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DIN-PACS 

An Introduction

Executive Summary
The DIN-PACS contract was designed to incorporate a “turnkey” concept whereby the prime contractor is responsible for meeting all of the requirements defined in the Contract including all performance requirements, systems integration, turnkey installation, warranty/maintenance, training, and system availability/uptime requirements.  The benefit of this approach lies in the ability to hold one Contractor responsible regardless of what the nature of a problem may be when it arises (i.e., no finger pointing between subcontractors).  Agfa and IBM Global Government Industry are the two prime DIN-PACS Contractors.

Agfa and IBM will provide Department of Defense military hospitals and medical treatment facilities worldwide with DIN-PACS.  DIN-PACS is a systems network of digital devices designed to acquire, transmit, display and store diagnostic imaging studies and related information.  These are open systems with system based standardized interfaces for internal and external connectivity, offering reliable, functional system and clinical performance through a scaleable, robust design.  Beyond the concept of a filmless radiology department, DIN-PACS provides sound technical solutions for teleradiology, or the electronic communication of medical radiology images and results via information technology devices and telecommunication lines.

DIN-PACS provides a solid foundation and upgrade path upon which a DoD-wide “virtual radiology” department may eventually be built.  At the core of the  “virtual radiology” concept is open systems based access to prior patient images and reports, with radiologist support from any military medical facility at anytime, regardless of geographic location.  With DIN-PACS, 'virtual' radiology will eliminate constraints in communicating often life-saving images from the field to larger, state-side hospitals."   With this filmless technology, vital patient information from remote outposts in the field and aboard ship will be able to be digitally communicated in a matter of seconds to specialists in larger hospitals 'back home.'

The impact of  DIN-PACS goes far beyond the digital communication of life-saving information.  Massive quantities of patient information in the form of diagnostic images, patient reports, and scheduling will be accessible with the touch of a button.  DIN-PACS will allow for the elimination of the traditional costs and inconvenience of X-Ray.  Film will be replaced with high-resolution images that are accessible by multiple users at various geographical locations.  As such, any digital image may be routed to any networked medical facility, allowing consultation with any medical professional.

The DIN-PACS contract sets new standards for digital radiology in healthcare.  Consequently, DIN-PACS has the potential to become the base system for telemedicine overall, serving as a model for other clinical diagnostic information technology systems.  DIN-PACS may also serve as the digital imaging system based architectural model for the future - the functionality of DIN-PACS has been embraced by industry, who are using it as a model for future product line extensions and evolution.

The Basics
What DIN-PACS Is


The Digital Imaging Network - Picture Archiving and Communications System (DIN-PACS) is an open system network of digital devices designed for the effective acquisition, transmission, display and management of diagnostic imaging studies.  These systems are primarily based on two international standards, Digital Imaging and Communications in Medicine (DICOM) and Health Level 7 (HL7, version 2.4), a standard for electronic data interchange in the healthcare environment.  The DIN-PACS contract stresses functionality and performance over architecture.  Specifically, emphasis is placed on:
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Open systems
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Standards based connectivity and interoperability
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Commercial Off The Shelf Technology (COTS)
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Reliable, functional system performance
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Scalable, robust system design
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Clinical efficiency, performance and safety

The ultimate objective of DIN-PACS is to support business process changes throughout the Military Health System (MHS) and, especially, within the practice of military radiology.  The vision for radiology is to create a “virtual” radiology department by eliminating multiple “place” constraints that arise both within and between diagnostic centers.  Within facilities the DIN-PACS system is intended to eliminate the necessity of creating film and allow access to images by multiple users at any place and anytime.  Between facilities the system is intended to create opportunities to dynamically shift workload at anytime and to any location where clinical expertise is available.


What DIN-PACS is not
Although quite different from the proprietary architecture of MDIS (the MHS legacy system), DIN-PACS is often mistakenly referred to as the “second generation” of MDIS.  On the contrary, DIN-PACS is in essence the second generation of PACS, as it is altogether an entirely different system.  While the DIN-PACS contract includes specific requirements for connectivity and interoperability with the existing MDIS infrastructure, DIN-PACS is not the answer to all MDIS shortcomings, nor is it designed to solve specific MDIS problems (e.g., will not provide DICOM features to MDIS).

Additionally, the DIN-PACS contract will not be used to purchase  Acquisition devices [modalities] such as Computed Radiography (CR).  However, film printers can be purchased with a DIN-PACS delivery order.


What DIN-PACS may become
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“Base system” of telemedicine
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Model for other clinical diagnostic IT systems

Background
CONTRACT Award

Contracts were awarded on November 20, 1997 to IBM Global Government Industry and Agfa.  

The Tri-Services will develop site-specific and regional system deployment plans based upon readiness requirements, changing clinical practices, workload, and medical equipment technology.  


DSCP places delivery orders with the Contractor who represents the most advantageous offer to the requiring activity for the specific requirement being ordered.  For each requirement, the most advantageous will be determined from two existing contracts (IBM and Agfa) by considering the following evaluation factors, in accordance with the needs of the requiring activity.  Evaluation factors are not listed in order of importance.  The relative importance of each factor will be determined at the time a DIN-PACS requirement is received for each site:
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Clinical Performance/User Considerations
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Status/Implementation of Product Improvement Plan
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Past Performance
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Delivery
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Price

The evaluation factors shall be applied to each requirement by the requiring activity as part of the process in determining which contractor is to receive a delivery order.  The end result is a decision rationale document which is provided to the DSCP Contracting Officer.

Basic System Architecture
PACS system architectures are categorized based upon how they distribute and store images.  For the purposes of the DIN-PACS statement of work, these categories are centralized, distributed, and hybrid.

The DIN-PACS statement of work contains requirements for the components which comprise a DIN-PACS system.  DICOM standards and associated information object definitions (IODs) and services are used extensively as a reference model in the definition of technical requirements.  For example, the system is required to support DICOM Patient and Study Management Services in order to support management of patients, visits, imaging studies, etc. as independent objects within both the PACS and a radiology information system.  The statement of work does not require that Agfa’s or IBM’s system be internally based upon this and other DICOM standards; however, their systems are required to utilize DICOM and HL7 standards in their communications with external systems and components.  



Logical Organization
DIN-PACS accepts, stores, displays, and communicates images and associated information.  The systems are considered to contain four major functional subsystems:
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Acquisition Pathway
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Display
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Database and Archive
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Communication and Control

The figure below depicts relationships between subsystems and external devices and systems.  Note that this construct of DIN-PACS reflects logical concepts and does not necessarily represent physical entities within the system.  Physical components and their organization are based upon the contractors’ system architectures and the minimum requirements contained in the statement of work. 
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The organization and integration of components within the DIN-PACS systems supports a logically unified view of all exams and associated information across multiple domains.  A user is able to access any examination stored on-line in the system from any display workstation integral to the system at any time without knowledge of where the images and related data are physically stored.

Acquisition Pathway Subsystem

The image acquisition pathway subsystem is defined as the physical and logical pathway from the image acquisition gateway to the safe storage of the image.  The DICOM model below provides a general view of this pathway.
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The image acquisition pathway includes the following:
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Network Interfaces to DICOM devices to interface and integrate DICOM conforming equipment (both Government and Contractor furnished) with the DIN-PACS network.
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Interface to non-DICOM devices to accept images from non-DICOM compliant modalities and to provide DICOM services (e.g., worklist management) via a user workstation in the physical vicinity of the modality.  The contractors’ equipment and software are required to receive and transmit data at the bit depth that the modality is sending and receiving.
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DICOM Modality Worklist Management Provider services to support scheduling and patient demographic information at the modality.
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Network failover protection and recovery for all Image Acquisition Network Interfaces.  The systems provide pathways and methods to bypass failing segments, nodes, and devices, in order to continue clinical operations and ensure safe image and data storage.

Image Display Subsystem

The image display subsystem includes:
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Soft copy image and report display workstations to display and manipulate digital images (gray-scale and color where applicable) and associated overlays (i.e., textual and graphical annotations) and reports.  This capability is defined for three classes of display workstations, one for primary image interpretation, the "diagnostic workstation", one for secondary clinical review, the "review workstation", and finally one for Government furnished personal computers (PC’s).
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Optional video projector system to project images onto a larger format backdrop for viewing in conference and teaching environments.
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Optional large screen monitor to display images in a conferencing and teaching environment.
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Optional laser imagers to print images to film in multiple formats for translumination.

