situation and update the OPID team of changes and delays
IMPORTANT: Situation updates are required every two (2) business hours until the problem is resolved
8. If the equipment cannot be repaired within sixty (60) consecutive hours, the Original Equipment Manufacturer (OEM) must be recruited for assistance
9. The service provider must accomplish a Field Service Report and have it signed by an authorized MH representative before leaving the service site (whether or not the equipment has been completely repaired)

10. This report or service ticket must then be faxed or e-mailed to the MH Clinical Engineering system office to be added to the equipment’s data history

10.1. Hard copies must be scanned before emailing

11. The MH liaison will send a final global email that the equipment is back on-line

12. If parts are required for repair there will be specific requirements on ordering and if necessary, reordering
13. The Clinical Engineering service support office is expected to maintain all documentation using its equipment database tracking labor, part orders and service specifics
	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
Preventive Maintenance of Multi-Imaging Camera

CATEGORY:

Clinical Engineering Department Administration

INDEX NUMBER:

CED-00506
ORIGINAL DATA:

05/01/1993

LAST REVIEW DATE:
01/04/2009
SUPERCEDES:

01/04/2008
CAMPUSES/FACILITIES COVERED UNDER THIS PROCEDURE:

MH Southwest



MH The Woodlands

MH Northwest



MH Memorial City

MH Southeast



MH Northeast
Children’s MH



MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PROCEDURE PURPOSE:

1. To maintain the Multi-Imaging Camera systems within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. The Multi-Imaging Cameras will receive an operational check, cleaning and Preventive Maintenance (PM) inspection semi-annually.  The inspection will include, but will not be limited to an electrical safety.  The operation, safety and efficiency of the system will also be evaluated at this time.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
4. Visually check the condition of the power cord and plug(s) for cracks, cuts, bare or broken wires and signs of excessive heat (discoloration).

5. Visually inspect general condition of controls, switches and indicators.  Replace bad lamps as needed.  Insure all digital readouts operate normally.

6. Take sample image to inspect and use as comparison after work is completed.  Record the settings for brightness, contrast and exposure time.

7. Visually inspect all cabling for proper connections.  Inspect connectors for solid mounting.  Insure there are no cuts or kinks in the video cables or remote control cables, etc.

8. Remove covers and vacuum the interior of the system.

9. Inspect electronics for damage and/or signs of overheating.

10. Clean mirror(s), monitor face and lens with appropriate method.

11. Visually inspect shutter(s) for proper operation

12. Perform calibration procedures according to manufacturer’s specifications.  Lubricate as necessary.

13. Return unit to pre-recorded settings and take an exposure to insure proper operation.

14. Test ground pin to chassis continuity to less than 9.15 ohms.

15. Check chassis leakage with system on and off to less than 500 μamps.

16. Complete paperwork and file in the appropriate file for future reference.  Complete and affix inspection sticker when applicable.

17. Return unit to operation.
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PROCEDURE PURPOSE:

1. To maintain the Thyroid Uptake systems within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. The Thyroid Uptake Systems will receive an operational check, cleaning and Preventive Maintenance (PM) inspection semi-annually.  The inspection will include, but will not be limited to an electrical safety.  The operation, safety and efficiency of the system will also be evaluated at this time.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
4. Visually check the condition of the power cord and plug(s) for cracks, cuts, bare or broken wires and signs of excessive heat (discoloration).

5. Visually inspect general condition of controls, switches and indicators.  Replace bad lamps as needed.  Insure all digital readouts operate normally.

6. Visually inspect the stand for loose screws and hardware.  Clean stand and check stability.

7. Perform operational check of system with calibration source.  Check for reproducibility.  Insure that amplifier gain and background sub-track is working properly.

8. Check for power supply operation and regulation.

9. Perform self-test operation if applicable.

10. Insure that the threshold level and the window width are accurate.

11. Insure that there are no burned decade lamps and replace as necessary.

12. Visually inspect the coax cable to the photo-multiplier tube for cuts and insure that there is a good connection.  Repeat process for high voltage cable.

