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Picture Archiving and Communication System (PACS) for NCDEG

Introduction:

The National Center for Diabetes, Endocrinology and Genetics (NCDEG) is an
independent non-profit organization. NCDEG was established in 1996 as one of the
centers affiliated by the Higher Council for Science and Technology. The main goal of
NCDEG is providing quality health care, education and training in the fields of
diabetes, endocrinology and genetics.

NCDEG is looking to enhance its healthcare services by introducing a PACS solution
for NCDEG Radiology Department.

Project Description:

Project Name:
Picture Archiving and Communication System (PACS).

Project Goal:

Installation of a PACS solution capable of meeting the requirements of healthcare
providers in NCDEG and connecting all DICOM and Non-DICOM devices to this
solution.

Page 1 of 22

O AVVAEY Hlae VFAT0 sy OFOTIVr 1 juSLa OFEVAY . saile - Loty ASledl gyt — 03, - lae

E-mail: info@ncd.org.jo - E-mail: ajlouni@ju.edu.jo
FR-ADM-010



0 *

N
PEIPYN (PR OS [RWES [POPRCIMT DIt SN [RTRY

NATIONAL CENTER FOR DIABETES ENDOCRINOLOGY & GENETICS

Ref. ‘QJ)."
Date s gLl

Project Main Components:

1. Servers (Quantity = 2):

Compliance Reference

# Minimum Technical Specification (Yes, No). | Page Number

Processor:
1 | Dual Intel Xeon Gold 6542Y Processor
(2.9 GHz, 60 MB L3 Cache, 24 Cores)

) RAM:
768 GB DDR5 (12 * 64 GB)
3 Storage:

4X 800 GB (Mixed Use NVMe)

Storage Controller Cache:

4 4GB
5 Storage Controller Supported RAID:
RAID 1
Network:
e 3 X Dual 10GbE SFP+ Ports (All 10Gb SFP+
6 transceivers must be Included).
® 2Xsingle port 32Gb Fiber Channel Host Bus Adaptor
(HBA), All 32GB SFP+ transceivers must be Included.
e All transceivers supplied by the vendor.
- Power: ,
Dual hot swappable redundant power supplies
8 | DVD Drive
9 Front Ports:
1 X USB
Rear Ports:

10 e 2XUSB
e 1XVideo (Any Type)
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Form Factor:
11 2RU

Management software should be included with the license.
12 (Web management, remote support, power management,

| virtual media, host NIC, Host storage, heath monitoring,

performance monitoring, firmware management, etc.)
13 | Rack mountable in standard cabinets
14 | Rear cable management kit

Warranty:
15 | 5 Years Manufacturer Warranty (24/7 vendor services

including labor and parts)

2. SAN Storage (Quantity = 1)
# Minimum Technical Specification C?\Z :’h;::():e P:gec:(la\lrj::er
1 | Mid or Enterprise-Level block storage
2 | Must support NVMe drives
3 | Nosingle point of failure for all components
" | Number of Storage Controllers:

a 2 Active-Active controllers

Number of Cores per Controller:

8 Cores per controller
5 Total Storage Controllers Cache:

512GB Per Array (256GB Per Controller)
6 Supported Raid:

RAID 6

Required Storage Raw Capacity:
. e 60TB using NVMe drives

e Disk size should be selected to guarantee maximum
usable capacity
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Available (free) Slots for Storage Expansion:
8 e Not less than 4 slots
e Ability to scale out when needed

Connectivity:
e 4x32Gb FCPorts

9 e 4 x 10GbE SFP+ Ports

e All required transceivers and cables must be
included, Supplied by the vendor.

Features and Licensing (Should be included for the full
capacity of the storage):
e Snapshots
10 e Thin provisioning
e Replication (Sync/Async)
e Non-disruptive LUN migration
e Deduplication and Compression

Full Management software for local and remote
11 | administration must be included and on premise.
(Management Server should be provided if required)

Power:

12
Redundant power supplies

Form Factor:

13
Rack mountable in standard cabinets

Warranty:
14 | 5 Years Manufacturer Warranty (24/7 vendor services
including labor and parts)
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3. Workstations (Quantity = 7)
# Minimum Technical Specification C?\Z sp’h:r;;e P:gf‘:j::ﬂ
Processor:
1 |Intel® Xeon® W3-2435 (8 cores, 3.1 GHz base frequency,
22.5 MB L3 cache)
5 RAM:
32 GB (2 x 32 GB) DDR5 ECC
3 Storage:
2X 1TB NVMe
Network:
4 e 1X1GbE
5 | DVD Drive
6 Front Ports:
1 X USB
Graphics:
7 e 8 GB GDDR6 dedicated
e Quad Ports
9 Monitor:
e 23.8” Full HD (1920 x1080)
Microphone:
10 | Medical Dictation Microphone with dictation software
license
UPS:
e 1500VA
1 e Online
e Power Factor: 1:1
12 Form Factor:
Professional Workstation (Tower/Desktop)
13 Warranty:
5 Years Manufacturer Warranty (Including Parts and Labor)
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All components must be supplied by a well-known,

14
reputable vendor

Software Compatibility:

15
Compatible with provided PACS software

Operating System Compatibility:

16
Compatible with Windows 11

Monitor-GPU Compatibility:
17 | Monitors must be fully compatible with the workstation
GPU ‘