Image Database and Archive Subsystem

The image database and archive subsystem includes:

[image: image29.png]



Database management system (DBMS) to maintain the information integrity of the system ensuring the proper transfer of images and data into, within, and out of, the imaging network and DIN-PACS.
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Image examination storage to provide configurable, seamless, and autonomous, temporary short-term storage, temporary intermediate storage and permanent long-term archive of images as well as associated overlays and reports.
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Interface to the Composite Health Care System (CHCS):  to provide at first a one way (uni-directional), and eventually a two way (bi-directional) interface to CHCS to facilitate the efficient retrieval and transmission of patient demographic data, patient examination data, and reports.  A subset of this information is exchanged between the DIN-PACS and the modalities in the form of modality worklists.  DIN-PACS has a separate, integrated off-the-shelf Radiology Information System (RIS).  The DIN-PACS RIS includes the following minimum functions:  Patient Registration; Order Entry; Order Scheduling; Patient Arrival; Radiology Encounter, [includes Image/Exam Association and Accession Number Association (Modality/DIN-PACS/CHCS)]; Results Entry [includes Transcription, Verification, and Amendment]; Results Distribution; Workload / Management Reporting; File and Table Building /Editing.  Additionally, the RIS supports both the DICOM Study Instance UID obtained from the modalities and the CHCS Unique Exam ID.


Communication and Control Subsystem

The Communication and Control Subsystem is conceptually defined as those devices that support and control the communication of images and associated information.  The physical arrangement and functioning of the devices is dependent upon the contractors’ architecture.


The DIN-PACS is required to transmit and receive DICOM objects such as images and associated overlays and reports, to and from locations inside and outside of the MTF from multiple vendors’ DICOM systems, utilizing the Internet, local area networks, and wide area networks.  Locations outside of the MTF have the option to utilize, as a minimum, dial-up and fixed standard voice, 56 kilobit/second, ISDN, DS1, and ATM services. The communications network interface is also required to support the use of the Internet for teleradiology.  


The control component of this subsystem provides the intelligence needed to configure and manage system components, operation, and flow of information, in order to achieve the performance requirements listed throughout the statement of work.  Monitoring and management of the DIN-PACS, its communications network, and its components are possible from systems management applications having a graphical user interface.  The application(s) provide comprehensive functionality for monitoring device status, traffic patterns, network loading, loss of packets/cells, network component failures, re-configuration, etc.



Basic Performance  Requirements


Integrated System Performance
The system is integrated to ensure the proper overall functioning of the DIN-PACS network based on complete compliance with DICOM standards.  DIN-PACS vendors were selected  on the basis of both local and wide area performance, i.e., the system’s ability to support both a high level of local performance (i.e. within the individual military treatment facility) and at the same time support functionality and performance (e.g., image throughput and seamless operation of DICOM Query/Retrieve) across geographic regions (e.g., between a teleradiology spoke and its archive at a remote military treatment facility). 



Security
Protection of the system and the system’s data from unauthorized use is accomplished through a variety of methods ranging from passwords to more advanced firewalling techniques designed to isolate information from other networks.  Additionally, DIN-PACS is required to meet the C2 minimum level of trust as defined in the most current edition of DOD 5200.28-STD.  Division C, level 2 (controlled access protection) adds auditing and increased validations and is applicable to the DIN-PACS system.



System Redundancy and Reliability
Each Contractor’s DIN-PACS is intended to provide reasonable redundancy so that no single point of failure can cause any disruption of radiology services.  The Contractors’ systems are required to prevent any loss of acquired images and data.  If a system failure prevents image acquisition, the systems provide a means to enter the missed images electronically.  At a minimum, the systems are capable of receiving images via removable media.  DIN-PACS is required to automatically complete the transmission, or retransmission, of all images not originally transmitted due to system failure.  Where appropriate (i.e., at the Government’s discretion on a site specific basis), to guarantee against catastrophic failure, loss of image exam information, and interruption of clinical services, Uninterruptible Power Supplies (UPS) are provided, sufficient to provide a minimum of 15 minutes of continued operation.



Quality Control & Quality Assurance
Quality control (QC) for DIN-PACS is defined as those procedures performed on a routine basis to assure the clinical quality, data/image integrity, reliability, and operational performance of the system.  Under DIN-PACS, the Government envisions a shared responsibility for quality control.  The quality control program is comprehensive and includes integration with the periodic tasks of preventive maintenance and calibration, at both the component and system level, contained in the  Contractors’ respective equipment maintenance programs.  In turn, quality assurance (QA) for DIN-PACS is defined as those measures and procedures performed to assure the relevance and effectiveness of the quality control program.  Quality assurance is an integral part of contract execution and management performed by the Government.

The on-site Government system administrator, biomedical maintenance, medical physicist/s, or other designated personnel are expected to perform quality assurance of the DIN-PACS quality control program.  This is accomplished first via access to system logs and imaging acquisition devices’ quality control data from the desktop or remote computer systems, and subsequently via the manipulation of this data for qualitative and quantitative analysis to determine image and data quality.  The Contractor-provided system administrator and maintenance personnel are required to perform routine, day-to-day quality control functions necessary to insure that the DIN-PACS performs as specified.  The scope and extent to which a Contractor executes a quality control program is determined on a site-specific basis consistent with the provisions of the contract and the delivery order for each site.



Turnkey Installation
The DIN-PACS Contractors are required to provide complete turnkey installation of all components of the DIN-PACS.  The term “turnkey” broadly means “built, supplied and/or installed complete and ready to operate”.  Turnkey installation therefore includes both DIN-PACS equipment installation and site preparation (where required).  As such, all DIN-PACS supplied under this contract require some degree of turnkey installation. For example, a DIN-PACS subsystem or upgrade may require no site preparation, but only installation, calibration, testing and training. Whereas, a full scale DIN-PACS may require extensive site preparation in addition to installation, calibration, testing and training.  

Turnkey installation may include networking, transformers, power runs, uninterruptible power supplies (UPS), disconnects, conduit, electrical wiring, network backbone infrastructure, structural support, accessory office furniture, heating, ventilation and air conditioning (HVAC) and finish work as required to support the DIN-PACS installation and system operation.  More specifically, the Contractor is required to furnish all design plans, labor, materials, and equipment necessary to accommodate the installation of the designated DIN-PACS.  The Contractor is responsible for verifying that the existing utilities, including the telecommunications network and infrastructure, are adequate for the proposed system at each site.

Both the DIN-PACS equipment required and a facility’s existing conditions must be considered in determining the actual level of architectural and engineering support required for each site.  In general, required turnkey documentation will range from simple room layout drawings/schematics to complete architectural and engineering drawings/plans, work statements and specifications.  Actual site preparation work items will also vary, ranging from, for example, the installation of a dedicated outlet, to the provision of a dedicated equipment room with supporting utilities and communications infrastructure.



Legacy System Interface
The Department of Defense has an extensive installed base of “legacy” systems acquired under the Medical Diagnostic Imaging Support (MDIS) contract, Contract No. DACA87-91-D-0047, administered by U.S. Army Engineer Center, Huntsville, Alabama.  Department of Veterans Affairs operates equivalent systems acquired through various contracts issued by the National Acquisition Center (NAC), Hines, Illinois.  These systems vary in scale from small teleradiology spokes to full hospital PACS that operate as major teleradiology hubs.  Wide area communication infrastructure is in-place to link these systems and will be extended to support DIN-PACS and other clinical information systems.  The DIN-PACS is required to interact with existing MDIS sites via DICOM to support operational requirements of the Military Health System and military departments.



System Expansion Capability
The DIN-PACS systems provide the capability to integrate any or all of several optional items into the network at future dates during the life of the contract.  These include items ranging from DICOM standard upgrades and system software upgrades, to expansion of storage devices and video communications on a workstation to workstation basis.



System Scale
Over time, the DIN-PACS installations will require either expansion or contraction in planned phases.  To support flexibility in system scale while protecting the investment made at initial installation, the systems provide a high degree of scalability in terms of archive size, server capacity, modality support, teleradiology capacity and functionality, database and RIS capacity and functionality, and number of connected user workstations.  The systems are required to handle additional sites and significant increases in image volume via incremental additions of hardware and software without degradation in performance.  