13. Test ground pin to chassis continuity to less than 0.15 ohms.

14. Check chassis leakage with system on and off to less than 500 μamps.

15. Complete paperwork and file in the appropriate file for future reference.  Complete and affix inspection sticker when applicable.

16. Return unit to operation.
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PROCEDURE PURPOSE:

1. To maintain the Film Duplicator systems within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. The Thyroid Uptake Systems will receive an operational check, cleaning and Preventive Maintenance (PM) inspection annually.  The inspection will include, but will not be limited to an electrical safety.  The operation, safety and efficiency of the system will also be evaluated at this time.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
4. Visually check the condition of the power cord and plug(s) for cracks, cuts, bare or broken wires and signs of excessive heat (discoloration).

5. Visually inspect general condition of components.

6. Change lamps and check unit operation.

7. Test ground pin to chassis continuity to less than 0.15 ohms.

8. Check chassis leakage with system on and off to less than 500 μamps.

9. Replace all removed covers to system and return all controls to normal operation.

10. Complete paperwork and file in the appropriate file for future reference.  Complete and affix inspection sticker when applicable.

11. Return unit to operation.
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PROCEDURE PURPOSE:

1. To maintain the Contrast Media Injector systems within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. The Contrast Media Injectors will receive an operational check, cleaning and Preventive Maintenance (PM) inspection semi-annually.  The inspection will include, but will not be limited to an electrical safety.  The operation, safety and efficiency of the system will also be evaluated at this time.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
4. Visually check the condition of the power cord and plug(s) for cracks, cuts, bare or broken wires and signs of excessive heat (discoloration).

5. Visually inspect general condition of controls, switches and indicators.  Replace bad lamps as needed.  Insure all digital readouts operate normally.

6. Perform operational check of system and insure the proper operation of the drive motor, gearing rack, syringe holder, barrel retainer, syringe position retainer.

7. Insure proper operation of the remote control mechanism.

8. Insure that all screws, nuts and bolts are properly tightened.

9. Inspect the end point stop operation.

10. Test system for flow rate and calibrate in accordance with manufacturer’s procedure.

11. Test any and all applicable alarms for proper operation and accuracy.

12. Test ground pin to chassis continuity to less than .015 ohms.

13. Check chassis leakage with system on and off to less than 500 μamps.

14. Complete paperwork and file in the appropriate file for future reference.  Complete and affix inspection sticker when applicable.

15. Return unit to operation.

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
PM Cardiovascular & Portable C-Arm Systems
CATEGORY:

Clinical Engineering Department Administration

INDEX NUMBER:

CED-00510
ORIGINAL DATA:

12/18/2008
LAST REVIEW DATE:
01/04/2009
SUPERCEDES:

12/18/2008
CAMPUSES/FACILITIES COVERED UNDER THIS PROCEDURE:

MH Southwest



MH The Woodlands

MH Northwest



MH Memorial City

MH Southeast



MH Northeast

Children’s MH



MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)

MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities

MH T.I.R.R.                                        
MH Affiliates being support

PROCEDURE PURPOSE:

1. To maintain all Fluoroscopic X-Radiation Systems to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. Each Cardiovascular X-Ray room and Portable C-Arm within the Memorial Hermann facility will be checked for, but not limited to, the following at the rate of once semi-annually.  All results will be logged and put into the equipment file for future reference.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
LINE ITEMS
4. Collimator to Beam Alignment (Image Intensifier)

5. HVL 

6. Penetration-KVp-Stabilization

7. Dose Rates

8. II Conversion Factor (GX) 
9. Max Entrance (Max R) 

10. KV/MA Tracking  
11. Monitors (cd/m2, Align, and Focus) 

12. System Contrast Range (Continuous fluoro and digital spots)

13. Video Signal level to Monitors

14. Resolution (all field sizes/ Fluoro and DS/DSA).

15. Fluoroscopic Timer

16. Image Table (Movement, Position indicators, Locks and Switches)

17. C-Arm Operation (Movement, Position indicators, Locks and Switches)

18. Monitor and Ceiling Supports (Locks, Bearing, Rollers and Rails )

19. Clean all surfaces of barium and other x-ray absorbing substances

20. Verify Image data transfer to PACS and other storage media

21. In addition to the above being accomplished at least semi-annually and following the replacement of the x-ray tube or image intensifier tube; the focal spot output/HVL and the collimator beam alignment will be checked and or adjusted.