Image Display Workstations
Dedicated Image Display Workstations

The DIN-PACS contract includes two basic types of dedicated image display workstations for soft copy image display and analysis: the diagnostic workstation [ typically 2 or 4 monitors ] and the review workstation [typically 1 or 2 monitors].  These workstations generally differ only in monitor resolution.  Both share a rich feature set focused on image display, manipulation and analysis.  Basically, diagnostic workstations support the throughput required for primary diagnosis, and review workstations support image and report review and consultation. 


Another workstation, the Quality Control (QC) Workstation [1 or 2 monitors], extends DICOM services in the direction of modalities in order to achieve higher levels of functionality than modalities may currently accommodate.  For example, a modality may not support worklist management services but may provide basic DICOM Store.  The QC workstation provides worklist management type functions that allow stored examinations to be matched to the appropriate examination on the worklist and passed into DIN-PACS.   Similarly, additional DICOM services such as removable media, query/retrieve, and storage commitment are provided at the QC workstation.  The QC workstation is similar to review workstations in monitor resolution, and shares the same rich feature set.  Additionally, the QC workstation provides standard image manipulation and data entry functionality required for image and examination quality control such as window and level, gray scale invert, image flip and rotate, kVp and mAs technician code entry, etc.

The Government intends to purchase and install QC workstations in support of clustered modalities based on operational workflow in the clinical setting.  For example, each work core in an MTF may have a QC workstation installed with input from each work core’s acquisition modalities.  This may result in multiple modality quality control operations being conducted on one QC workstation (e.g., CR and digital fluoroscopy) or dedicated modality quality control operations on a single QC workstation (e.g.,  nuclear medicine).  

The DIN-PACS generic level pricing includes one ergonomically designed chair and an ergonomically designed mobile console (cart) that can be temporarily fixed in place, for support of each functional workstation.  Where required, a mobile workstation console specifically designed for Operating Room (OR) is available.  Additionally, the Contractors offer the option of wall and ceiling mounted workstations in areas where desk and/or floor space is not available or convenient (i.e., ICU, OR, ER, etc.). 

PC Image Display software

The DIN-PACS contract includes both client-based and web-based image viewing and manipulation software packages for desktop PCs.  The feature sets of both software offerings are scaled down versions of the dedicated image display workstations.  One of the foremost benefits of a PACS is clinical access to images and reports.  These PC solutions provide an economical extension to this benefit by providing access across existing assets [assuming the required minimum level of PC performance is in place].

Contract Structure
It is worth noting that the DIN-PACS contract is a performance-based contract, i.e., it does not stipulate specific makes or models of equipment to be provided, nor does it stipulate specific providers of the various services required.  Rather, the statement of work stipulates specific system features, performance requirements, and contract provisions which, at a minimum, must be met by the Contractor’s system.



Generic System Configurations  
The DIN-PACS contract system scale and pricing is structured around a framework of five (5) generic configuration levels.  Note that the performance requirements of the DIN-PACS statement of work apply regardless of the generic level.  These levels are defined as follows:
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Large Fixed Facility
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Medium Fixed Facility
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Small Fixed Facility

[image: image35.png]



Teleradiology Spoke
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Shipboard Medical Department

This approach provides a logical starting point for planning future DIN-PACS deployments.


These configuration levels were based on:
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Clinical Scenarios
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Imaging Operations

[image: image39.png]



Workload:

Images per Modality

Images per Day

Images per Year
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Types of Image Input Devices and Density
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Number of Image Display Workstations
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Image Display Workstation Distribution
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PC Client and Web Browser Software Licenses
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DIN-PACS RIS Terminals and Printers
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Laser Printer Interfaces
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Level of Turnkey Installation Support and Documentation
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Types and Number of Personnel to be Trained
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System Administration Support
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Principal Period of Maintenance
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On-Site Response Time
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Outyear Maintenance Support

Details on some of the above parameters as they apply to each generic level are provided in Appendices A and B to this document.

While exact device numbers were dictated at the periphery of the system [display workstations, PC software licenses, RIS terminals/printers, and laser printer interfaces], the size and scaling of various other items were left up to the vendor based on the site parameters listed above for each site, as well as on the speed, throughput and reliability requirements of the statement of work. The following represent the main areas in which equipment scale and sizing was incumbent upon the vendors:
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Short term image storage
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Intermediate image storage
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Long-term archive storage
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Other image storage devices for load balancing, if part of the design
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RIS database size
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CPU number and size for commensurate storage and database servers/controllers

In addition to the above assumptions/parameters, the vendors were provided with general guidelines as to the definition of Equipment, Equipment Installation, and Site Preparation.  They are as follows:

EQUIPMENT

All DIN-PACS equipment, including but not limited to:
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Workstations
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Storage Devices
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Servers
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Interconnecting cables and jumpers

and all software, hardware, firmware and ancillary devices required for full functionality.

All network/communications devices/components, including but not limited to:
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Network PCs
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Monitors
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Servers
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Hubs
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Switches
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Routers
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Transceivers
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Network interface cards
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Storage Devices
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Interconnecting cables and jumpers

and all software, hardware, firmware and ancillary devices required for full functionality.

EQUIPMENT installation
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The physical placement of all of the above equipment in designated location.

[image: image73.png]



The physical connection of each equipment item to its dedicated network cable/fiber drop(s) and/or to other devices.
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The physical integration of the required DIN-PACS with existing network(s) and existing devices.
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Network setup and testing, hardware, firmware and ancillary devices required for full functionality.

SITE PREPARATION
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Architectural (i.e., new or existing floor, wall, ceiling, etc.), including all patch/repair of penetrations and/or damage, and the priming and replacement of existing finishes.
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Structural support
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Support structures for the equipment including vertical or horizontal racks, tables, carts, and floor, wall and ceiling mounts
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Provisional work surfaces, space saving and cable management systems such as cable trays, keyboard trays, etc.
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Connecting with existing utilities, including plumbing and HVAC
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Provision of new utilities where existing utilities are ‘maxed out’
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Installation of power equipment, power runs, disconnects, conduit, wiring, etc., including all terminations
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Lighting
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Power conditioning and UPS installations
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Plumbing, HVAC and fire protection (e.g., new equipment room)
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Communications infrastructure, including pulling of cables, cable/fiber drops, terminations, fiber installation, and the provision and installation of any hardware/software support for that infrastructure.

Keeping in line with the goal of evaluating standardized offerings, the vendors were provided a list of assumptions concerning existing conditions for three (3) defined levels of Turnkey Installation and commensurate levels of Architectural and Engineering support:

Turnkey
Level
Description
Examples of A & E Support

I
Item(s) to be ordered off of the contract can be sited and installed without site preparation.  Examples of such delivery orders may include basic DIN-PACS, subsystems, or upgrades to existing DIN-PACS.
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Equipment data sheets.
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Contractor’s standard equipment siting plans, including equipment item dimensions, maintenance footprint, power requirements and heat load.

II
Item(s) to be ordered off of the contract require some minor site preparation.  Examples of these include, but are not limited to, pulling of cable and provision of a few cable/fiber drops (i.e., around 10 or less), installation of one or two additional power outlets, installation of a power conditioner or network device, and minor finish patchwork.
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Equipment data sheets.

[image: image90.png]



Contractor’s standard equipment siting plans, including equipment item dimensions, maintenance footprint, power requirements and heat load.
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Basic schematic of installation area
(CAD plan of area(s) at a minimum)
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Single line drawing(s) [e.g. cable, electrical] where applicable
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Work statements with costs
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Weekly status reports

III
Item(s) to be ordered off of the contract require substantial site preparation, whether they be in one area and broad in scope, or in many areas with a narrow scope.  Examples of this may include installation of casework/
countertops for a reading area, provision of a new computer/equipment room, or replacing the existing network infrastructure.
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Equipment data sheets
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Contractor’s standard equipment siting plans, including equipment item dimensions, maintenance footprint, power requirements and heat load.
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Full architectural drawings/plans, with design, construction, and final as-built submissions
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Specifications manual separate from plans
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Work statements with costs
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Weekly status reports
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Government tasks listing


Details on existing condition assumptions for each level can be found in Appendix C to this document.  