PROCEDURES:
21.1. Collimator to Beam Alignment 


21.1.1. Collimation and the alignment of the image intensifier, can be checked and aligned with the same test tool that is used to check and align the Radiographic Room Unit. (see Preventive Maintenance, Radiographic X-Ray Room).
21.2. Half Value Layer 


21.2.1. The procedure for this testing is called out in the radiographic section of the manual and this will be performed to assure the proper filtration for the tube, should it be replaced. Even if the tube replacement is installed by an outside vendor, the Radiology Service Group will complete the testing for acceptance and the results logged in the equipment file.

21.3. Penetration-KVp-Stabilization

21.3.1. The Penetration measurement is performed with the grid mounted, table top in beam, no extra filters or other objects in beam, and II SID at 100 cm.

21.3.2. 6.1.2Insert 20 mm Al and 2.1 Cu at x-ray collimator, select continuous fluoro and normal dose rate, KV/MA automatic, and largest II format.

21.3.3. Activate fluoro and read stabilized Kv and mA values. Enter these values in the IQ PM sheet. Repeat for all II formats.

21.3.4. Add 2mm Cu at x-ray collimator, and repeat ( total of 20mm Al and 4.1 mm Cu), repeat steps 3.3.

21.4. Dose Rates and Dose/Frame 

21.4.1. The Dose Rates and Dose/Frame measurement is performed with no grid mounted, table top in beam, no extra filters or other objects in beam, and II SID at 100 cm.

21.4.2. Position dose probe at front of II, center of ABC measuring field, insert 2.1mm Cu at x-ray collimator.

21.4.3. Adjust collimator until just visible on TV-monitor. Select (normal) continuous fluoro, largest II format. 

21.4.4. Check and ensure Kv stabilizes between 70 and 80 Kv. If not vary the amount of Cu and /or Al. Measure the dose rate and record in the IQ PM sheet.

21.4.5. Repeat step 4.4 for all formats and each operating modes ( Continuous Fluoro (CF), Pulsed Fluoro (PF), Digital Spot (DS), and Digital Cine Modes (DCM) ).

21.5. II Conversion Factor (GX) (GoTo 8.1.6 for FD systems)

21.5.1. The II Conversion Factor (GX) measurement is performed with no grid mounted, table top in beam, no extra filters or other objects in beam.

21.5.2. Insert 1.5mm Cu at x-ray collimator, position dose probe on table at center of II, II SID at 100cm. Move II as far from the dose probe to prevent backscatter.

21.5.3. Select II largest format, Kv and mA manuel.

21.5.4. Activate fluoro, adjust to 75 Kv and adjust mA to reach a dose of 1.00uGy/s +/- 0.05.

21.5.5. Remove dose probe and do not alter the Kv or mA. Remove the TV camera from II distributor, but keep it connected to system.  Mount lightmeter adapter onto the open port of the II distributor. Activate fluoro and read the display. Select all available II formats and record in the IQ PM sheet.

21.5.6. Flat Detector Systems Only: The conversion factor can not  be measured directly. An indirect  method to test the conversion factor of the Flat Detector is preformed a number of ways develop by the manufacturer to measure results to determine a detector’s output for a given dose input, offset level, bad pixel map, temperature, and other important factors to monitor the detector IQ.  Therefore, observe the protocol of the manufacturers IQ test for Flat Detectors. In most manufactures protocols the conversion factor is measured automatically and recorded in the system data base on the hard drive. A system backup should be performed after a PM.

21.6. Max Entrance (Max R with SID Tracking) 

21.6.1. Check, that no additional copper filter is placed on or inserted in the collimator.

21.6.2. Drive the I.I. to SIDmin.

21.6.3. Place dose chamber centered, 30 cm in front of the I.I. collision protection.

21.6.4. Switch power supply of I.I. off to get correct results

21.6.5. Activate fluoro and measure and record the doserate in [R/min].

21.6.6. Repeat measurements (9.1.5/9.1.6) for all modes (CF and PF) at SIDmin.

21.6.7. Drive the I.I. to SIDmax, and Repeat measurements (5/6) for all modes at SIDmax.

21.6.8. Fluoro systems with a fix SID (Non Adjustable): Place dose chamber centered, 30 cm from focal spot of the x-ray tube (marked with red dot on tube housing). Repeat steps (9.1.4 / 9.1.6). 

21.7. KV/MA/Time Tracking 

21.7.1. An incorrect relationship can occur between Kv and Ma due to wrong potentiometer settings or 10R max miss adjusted.  Select Manual Kv (50 kvp) on the console or from service mode. 

21.7.2. Place Kenthly 50 Kv - 150 Kv Pack in beam, 12 inch from  tube focal spot, no added filters. Block II with lead to prevent burn in of image.

21.7.3. Activate Fluoro at 50 Kvp.

21.7.4. Record readings from Kenthly (Kvp, and mA) and document on IQ PM sheet.

21.7.5. Repeat procedure for 70, 80, 110 Kvp.

21.7.6. Automatic Only: On some systems, it may not be possible to conveniently select manual fluoro mode.  Therefore, perform the test in auto dose regulation by inserting filters at the II in order to drive KVp values listed above.  The filters should not be placed between the Kv pack and the x-ray source.
21.7.7. Exposure Timer- Select “Digital Spot”, and set 70 Kvp , at 100 ms.

21.7.8. Record the time from the Kenthly. 

21.8. Monitors ( Luminous Intensity, Alignment and Focus) 

21.8.1. Monitors must be operational for at less 20 minutes.

21.8.2.   Deactivate the monitor’s room sensor, and select the luminous test pattern (normally stored on system image drive).

21.8.3.  Set the maximum luminous intensity of the monitor (contrast to max), and adjust the black value (dark Square) to .8 – 1.0 cd/m2  using the brightness control).  Measure the maximum luminous intensity in the white area of test image  ( adjust max. luminous intensity  -if necessary-with the service Pc to read 400 – 500 cd/ m2 ).

21.8.4.  Adjust the monitor to “standard operating values” set by factory, using the contrast control.  Measure and document luminous intensity.

21.8.5.  Select the SMPTE test image (normally stored on system image drive).  Evaluate alignment along the edges of the SMPTE test image. Check for sharpness (focus) at center and Top-Lt, Top-Rt, Bottom-Lt and Bottom-Rt. corners. Check for visibility of the 5% contrast steps.

21.8.6. Activate the monitor’s room light sensor again.

21.9. System Contrast Range (Cont’ Fluoro and Digital Spots)

21.9.1.  The Contrast test is used to evaluate the contrast that can be achieved by the system. If values are out of tolerance, perform the factory adjustments outlined in the manufactures adjustment procedure. This measurement requires a special phantom with a capillary test attachment, which may or may not be supplied at time of equipment purchase. 

21.9.2. Place “TV dynamic test” with “heart contour insert” and “capillary phantom” inserted close to the image intensifier, field 2L visible on the left (Distance: approx. 3 cm away for 23 cm I.I., 25 cm away for 40 cm I.I).

21.9.3.   Drive I.I. to SID 105 cm., select zoom 1 format.

21.9.4.   Start exposure - When DSA mask is set, activate  “capillary test” to shift image.  X-Ray is stopped automatically after approx 10 s.

21.9.5.   Record all visible capillaries sizes in field 2L of the dynamic test.

21.9.6.   For max contrast, record all visible capillaries sizes in field 1L of the dynamic test.

21.9.7.   When possible, perform this test using the service programs provided by the equipment manufacturers. The IQ service program will calculate a value related to a pixel’s potted position (ROI of digital background and ROI of max amplitude) and store its contrast value into the system’s IQ data sheet.  All IQ data may be reviewed at anytime.

21.10. Video Signal level to Monitors

21.10.1. Blacklevel - Measurement is made without Radiation. Switch SS contactor off.  Place scope on test point “B” signal at the camera unit.