While a specific site may in fact end up with any one of a number of combinations of equipment, services [generic level], and turnkey installation [turnkey level], each of the five generic DIN-PACS configurations were assigned one of the three Site Preparation levels by the Government as technical and pricing guidance to vendors:

Generic DIN-PACS Level
Assume Turnkey Level

Large Fixed Facility
III

Medium Fixed Facility
III

Small Fixed Facility
II

Teleradiology Spoke
I

Shipboard Medical Department
I




Once again, the term “turnkey” broadly means “built, supplied and/or installed complete and ready to operate”.  Turnkey installation therefore includes both DIN-PACS equipment installation and site preparation where required for proper system operation.  As such, all deployed DIN-PACS will require some degree of turnkey installation.



Site-Specific Requirements
The five generic system levels and the three turnkey levels do provide a good starting point for system planning and budgeting, however, they are by no means absolute.  More succinctly, there is no such thing as a “cookie-cutter” system.  While sharing similarities, no two sites will receive exactly the same mix of equipment and services.  In effect, the five generic levels represent merely five distinct points along a continuum of infinite combinations of equipment and services, and in effect, pricing.  Similarly, the three defined turnkey levels represent only three distinct scenarios among the infinite number of possible scenarios regarding site preparation.  Site surveys, operational analyses and budget will ultimately determine where along the respective continuum a specific site will fall.  The DIN-PACS pricing schedule and contract structure provides the flexibility to begin at one of the five levels and scale/price a system up or down.




Special quotes

What’s more, the standard and optional equipment schedules in the DIN-PACS contract are by no means exhaustive.  At the direction of the Contracting Officer, a DIN-PACS Contractor may provide special, one time quotes for items or services which are not explicitly listed in the pricing/equipment schedule, but which are nonetheless mandatory for clinical and operational success at a site.

Network / Communications Infrastructure
Basic requirements

The DIN-PACS system requires a high performance, robust local area network (LAN) infrastructure to support specific performance requirements.  As such, the infrastructure of Agfa’s and IBM’s systems are based upon a switched methodology and either 100 Mbps Ethernet or ATM OC3 device connections.

The DIN-PACS LAN infrastructure may be Government furnished, provided by the DIN-PACS Contractor, or a combination thereof.  While each of the DIN-PACS Contractors have partnered with specific network device vendors [Agfa, Cabletron; IBM, Nortel] to include dedicated networks for the applicable generic DIN-PACS levels, this does not preclude the Contractors from providing network solutions from other vendors.  Integral to the three turnkey levels previously discussed are some basic existing condition assumptions for MTF infrastructures:



Generic Site
Assume Turnkey
Level
Network Assumption
(unknowns to be priced on site-specific basis)
Standard Contract Provision(s)

Large &
Medium
III
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Existing infrastructure cannot handle DIN-PACS
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Distance to modalities and CHCS connection unknown
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Dedicated subnet/LAN(s)
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2 Cat 5 and 2 fiber drops at each device

Small
II
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Not known whether or not existing infrastructure can handle DIN-PACS
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No drops from existing network exist at DIN-PACS devices
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Distance to modalities and CHCS connection unknown
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2 Cat 5 and 2 fiber drops at each device

Spoke
I
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Existing infrastructure can handle DIN-PACS
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All drops are existing and less than 1000 meters
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All imaging modalities within 100 linear feet of existing drops
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Jumpers from network devices in computer room to DIN-PACS devices, and between DIN-PACS network devices, if applicable

Ship
I
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Same as above, except no drops exist 
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Provide dedicated LAN, 10/100 Mbps Ethernet


As an additional user enhancement, the DIN-PACS LAN is designed to work with the existing hospital LAN.  Access to applications on the hospital LAN (e.g., CHCS, Office Automation Applications, VT Emulation, etc.) will be available to DIN-PACS workstations and DIN-PACS images can be viewed at hospital PC’s with the appropriate software loaded.  The DIN-PACS LAN is designed to maximize the performance of exam transfers to and from the diagnostic workstations.  Such transfers include recently acquired images, relevant prior images, and associated radiographic reports.  Subnets or virtual LANs (VLANs) may be planned as necessary to support this performance goal.  It is an underlying premise that DIN-PACS network architecture is primarily designed around the most frequent and/or the most important data transmission paths.
A typical installation may utilize different subnets and VLANs for the hospital LAN and the DIN-PACS LAN in order to achieve the throughput and technical objectives of the network architecture.  Additionally, the DIN-PACS LAN is expected to utilize the existing hospital LAN domain name server (DNS) and wide area network (WAN) connections.

complexity of site-specific requirements

Regardless of a site’s existing network, the DIN-PACS Contractors are contractually bound to meet or exceed specific system performance requirements.  The Contractors must reconcile these requirements against both existing and planned conditions at the site.

In effect, the Contractor may propose to replace existing equipment with new equipment that provides functionality for all networks in the area, or may propose to upgrade existing equipment or to add load to existing equipment without upgrade to meet the networking requirements of DIN-PACS.  Such decisions can occur only after analysis of existing infrastructure and any future upgrades, and must include all stakeholders in this specific arena [Local MTF IT personnel, base level IT personnel, Service-specific oversight groups, Tri-Service Infrastructure Management Project Office (TIMPO, etc.].  Individuals from these groups are critical to providing local, regional and Service-wide guidance and perspective regarding existing application information systems (AISs), local area network (LAN) and wide area network (WAN) resources that may require integration or interfacing to the DIN-PACS.



Contract Provisions
The DIN-PACS contract includes the following provisions:
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Comprehensive system and component training
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System Administration (SA) support
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Acceptance Testing
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Contract data and documentation
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Upgrades
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Full one year on-site warranty
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System reliability/uptime requirements
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Corrective and preventive maintenance
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Outyear maintenance programs
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Structured payment terms



Training
General requirements

The Contractor is required to provide a comprehensive training program for each DIN-PACS site, including all instructional materials, initial and refresher training, training schedules, quick reference lists and training program upgrades.  This program falls under CDRL AJ, Training Plan.  A site’s training program may range in degree from the fully comprehensive system operation for the frequent user to the basic operation and familiarization for general users.  Basic computer literacy with particular focus on use of basic computer operations of the DIN-PACS may be required to be taught to some users.  The Contractor is required to assess the personnel complement to calculate this requirement.

The training is structured to accommodate the specific clinical requirements of each user group.  For the five generic DIN-PACS configurations, the following numbers of personnel are included:



Type of User
Large Fixed Facility
Medium Fixed Facility
Small Fixed Facility
Spoke
Shipboard Medical Department

Radiologists
20
10
2
0
n/s

Radiology Technologists
90
50
10
3
n/s

Clinicians/Nurses
200
120
25
10
n/s

Biomedical Maintenance
10
5
2
1
n/s

System Administrators
2
2
1
1
n/s

Staff Physicists
7
5
0
0
n/s

Transcriptionists
5
3
1
0
n/s

Clerical Personnel
15
5
2
1
n/s

n/s = not specified


The basic subject matter required to be covered for each personnel type is included in Appendix D to this document.  As previously mentioned, each site will have a unique training mix which will deviate up or down from the above generic levels.

The Contractor is required to provide a schedule for training the medical facility staff at each facility.  Training is conducted on-site at the facility at the convenience of the Government during the first two shifts of the clinical day as defined by the individual hospital’s clinical shift schedules.  Alternately, the Government has the option to request training by the Contractor on weekends and evenings with reasonable notice of at least two weeks.  Training will typically coincide with system acceptance testing so that trained medical treatment facility staff are available when the Contractor establishes initial operating capability.  

computer based training

Computer based training software is provided with the first set of deliverables.  The software permits active simulation of an operational workstation and data terminal for use in training or for individual refresher training.  Training software is required to be resident on each workstation and terminal in the delivered system. 

upgrade training

The Contractor is required to provide training to the appropriate target audience when system upgrades occur at no additional cost to the Government.  This training is required to be at the level of quality designed to optimize the continued use and maintenance of the system with the new software/hardware features that have been installed. 

post acceptance training

On-site post acceptance training is provided at all sites who have elected to contract for Contractor provided full time on site personnel during the warranty period and first two years of contractor provided post-warranty maintenance.  Requirements for training of new personnel, remedial training and refresher training are developed by the Government POC and scheduled with the Contractor’s on-site trainer.  This training is above and beyond the initial system user training required at system installation, and is intended primarily to meet the training requirements resulting from personnel turnover.  The following represents the basic intervals for the five generic levels:
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Large:  one (1) 2 hour session per week
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Medium:  one (1) 2 hour session every other week
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Small:  one (1) 2 hour session per month
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Spoke:  one (1) 2 hour session per quarter
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Shipboard:  not specified

train-the-trainer program

The DIN-PACS contract contains provisions for a special, on optional training program to train Government provided trainer(s).  Once trained, this (these) individual(s) are required to be able to provide end user training for all types of users except biomedical maintenance and system administrators.

off-site biomedical maintenance training

At any time during the warranty or post warranty period, the Government has the option to purchase factory level, off-site training for Government biomedical maintenance personnel.  This program incorporates all skills and knowledge required to produce a trained biomedical maintenance asset competent to execute all functions defined as responsibilities of the Government in the Shared Maintenance Plan.