21.10.2. Activate Fluoro and record “B” signal.

21.10.3. Activate Exposure and record “B” signal (trigger with SWR).

21.10.4. Video Signal- Measurement is made with Radiation, Switch SS contactor on. Place scope on output video “BAS” at live Monitor in exam room. 

21.10.5. Insert 2.1 mm copper filters (7 sheets) on collimator 

21.10.6. If possible, drive I.I.  to 105 cm SID and select Zoom 1 format.

21.10.7. Activate Fluoro and record “BAS” signal (make note of sync levels).

21.10.8. Activate Exposure and record “BAS” signal (trigger with SWR).

21.11. Resolution (all field sizes/ Fluoro and DS/DSA).

21.11.1. Monitor settings- The monitor contrast and brightness should be set as described in section 11.1 and should not be misadjusted for the purpose of this test.

21.11.2. Place resolution test type 41 in the center of the I.I., rotate the resolution test 15 – 20 degrees (to prevent grid line interference).

21.11.3. No filtration in beam path.

21.11.4. Collimate to the size of the resolution test, and ensure that the Kv does not exceed 65 kvp.

21.11.5. Activate continuous fluoro

21.11.6. Record measurements for all I.I. formats. 

21.11.7. Select digital spot, and activate exposure.  Repeat step 14.1.6.

21.12. Fluoroscopic Timer

21.12.1. All fluoroscopic units have a timer governing the time of radiation exposure to the patient. To verify any system’s fluoro timer, use a stopwatch or watch with a simple sweep second hand. The operation and accuracy of a fluoro timer is specified by many governing bodies. Care in this timing evaluation is important. On most systems the fluoro timer is set for 5 min. of fluoro and as the timer times expires it will alert the users with an audible tone. After 10 min. the radiation exposure to the patient is ended and most be re-set by the user before further radiation exposure to the patient. 
21.12.2. 15.1.2   Start stopwatch and activate fluoro simultaneously.

21.12.3. Observe audible alert (near 5 min. of fluoro radiation) and end fluoro.

21.12.4. Record time displayed on x-ray controls.     


21.13. Image Table (Movements, Position indicators, Locks and Switches)

21.13.1. Some patient exam tables used with fluoroscopic systems are designed to tilt, some in both directions, float lat. and transverse. These operations must be checked and the operation should be smooth and without any unusual noises. All table attachments should be put into place and insured that they attach correctly and securely, i.e. arm boards, head supports, etc.
21.13.2. All switches and locks will operate properly (noise free) and that there is no delay in the locking or unlocking action, switches which should be illuminated when activated are so. All foot-peddle cables are free of frays and operate properly. Check all function of the table hand control, ensure proper operation, and no mechanical defects.

21.13.3. Ensure there is no binding or unusual noise through out the entire travel of the table’s top.
21.13.4. Clean and Lubricate all bearing surfaces and rails.

21.14. C-Arm Operation (Movement, Position indicators, Locks and Switches)

21.14.1. The Rotation, Angulations, Clutches, II movement, Position indicators, and Safety Switches used with C-arm units must be checked. The system movements should be smooth and without any unusual noises. The position indicators of all movements should be accurate and visible.

21.14.2. The movements should be active when users are depressing hand controls and should not move after release of hand controls (clutches and locks functioning).

21.14.3.   The C-arm mechanical position should not reach the safety switches. Check safety switches by manually activating, C-arm movement must stop immediately.

21.14.4. Check all function of the C-arm control, ensure proper operation, and no mechanical defects.

21.14.5. Check for binding or unusual noise through out the entire travel of the C-Arm’s Rotation, Angulations, II movement, and longitudinal travel.
21.14.6. Clean and Lubricate all bearing surfaces and rails.

21.15. Monitor and Ceiling Supports (Locks, Bearing, Rollers and Rails)

21.15.1. Inspect monitor mounts and fasteners for proper torque. 

21.15.2. Inspect ceiling rails and fasteners for proper torque. 

21.15.3. Inspect carts for defective or worn casters, and check for frayed cables.

21.15.4. Check for binding or unusual noise through out the entire travel of the support. Check operation of lat. and trans. locks if present. 