Contractor SA Support
At fully integrated (networked) sites, the Contractor provides an option for full time on-site technical support for system maintenance, training and administration.  This individual is referred to as the Contractor provided full time on-site system administrator (SA).  When the Government chooses this option, such support is provided or made available on-site starting when the Contractor establishes initial operating capability (IOC) and remaining on-site during the warranty period, including extensions.  Additional on-site support staff is dictated by the workload of each site.  Full time technical support is required to be present on-site during the first shift of the radiology department and on call on second and third shifts.

The SA must include skills in system engineering, database management and technical systems analysis, including repair and maintenance.  Typical staff skills required are described below.
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System Engineering – The Contractor SA is responsible for optimal operation of all computer components of the DIN-PACS, including databases, image transmission, network operations for both LAN and WAN, interfaces to imaging modalities, image display systems and electronic image archives.
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Database/Archive Management – The SA is responsible for all aspects of electronic image acquisition and archiving.  The SA must assure that imagery is entered into storage and archive in the correct format, that the proper association of images and exam data are created, and is readily available for physician review and diagnosis.   He/she must demonstrate competence in the use of computers for data management, and in operation and diagnosis of a medical center image archive system.
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Computer Technical Skills/Training.  The SA is responsible for maintenance and training on the system.  This individual must demonstrate competence in all aspects of computer systems maintenance and have a thorough understanding of electronic circuits and trouble shooting techniques.   Proficiency in the preventive maintenance, calibration and safety testing of  image display workstations and associated equipment is required.  He/she must be proficient in the operation of all components of the system, and fully capable of training others in the proper operation of the equipment.

Acceptance Testing
Upon completion of installation, the Contractor furnishes a written notice of readiness for inspection of the equipment to DSCP.  The Contractor is expected to make his/her best effort to provide an estimate of expected date of readiness to the Government roughly 2-3 weeks in advance (Contractor will not be bound by this estimate).  Final acceptance of installation is made by the Contracting Officer based upon an inspection and test.  This inspection and testing is referred to as Acceptance Testing (AT), and must commence within a nominal 15 calendar days from date of receipt of request for inspection.  AT is  at the expense of the Government.


The Government first conducts a basic level of testing as defined in a mutually agreed upon Acceptance Testing Plan in order to make a Clinical Use Determination (CUD).  CUD is defined as follows:  the system has begun acceptance inspection testing and has demonstrated, to the satisfaction of the Government, that it is ready for clinical use [this is different than final acceptance, which occurs after  acceptance inspection testing has been successfully completed, and after all contract deficiencies have been addressed to the satisfaction of the Government].  This determination is based upon testing of component and system level operations required for safe, clinical operations.  Included in these tests are, at a minimum, component calibration, DICOM interface operations, CHCS operations, teleradiology operations, workstation functionality, RIS functionality, archive and server operation, printer interface functionality, and image quality throughout the system.  Depending on several factors, the site may begin clinical use following successful CUD testing.

Following successful CUD, the balance of Acceptance Testing Procedures are conducted.  The Contractor is responsible for connecting test equipment and operating the components during inspection testing.  Minor discrepancies which may be corrected during the inspection are not cause for rejection.  If acceptance inspection has not commenced within 30 calendar days from date of receipt of request for inspection, the Government must accept the system, and subsequently set final acceptance of the system as the date of notice of Readiness for Inspection.  Use of equipment during the period between completion of installation and inspection, or between inspection and reinspection, does not negate the right on the part of the Government to reject installation.

In the event the installation is rejected as a result of the acceptance testing inspection, the Contractor is advised via letter from the Contracting Officer as to deficiencies which were cause for rejection. It is the Contractor's responsibility to correct reported deficiencies and to advise the Contracting Office in writing when all corrections have been made and equipment is ready for reinspection. Reinspection is performed by the Government with all costs incurred chargeable to the Contractor.



Upgrades
As long as the system is under warranty or maintenance by the original equipment manufacturer (i.e., DIN-PACS Contractor), all routine system upgrades to existing system functionality or system patches are included and installed at no additional cost.  Any new functionality which may be developed by the Contractor, e.g., a new software release/package [and commensurate installation] that is NOT an upgrade to an existing purchased software functionality must be purchased separately at the option of the customer.



System Data/
Documentation
The DIN-PACS contract includes several data items which are required to be submitted by the Contractor at various times during deployment for approval by the Government.  These items are critical to the success of each DIN-PACS installation as well as to successful system utilization and management.  Section J of the contract provides specifics on what each of these submittals must include, when each is to be submitted, and to whom.  A basic listing is provided as follows:
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Item AA:
Special Tools and Test Equipment List
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Item AB:
Master Parts List
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Item AC:
List of Spare Parts
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Item AD:
List of Supplies
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Item AE:
DIN-PACS Operation and Maintenance Data
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Item AF:
Installation Plan
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Item AG:
Drawings and Other Documentation
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Item AH:
Status Reports*
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Item AI:
As-Built Drawings*
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Item AJ:
Training Plan
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Item AK:
Electronic Security Plan
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Item AL:
GFE DICOM Conformance Statement Analysis
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Item AM:
Quality Control Plan
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Item AN:
Crisis Management Plan
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Item AO:
Data Schedule

*Required for Level II and III turnkey installations only



Warranty
The warranty period for all hardware, software, and site preparation items begins upon delivery to the site and extends one (1) year after the date of final system acceptance.

If deficiencies found at the time of Acceptance Testing are corrected within 30 calendar days after receipt of the deficiency letter from the Contracting Officer, final acceptance is issued upon validation of deficiency correction by the Government, and the final system acceptance  date is back-dated to the date of CUD.

However, failure to correct deficiencies within the 30-day period shall result in a delay of final system acceptance until such time that all deficiencies have been corrected and validated by the Government.  Additionally, final system acceptance  will  not be back-dated to CUD, but rather, will be established as the day that final written notice of the completion of corrective action is received by the Contracting Office. 



System Reliability/Uptime
The DIN-PACS Contract contains comprehensive provisions regarding system reliability and uptime.  These are defined in the contract for during the warranty period as well as during the post-warranty period [outyears].  System uptime calculations are computed for both system level failures and aggregate component level failures.  Individual component uptime is also defined.  Base time is defined as the total principal period of maintenance hours for the period being calculated less the total hours of planned maintenance that are performed during the principal period of maintenance.  In turn, Uptime is calculated using the following formula:

UPTIME (%) =
[BASE TIME – DOWNTIME]/BASE TIME

System Downtime

During the first six months of warranty, the DIN-PACS must maintain a monthly system uptime of at least 98%.  Failure to maintain system uptime of at least 98% for any one month during the first six months of warranty shall result in an extension of the system warranty period by one month.

During the second six months of warranty, the DIN-PACS must maintain a quarterly system uptime of at least 98%.  Failure to maintain system uptime of at least 98% for any one quarter during the second six months of the warranty shall result in an extension of the system warranty period by one quarter.

During all post-warranty maintenance service periods, the DIN-PACS must maintain a quarterly system uptime of at least 98%.  Failure to maintain system uptime of at least 98 % for any one quarter during the post-warranty maintenance periods results in a credit to the Government applied to the following quarter’s maintenance cost.  Credit amounts are in percentages along a sliding scale; the lower the downtime, the higher the percentage credit.


component Downtime

During the warranty and post-warranty periods, each DIN-PACS component shall maintain an uptime of at least 80% for each consecutive 90-day period.


Failure to maintain component uptime of at least 80% for any consecutive 90-day period during the warranty shall result in the Government’s option to call for the removal and/or replacement of the component(s) at the Contractor’s expense.  In contrast, failure to maintain component uptime of at least 80% for any consecutive 90-day period during the post-warranty period results in the Government’s option to purchase a replacement for the component(s) on a prorated basis.  The prorated cost of the replacement is equal to the contract line item price of the component multiplied by an appropriate percentage.  This percentage increases, and therefore the prorated cost increases, each consecutive year of outyear maintenance.

Corrective and Preventive Maintenance
General

As an integral piece of site planning, the Contractor is required to submit a maintenance/operation plan for Government review and approval as part of the technical response for each DIN-PACS site.  

All service is required to be provided by factory trained, English speaking, technically qualified and authorized service personnel.  All tools, test equipment, parts and supplies necessary to maintain all components of the DIN-PACS system are the responsibility of the Contractor.  The Contractor provides a point of contract (POC) for each site for both hardware and software maintenance.  Additionally, a site is able to contact the POC 24 hours a day by telephone or other direct communication (e.g. beeper).

Service reports of all types of  services performed will be generated by the Contractor and turned over to the Government POC.  The Contractor must also provide service reports to the Contracting Officer upon request.


Warranty maintenance

During the 12 month warranty period, the Contractor will furnish maintenance service support that includes, at a minimum, preventive and corrective maintenance services for the DIN-PACS and all associated hardware, firmware and software parts, labor, travel and expenses necessary to perform such services at no additional cost to the Government, except in those circumstances where maintenance or repair service is required as a direct result of abuse, misuse, misconduct or other gross or willful damage done by the Government.  

The following terms and conditions of preventive and corrective maintenance apply to both warranty and post-warranty maintenance.

Preventive Maintenance (PM)

Preventive maintenance includes the calibration, electrical safety testing and scheduled preventive services performed on the system equipment.  The Contractor is required to provide a preventive maintenance plan/schedule for each site as a part of the overall maintenance/operation plan referenced above.

To the maximum extent possible, PM will be performed on individual components of the system so as not to affect the operation of the entire system.  The Contractor will perform any PM services which result in system downtime at times outside of the Principal Period of Maintenance.  All other PM services will be conducted at times convenient to the site.  As such, the Contractor will need to schedule and coordinate PM services and obtain approval of the schedule by the Government’s representative at the site.  

Corrective Maintenance

The Contractor will provide on-site hardware, firmware and software corrective maintenance service for all component and system failures, to include software problem analysis, associated reprogramming and corrected software documentation.  All repairs are required to be effected in the most expedient manner with minimum interruption to the operation of the system. 

An emergency corrective maintenance call is defined as a failure of a component when no back up is available, or a failure of the system that prevents the site from accomplishing its normal workload with the remainder of the system.  Placement of such an emergency corrective maintenance call marks commencement of downtime and response time measurement.  Once a Contractor service representative arrives on site to fulfill an emergency corrective maintenance action on a core system component(s), for all calls placed during the PPM, the service representative shall remain on site, at no additional charge to the Government, until all repairs are completed, all integrated system performance parameters are being met, and the system is available for clinical use.

All other corrective maintenance calls that do not meet the requirements of the “emergency” call shall be defined as “routine” corrective maintenance calls.  The Contractor will perform such corrective maintenance services for Government initiated maintenance calls placed within the Principal Period of Maintenance (PPM) at no extra cost.

However, labor costs will be billable on an hourly basis and will include all travel costs for any Government initiated maintenance calls placed outside  the PPM [exception to this provision is described in the following paragraph].  Parts cost incurred during such maintenance calls are included in the base warranty/maintenance price and are NOT billed as additional costs.

In those emergency situations when a core system component(s) is down and the Government places the call for correction action to the Contractor within the PPM, the Contractor must respond within the prescribed PPM response time and remain on site to resolve the problem even though maintenance service may in fact begin outside of the PPM (due to on-site response time lag of the Contractor).  In such instances, as long as the Government places the call to the Contractor within the PPM, the costs of all resulting maintenance services is included in the base contract warranty/maintenance price and is not billable at an additional cost to the Government.

The on-site Government representative will make formal notification of any problem by phone to the Contractor POC as soon as the problem is identified by the Government.  Such notification will cause the response time and downtime measurements (if call is placed during the PPM) to commence.

Response Time

Response time commences at the time the Government POC places a service call to the Contractor maintenance POC and ends at the time the Contractor maintenance provider arrives on site.  The Contractor is required to provide a reliable POC for 24-hour service call notification. The Contractor maintenance POC must provide a telephonic response of acknowledgment of receipt of an emergency call within 1 hour following notification.  Failure of the POC to answer valid attempts of the Government to notify will result in the start of both downtime and response time.  Response time hours are defined below in terms of the five generic DIN-PACS levels for calls placed both during and outside the Principal Period of Maintenance:


Large MTF
Medium MTF
Small MTF, Spoke and Ships in Port

Maintenance Service Hours of Operation

Monday - Friday
0700 – 2300
(16 hrs)
0800 – 1700
(9 hrs)
0800-1700
(9hrs)

Saturday
0800 - 1600 (8hrs)



Sunday
0800 - 1600 (8hrs)



Federal Holidays
0800 - 1600 (8hrs)



Response Times

During PPM
1 hr on site
2 hr on site

1 hr by telephone
4 hr on site

1 hr by telephone

Outside PPM
2 hr on site

1 hr by telephone
2 hr on site

1 hr by telephone
4 hr on site

1 hr by telephone


Once again, it is fully expected that each site will have unique requirements.  For instance, a site whose final system configuration most resembles that of a Medium MTF generic level may have response time requirements which resemble that of a Large MTF as defined above.


Remote Diagnostics and Telemaintenance

The Contractor is required to provide system connectivity, diagnostic software and technical support services which utilize dial-in remote diagnostics for troubleshooting, repairing, and configuring DIN-PACS equipment.  Dial in capabilities are required to reach all central system components in the DIN-PACS (i.e. servers, database, archive controller, archive devices, routers, network management workstations) through a common (single) telecommunications access line.

Telemaintenance methods may also include the use of telephonic contact with government site support staff and users including Video Teleconferencing (VTC) techniques for remotely guided operator/technician.  The Contractor is required to establish a VTC capability to VTC-enabled sites for purposes of telemaintenance.  As expected, the Contractor is responsible for their own VTC hardware for use at their remote technical support facilities, and conversely, the Government is responsible for VTC equipment required at the DIN-PACS facility.

post-warranty maintenance

The Contractor is required to provide a maintenance program for each system installed for up to 8 option years following conclusion of the initial  warranty.  Unless otherwise noted, all terms and conditions of warranty maintenance defined above fully apply to post warranty maintenance programs.

Outyear Maintenance Programs
The DIN-PACS contract contains 4 distinct outyear maintenance programs which run for 8 years following the basic system warranty at one-year intervals.  Contractor support decreases and Government-supplied support increases for each successive program.  As such, prices decrease as one moves from Option A1 through Option C for a given site. These options are as follows:
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Option A1
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Option A2
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Option B
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Option C

Details on outyear maintenance programs can be found in Appendix E to this document. 



Contract Payments
In order to establish an equitable distribution of payments which recognize the Contractor’s accomplishment of critical milestones, but which also maintain the Government’s leverage to ensure satisfactory performance, the following payment schedule was established:


Equipment
Delivery
Clinical Use
Determination (CUD)
Site Preparation Acceptance
Final System Acceptance

Equipment
80%


20%

Equipment Installation

100%



Site Preparation


100%



Additionally, CDRLs are paid upon complete delivery of documentation meeting all requirements of Section J. 

Start-up supplies are paid when items are received at the installation sites.  

Payments for post-warranty maintenance are made on a quarterly basis at the end of each completed quarter.

Contracting and Technical Support
what dscp offers

DSCP’s Biomedical Systems Group provides full contracting, technical, and project management support, cradle to grave [project funding and inception through post-warranty maintenance outyears] for high-technology diagnostic imaging systems and related equipments.  DIN-PACS is no exception.  DSCP provides both expert contracting services as well as technical and project management services. 