21.15.5. Clean and Lubricate all bearing surfaces and rails.
21.16. Clean all surfaces of barium and other x-ray absorbing substances
21.16.1. The Cardiovascular and Portable C-Arm X-Ray Systems exams require the use of iodine and other x-ray absorbing substances. With this in mind, iodine could cause image artifacts that could lead to misdiagnoses of a patient.

21.16.2. Clean all surfaces of the table, including the under table covers, I.I input surfaces, beam limiting device covers. Ensure these surfaces are cleared of any and all substances to insure there is no interference with the x-ray beam by such matter. 

21.17. Verify Image data transfer to PACS and other storage media

21.17.1. Select SMPTE test image from the image disk.

21.17.2. Send Dicom image to PACS, Hardcopy, etc.

21.17.3. Check if the 5 % in black and 95 % in white fields are visible. Check for pixel dropout and artifacts.

IMPORTANT:  In addition to the above being accomplished at least semi-annually and following the replacement of the x-ray tube or image intensifier tube; the focal spot output/HVL and the collimator beam alignment will be checked and or adjusted.

21.18. Image Intensifier Change - In the event that the image intensifier tube is changed due to malfunction or for some other reason, the x-ray beam alignment will be completed along with the focal checks already described in this section. 

21.19. X-Ray Tube Replacement - In the event that the x-ray tube is replaced, the focal spot is checked in addition to those already described. This test procedure is called out in the radiographic section of this manual. This testing will be performed and noted in the system log for future reference. 
	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
Preventive Maintenance of Dose Calibrator

CATEGORY:

Clinical Engineering Department Administration

INDEX NUMBER:

CED-00511
ORIGINAL DATA:

05/01/1993

LAST REVIEW DATE:
01/04/2009
SUPERCEDES:

01/04/2008
CAMPUSES/FACILITIES COVERED UNDER THIS PROCEDURE:
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MH Memorial City
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MH Northeast
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MH Health Centers

MH Hermann




MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PROCEDURE PURPOSE:

1. To maintain of the Dose Calibrator systems within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

2. The Dose Calibrators will receive an operational check, cleaning and Preventive Maintenance (PM) inspection semi-annually.  The inspection will include, but will not be limited to an electrical safety.  The operation, safety and efficiency of the system will also be evaluated at this time.

PROCEDURE STATEMENT:

3. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
4. Visually check the condition of the power cord and plug(s) for cracks, cuts, bare or broken wires and signs of excessive heat (discoloration).

5. Visually inspect general condition of controls, switches and indicators.  Replace bad lamps as needed.  Insure all digital readouts operate normally.

6. Insure proper low voltage power supply voltages.  Adjust as necessary.

7. Inspect display for proper operation and range.

8. Clean and inspect sample chamber of debris and contamination.

9. Perform operational and calibration check using calibration source in all appropriate modes.

10. Verify amplifier gain and accuracy of threshold level.  Calibrate as necessary.

11. Notify facility Radiation Safety Officer (RSO) immediately of any problems found that are not immediately reparable.

12. Test ground pin to chassis continuity to less than 0.15 ohms.

13. Check chassis leakage with system on and off to less than 100 μamps.

14. Complete paperwork and file in the appropriate file for future reference.  Complete and affix inspection sticker when applicable.

15. Return unit to operation.

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


 MEMORIAL HERMANN
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PROCEDURE TITLE:
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MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PROCEDURE PURPOSE:

1. To maintain equipment filters within Memorial Hermann’s operating to manufacturer specifications at all times through an aggressive Preventive Maintenance (PM) program.

PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
3. An integral part of the Radiology Engineering group’s responsibility is to see to it that all equipment is working safely, to manufacturer specifications and to industry standards.  For this to be accomplished, the air circulation system engineered into each piece of equipment or device will be maintained.  Any and all equipment with a filtering device for air or any other media will be placed on the appropriate “Equipment Filter Log.”  The log will be broken down into weekly, monthly and quarterly intervals.

4. The Manager of Radiology Engineering will evaluate equipment and the intervals will be determined in setting up this system.  Each and every device then added to the equipment log would be placed on the filter log should a filter be present in the equipment.