In addition to a Contracting Officer and Contracting Specialist, a dedicated Biomedical Engineer is assigned to each DIN-PACS project as the central project engineer.  He or she represents the contracting officer and, most importantly, acts as a liaison between the DIN-PACS Contractor and the customer, while working hand-in-hand with the medical logistics community and other Service-wide and Service-specific agencies.  Put another way, the DSCP project engineer represents a front end to the Contracting Officer and a single point of contact for both the customer and the DIN-PACS Contractor for all project issues.

DSCP’s involvement typically begins subsequent to receiving a funded requisition for a DIN-PACS.  However, DIN-PACS support can be provided much earlier upon request.  For instance, support can be provided towards budgeting and needs analysis for a future fiscal year funding request.  Additionally, planning and analysis for DIN-PACS may ensue several months before funding is finally cleared; DSCP would fully support this scenario as well.

Full project support includes coordinating, managing and leading site surveys, on-site drawing/plan review meetings, conference calls, etc.  Additionally, milestone tracking, status updates, plan/drawing reviews, and both contracting and technical issue resolution are provided.

din-pacs timeline

The following represents a generic, high level timeline of a DIN-PACS deployment.  Note that prior to DIN-PACS Contractor selection, there exist several possible sequences of events.  This sample timeline covers the most typical.  Also note  that the following factors may significantly alter the lead times/milestones noted below:
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Site size and location
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Funding constraints
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Existing conditions/infrastructure at the site/base/region
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Amount of site preparation required
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Quality and accuracy of Contractor plans/drawings
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Status of site LAN upgrade(s)
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Status of planned or in-process modality acquisitions
/upgrades
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Status of planned or in-process site reorganization/renovation by Health Facility Planning Agency (HFPA)
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Changes in key site personnel
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Changes in Service-wide or Service-specific policies
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Number of remote clinics/sites to be connected/integrated
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Success of CUD testing and overall AT
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Contractor lead time for deficiency correction

Keep in mind that these only represent the most likely factors which could impact a DIN-PACS deployment.


The following generic timeline is presented using a Medium MTF generic level site with turnkey level III and represents a high-level view of a DIN-PACS deployment:
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Task Name

Duration

1

Delivery Order Issued

0 days

2

Detailed Site Survey

5 days

3

Installation Plan Submittals and Reviews

127 days

4

Start Work/Site Prep

30 days

5

Equipment Installation

60 days

6

Acceptance Testing Process

45 days

1/1

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Half 1

Half 2


Site Preparation Notes
Prior to the issuance of a delivery order, the Government will issue a written notification of it's intentions to the Contractor.  For all turnkey levels, unless otherwise specified, The Contractor shall perform an on-site survey with Government personnel to determine site specific turnkey installation requirements and coordinate development of the required A & E support and data submittals.  [Examples of when such a visit may not be required include delivery orders for upgrades or individual subsystem additions with Level I turnkey support].  This survey shall be performed within 30 days of receipt of written notification, and the scheduling of the site survey shall be coordinated and approved by the Contracting Officer. 


During this survey, the Contractor shall be responsible for determining all site-specific requirements necessary to ensure the operation of the DIN-PACS system within contract specifications.  It shall be the Contractor's responsibility to determine any information necessary to accomplish the turnkey installation of the defined DIN-PACS configuration.  Site drawings and local site information in the possession of the Government will be available to the Contractor at the site survey.  It shall be the Contractor's responsibility to confirm or determine any additional information necessary to accomplish the turnkey installation of the defined DIN-PACS configuration.  The Contractor’s cost of performing such a survey should be priced under CDRL AF, Installation Plan.

The Government reserves the right to adjust the designated turnkey support level up or down as following review of the Contractor-identified site preparation work items and associated costs.  Additionally, The Government reserves the right to identify at this time one or all of the work items which will instead be undertaken by the Government in lieu of the Contractor.  This determination will be made after careful analysis of the Contractor’s proposed work items and costs.

Appendix A - DIN-PACS Generic Equipment Parameters

DIN-PACS Generic Equipment Sizing

Generic Site Level
Large
Medium
Small
Spoke
Ship

Diagnostic Workstations

4 Monitor (4D)
12
9
3
0
0

2 Monitor (2D)
3
0
0
2
0

Clinical/Review Workstations

2 Monitor (2R)
52
45
15
3
0

1 Monitor (1R)
6
1
0
0
2

PC Image Review Software

PC Clients
100
50
25
0
0

Web Browser
0
0
0
0
0

Quality Control Workstations

2 Monitor (QC R2)
9
6
2
2
n/s

1 Monitor (QC R1)
0
0
0
0
0

RIS

RIS PC Terminal/Client
12
6
2
1
1

RIS Printer
6
3
1
1
1

Laser Printer Interface


4
2
1
1
1

Turnkey Installation Support Level


III
III
II
I
I

Appendix B - DIN-PACS Generic Workload Parameters

Workload [images]

Assume 250 clinical days/year

Average length of stay: 4.5 - 7 days

Generic Level
Large
Medium
Small
Spoke
Ship


Daily
Yearly
Daily
Yearly
Daily
Yearly
Daily
Yearly
Daily
Yearly(1)

Plain Film (all on CR)

Inpatient
400
100,000
270
67,500
80
20,000
n/s
n/s
n/s
15,000

Outpatient
1,200
300,000
800
200,000
240
60,000
n/s
n/s
n/s
n/s

Total 
1,600
400,000
1,070
267,500
320
80,000
n/s
n/s
n/s
15,000













Digital

Head/Body CT
1,700
425,000
840
210,000
n/s
n/s
n/s
n/s
n/s
n/s

MRI
900
225,000
900
225,000
0
0
0
0
n/s
n/s

US
600
150,000
520
130,000
n/s
n/s
n/s
n/s
n/s
10,000

Digital Fluoro
n/s
n/s
n/s
n/s
n/s
n/s
n/s
n/s
n/s
n/s

NM
400
100,000
140
35,000
0
0
0
0
n/s
n/s

Total 
3,600
900,000
2,400
600,000
400
100,000
n/s
n/s
n/s
10,000













Mammography

[50MB per image]
40
10,000
n/s
n/s
n/s
n/s
n/s
n/s
n/s
n/s

TOTAL IMAGES
5,240
1,310,000
3,470
867,500
720
180,000
300
75,000
n/s
25,000


Daily
Yearly
Daily
Yearly
Daily
Yearly
Daily
Yearly
Daily
Yearly


Large
Medium
Small
Spoke
Ship

(1) 10,000 to 15,000 plain film per year, combination of CR and digitizer; US may be by digital or by video framegrabber

Appendix C - Turnkey Assumptions for Existing Conditions

A DIN-PACS installation site for these systems is defined as the area within the facility designated for the turnkey installation of the defined DIN-PACS configuration and all ancillary support equipment as specified herein.  For basic contract pricing for each DIN-PACS generic level , the vendors made the assumptions below.  Those items which are assumed to be “not known”, will be evaluated and priced, where applicable, by the Contractor on a site-specific basis prior to issuance of a delivery order, and should NOT be included in the ‘base’ or ‘generic’ turkey price compilation.
Level I Assumptions
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The existing space is adequate in each installation area, including space in an existing computer/equipment room where required.
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The existing floor loading capacity is adequate in each installation area.
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There is no asbestos in any of the installation areas.
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The existing air conditioning capacity is adequate in each installation area.
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The existing lighting is known to be adequate in each installation area.
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The existing power is known to be adequate in each installation area.
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The hospital network infrastructure is adequate to handle the DIN-PACS bandwidth.
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All cable/fiber drops and panduit are existing.
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Contractor only needs to provide jumpers/connectors from the communications panel in the equipment room/area to the DIN-PACS equipment.
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Contractor only needs to place workstations and effect connections to the existing cable/fiber drops.
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All imaging modalities at the site to be connected to the DIN-PACS are within 100 linear feet of the DIN-PACS connection point.
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CHCS drops exist within 10 linear feet of each DIN-PACS device where integration to the CHCS is required.

[image: image179.png]



Dedicated phone/data lines for DIN-PACS remote diagnostics are NOT known to be readily available.
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The supporting furniture/casework/rack mounts are adequate in each installation area.

Level II Assumptions
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The existing space is adequate in each installation area.
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The existing floor loading capacity is NOT known in each installation area.
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The existing air conditioning capacity is NOT known in each installation area.
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There is no asbestos in any of the installation areas.
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The existing lighting is adequate in each installation area.
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The existing power is NOT known to be adequate in each installation area.
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The hospital network infrastructure is NOT known to be adequate to handle the DIN-PACS bandwidth.
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It is known however that NO cable/fiber drops or panduit exist in the installation areas for any DIN-PACS device.
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The contractor must provide a minimum of two (2) standard UTP Category 5 drops, and two (2) pair of 62.5 multimode fiber with SC connectors, at each device provided with the DIN-PACS.
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All imaging modalities at the site to be connected to the DIN-PACS are within 100 linear feet of the DIN-PACS connection point.

[image: image191.png]



CHCS drops exist within 10 linear feet of each DIN-PACS device where integration to the CHCS is required.
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Dedicated phone/data lines for DIN-PACS remote diagnostics are NOT known to be readily available.
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The supporting furniture/casework is NOT completely adequate some each installation area.

Level III Assumptions
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The existing space is NOT known to be adequate in each installation area.
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It is known however that a dedicated, fully functional DIN-PACS computer/equipment room is required to house the Contractor’s system.  Shall be sized according to Contractor’s equipment needs and as required in Paragraph 12.8.7 for future growth.
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Contractor shall assume that the space provided by the hospital for siting of computer room will be an existing empty room (e.g., office space) of sufficient size to accommodate the Contractor’s equipment plus 20% expansion (as required).  Contractor shall be responsible for providing a fully functional computer room from this space. Assume that VCT, painted walls, acoustic drop ceiling, lighting, fire detection, annunciation, and suppression are existing (except for that required of raised flooring systems).  If raised flooring is not required by the Contractor’s design, the Contractor shall state as such.  Assume HVAC is not sufficient, and a dedicated AC unit is required.
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The existing floor loading capacity is NOT known in each installation area.
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There is no asbestos in any of the installation areas.
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The existing air conditioning capacity is NOT known in each installation area.
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It is known however that an AC condenser unit for the computer/equipment room can be located within 50 linear feet of, and directly on the roof above, this room.
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It is known that the hospital does have adequate capacity in the environmental monitoring system (EMS), and the nearest panel for tie-in is located within 150 linear feet of the room.  Assume monitoring of three (3) parameters.
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The existing fire detection, annunciation and protection systems are adequate to support expansion as required by the new computer/equipment room.
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Connection to existing smoke detectors in an existing zone is available within 10 linear feet.
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No connection to the annunciation panel is required since an existing zone is being used.
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The existing lighting is NOT known to be adequate in each installation area.
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It is known however that power for lighting is available at a distribution panel on the same floor within 100 linear feet of the new computer/equipment room.
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The existing power is NOT known to be adequate in each installation area.
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It is known however that power for computer/equipment room air conditioning is available at a distribution panel on the same floor within 100 linear feet of the new AC unit(s).
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It is known that power for computer/equipment room air conditioning is available at a distribution panel on the same floor within 100 linear feet of the new AC unit(s).
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It is known that power for new outlets is available at a distribution panel on the same floor within 100 linear feet of the new computer/equipment room.
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The hospital network infrastructure is 10Mbps Ethernet and cannot handle the DIN-PACS bandwidth.  The contractor must provide a dedicated sub-net.
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The contractor must provide a minimum of two (2) standard UTP Category 5 drops, and two (2) pair of 62.5 multimode fiber with SC connectors, at each device provided with the DIN-PACS.
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All imaging modalities at the site to be connected to the DIN-PACS are within 100 linear feet of the DIN-PACS connection point.
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CHCS drops exist within 10 linear feet of each DIN-PACS device where integration to the CHCS is required.
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Dedicated phone/data lines for DIN-PACS remote diagnostics are NOT known to be readily available.
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The supporting furniture/casework is NOT completely adequate some each installation area.

Appendix D - Training Topics vs. User Types

Training Area
Radiologist
Radiology Tech
Clinicians/Nurse
Biomedical Maintenance
System Administrator
Staff Physicist
Transcription
Clerical

System Overview
X
X
X
X
X
X
X
X

Component Operations:

Interfaces
X
X

X
X
X



Workstations
X
X
X
X
X
X



RIS Terminals
X
X

X
X
X
X
X

Teleradiology
X
X

X
X
X



Printers
X
X

X
X
X
X
X

System Administration




X




Quality Control
X
X

X
X
X



Alarm Resolution
X
X
X
X
X
X
X
X

Crisis Management
X
X
X
X
X
X
X
X

Failover Operations
X
X

X
X
X
X
X

Recovery
X
X

X
X
X
X
X

Preventive Maintenance
X
X
X
X
X
X



Repairs

X

X
X
X



Shared Maintenance

X

X
X
X



Maintenance Management



X
X
X



Warranty QC



X
X
X



Post-Warranty Maintenance QC



X
X
X



Appendix E – Outyear Maintenance Service Programs

option a1

The scope of services provided and requirements for system reliability for are the same as required during the warranty period and includes all parts, labor, system hardware firmware and software changes, a full time on-site Contractor provided system administrator and periodic user training.  The Contractor will provide software upgrades to installed system functionality at no additional cost to the Government.

option a2

Identical to Option A1 except without a full time on-site Contractor provided system administrator (assumes the Government provides a system administrator)

option B

Under Option B, there is no requirement for a full-time on-site Contractor provided system administrator.  Additionally, the scope of services provided and requirements for system reliability will provide for Government performed shared maintenance with the following provisions: 
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Government performs first call on all service calls;
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Government performs additional services under the guidance of telemaintenance;
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Government performs at least half of the scheduled maintenance services; 
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Government purchases recommended supplies for all scheduled services that it performs;
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Contractor develops a maintenance allocation chart depicting the tasks for the Government and tasks for Contractor service;  
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Contractor provides factory level training for all services that the Government will be performing; 
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Contractor performs all remaining scheduled services and repairs with full provision of parts (including component spares), labor, and travel. 
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Contractor provides on-site support for the central system operation and maintenance only.  The central system includes at a minimum, the archive devices, image server(s), image database computers, RIS, DIN-PACS/CHCS Interface, central network distribution devices and  routers.  
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Contractor provides software upgrades to all components at no additional cost to the Government.  
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Contractor responsibility for system uptime performance is reduced by the change in the calculation of DOWNTIME [base time is the same as in Option A1]:  downtime does not start until after the Government has completed all first call and telemaintenance efforts and the Contractor has arrived on-site.  The Contractor will be required to comply with the 1 hour telephonic response time and will have a maximum time of 12 hours to reach the site from the time that a new or unresolved system malfunction is determined as requiring on-site Contractor intervention.  Facilities which may not be reachable within this time due to geographic location will be addressed on a site specific basis for longer response times and additional cost, if any, above and beyond that of the base 12 hour requirement.

option C

Under Option C, there is no requirement for a full-time on-site Contractor provided system administrator.  Additionally, the scope of services provided and requirements for system reliability will provide for increased Government performed shared maintenance with the following provisions: 
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Government performs all scheduled maintenance services;
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Government performs first call on all service calls; 
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Government performs additional services under the guidance of telemaintenance 

[image: image230.png]



Government performs additional high level maintenance with telemaintenance consultation from the Contractor; 
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Government purchases recommended repair parts and necessary supplies for all scheduled services and repairs that it performs; 
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Contractor develops a maintenance allocation chart which depicts the tasks for the Government and tasks for Contractor service; 
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Contractor performs two comprehensive preventive maintenance and system optimization visits per year at each site; 
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Contractor provides factory level training for all services that the Government will be performing (separately priced per occurrence); 
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Contractor provides unlimited telemaintenance support
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Contractor provides on-site repairs for 100 hours per year (excluding travel time) with options to purchase additional hours at a fixed cost per hour.  Travel costs for 10 round trips are included in the cost of this option. 
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The travel costs for the 2 scheduled visits are included in the cost of this option. 
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Parts and supply costs for Contractor repair services are billed to the Government upon each occurrence. 
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Contractor provides software upgrades for the installed system functionality at no additional cost to the Government. 

System reliability and response time requirements are identical to that of Option B.
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