5. Once the interval of cleaning or replacement has been established, it is then possible to evaluate if specific system, unit or device should have its interval changed.  By the condition of the filter (i.e. the filter completely clogged at normal interval), it will be placed on a more frequent interval log for further evaluations.

5.1. All filters will be cleaned or replaced in reference to the Preventive Maintenance (PM) schedule.

5.2. A standard system is developed and maintained to identify the quantity, location, size, frequency; date completed and scheduled next change.

5.3. The Equipment Maintenance Log is maintained in the Radiology Engineering department for utilization and record keeping.

5.4. The Manager of Radiology Engineering is responsible for the scheduling of all filter changes/cleaning.

5.5. The process will be an integral part of all PM inspections.  Should it be found that the interval of PMs is too long for the filter servicing, the filter inspections will remain part of the PM and a supplemental filter change/cleaning will be added to the schedule.

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
Radiation Safety in a Shop Environment
CATEGORY:

Clinical Engineering Department Administration
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MH Outpatient Imaging Dept. (OPID)
MH Katy




MH Corporate Offices

MH Sugar Land



MH Owned and Operated Facilities
MH T.I.R.R.                                        
MH Affiliates being support
PROCEDURE PURPOSE:

1. To provide a safe environment in a shop testing site for performing safety testing, maintenance and service repair of mobile imaging equipment.
PROCEDURE STATEMENT:

2. It is important we establish clear guidelines for managing, servicing and documenting imaging and imaging related medical equipment.

PROCEDURES:
3. The X-ray tube must be within the two-foot by two-foot square located in the seven-foot clear zone.
4. Leaded shielding must be placed between troubleshooter and imaging equipment.
5. Leaded shielding must be placed between imaging equipment and door.
6. The exterior door must be closed during testing of equipment (specifically when x-radiation is being generated).
7. The device must be pointed at the floor when ever possible.
8. The collimation must be closed completely.
9. No additional activity within shop area to be conducted during testing or troubleshooting of imaging equipment if exposures are necessary.
10. A verbal warning must be given before exposure stating “X-RAY” in the presents of others.

	
	
	January 26, 2009

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:
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Memorial Hermann
Clinical Engineering Department

Medical Equipment Management Plan

I, the undersigned, have received a copy of the Procedures and Procedures outlined in this manual.

MEMORIAL HERMANN
CLINICAL ENGINEERING PROCEDURE MANUAL

PROCEDURE TITLE:
(All Procedures)
CATEGORY:

Clinical Engineering Department Administration

INDEX NUMBER:

CED-0000 (All Index Numbers)
ORIGINAL DATA:

01/04/2008
LAST REVIEW DATE:
01/04/2008
SUPERCEDES:

01/04/2008
I know that I am free to approach any member of the Memorial Hermann Clinical Engineering management team with questions and concerns regarding these Procedures as well as any other issues where I feel they can be of assistance.”

	Name (print):
	
	Signature:
	
	Date:

	
	
	
	
	


This form must be signed and added to the employee’s personnel file.
CED-00500 series are specific to Radiology Engineering/Repair and not applicable to Biomedical or Electronic Engineering staff personnel.
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PROCEDURE PURPOSE:

PROCEDURE STATEMENT:

It is important we establish clear guidelines for 
PROCEDURES:
	
	
	

	Alfonso Alfonso
System Executive, MH Clinical Engineering
	
	Date:


Listed below are the MH Clinical Engineering Department Procedures that satisfying these Joint Commission requirements:




















� Refer to the Medical Equipment Management Plan, PROCEDURE CED-00011 “Could not Locate/Equipment In Use”


� The acquisition process includes initially evaluating the condition and function of the equipment when received and evaluating the training of users before used on patients.


� The hospital may choose not to use risk criteria to limit the types of equipment to be included in the medical equipment management plan, but rather include all medical equipment.


� This same reimbursement policy applies to technicians traveling on official MEMORIAL HERMANN assignment/business (with management approval) to campuses other than that to which they are based/assigned.


� U.S. Department of Labor


� Refer to MEMP Procedure “Part/Service Ordering General Guidelines”


� (**) This function is performed by Radiology QAQC Technician


� (*) This function is performed by Radiology Service Group
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