Monitor-PACS Compatibility:
18 | Monitors must be fully compatible with the offered
software

Important Note:

NCDEG will provide redundant FC and network switches, network cabinet and PDUs.
Microsoft windows server licenses are available for deployment. If the PACS vendor

recommends other OS/virtualization platform, license/Support BOQ should be
included in the offer.
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" 4. Digital Mammography Diagnostic Screen (Quantity = 4 or 2 Dual Screens):

Compliance Reference

# Minimum Technical Specification (Yes, No) | Page Number

e Medical Display.
e 20.8” 5 MP Color Monitor (2048 x 2560)
e Contrast Ratio: 1400:1
e Brightness :1000 cd/m?
e Auto calibration with built-in sensor, self-calibrates to
1 the DICOM Part 14 Standard.
e Preset color/greyscale modes.
e Certification:
o Certification CE0123
o FDA 510(K) Clearance for Breast

Tomosynthesis, Mammography, and
General Radiography.

Warranty:
2 .
5 Years Manufacturer Warranty (Including Parts and Labor)
3 All components must be supplied by a well-known, reputable
vendor _
4 Monitor-GPU Compatibility:
Monitors must be fully compatible with the workstation GPU
5 Monitor-PACS Compatibility:

Monitors must be fully compatible with the offered software
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5. General Diagnostic Screen (Quantity = 10 or 5 Dual Screens):

Compliance Reference

# Minimum Technical Specification Voo No): | Pabe Number

e Medical Display.
e 20.8” 3 MP Color Monitor (2048 x 1536)
e Contrast Ratio: 1400:1
e Brightness :1000 cd/m?
e Auto calibration with built-in sensor, self-calibrates to
1 the DICOM Part 14 Standard.
e Preset color/greyscale modes.
e Certification:
o Certification CE0123
o FDA 510(k) 510(k) Clearance for General

Radiography.
2 Warranty:
5 Years Manufacturer Warranty (Including Parts and Labor)
3 All components must be supplied by a well-known, reputable
vendor
4 Monitor-GPU Compatibility:
Monitors must be fully compatible with the workstation GPU
5 Monitor-PACS Compatibility:

Monitors must be fully compatible with the offered software
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6. (Optional): Digital Mammography Diagnostic Screen (Quantity = 2):

Compliance Reference

# Minimum Technical Specification (Ye: No}. | Pase Number

e Medical Display.
e 30” 12 MP Color Monitor (4200x 2800)
e Contrast Ratio: 1500:1
e Auto calibration with built-in sensor
e Brightness: 1100 cd/m
e Auto calibration with built-in sensor, self-
1 calibrates to the DICOM Part 14 Standard.
e Preset color/greyscale modes.
e Certification:
o Certification CE0123
o FDA 510(K) Clearance for Breast

Tomosynthesis, Mammography, and
General Radiography.

Warranty:

2 | 5 Years Manufacturer Warranty (Including Parts and
Labor)

All components must be supplied by a well-known,
reputable vendor

Monitor-GPU Compatibility:

4 | Monitors must be fully compatible with the workstation
GPU

Monitor-PACS Compatibility:

5 | Monitors must be fully compatible with the offered
software
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7. (Optional): General Diagnostic Screen (Quantity = 5):

# Minimum Technical Specification c?;; :h::;;:e P:ge:(:s:\c:er
e Medical Display.
e 30" 6 MP Color Monitor (3280 x 2048)
e Contrast Ratio: 1500:1
e Auto calibration with built-in sensor
e Brightness: 1000cd/m
1 e Auto calibration with built-in sensor, self-calibrates to the
DICOM Part 14 Standard.
e Preset color/greyscale modes.
e Certification:
o Certification CE0123
o FDA 510(k) 510(k) Clearance for General
Radiography.
) Warranty:
5 Years Manufacturer Warranty (Including Parts and Labor)
3 All components must be supplied by a well-known, reputable
vendor
a Monitor-GPU Compatibility:
Monitors must be fully compatible with the workstation GPU
5 Monitor-PACS Compatibility:
Monitors must be fully compatible with the offered software
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8. PACS Software:

Reference Page

C li Number

# Minimum Technical Requirement Spaanes A
(Yes, No) (Must be
Marked)

1 | The proposed PACS solution must be fully web based

The proposed PACS solution must provide a zero-
2 | foot print viewing application without any specific
requirements in the used clients devices

The proposed PACS shouldn't restrict the number of
connected modalities

The proposed PACS must support DICOM JPEG 2000
Lossless, JPEG Lossless and Lossy compressions

Must support storage of media objects in their
5 | native format without any conversion, wrapping or
encapsulation

Should store and save images on standard DICOM

6 format (.DCM)

- Must support Active - Passive architecture for
redundancy

8 Ability to view Cine-loop/Multiframe Images: such as
Ultrasound

9 Ability to view Cine-loop/Multiframe Images could
be divided to single static imagine

10 Window Width / level (WW/WL) preset function

based on modality

11 | Must support zoom functions and real size display

12 | Must support Spine labeling
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13

Must have the ability to compare different studies
(Over time and over modality)

14 | Must support “Digital Breast Tomosynthesis”
15 | Must support SUV measurement tool
16 | Must support PET/CT fusion

17

Should have the ability to send key images to either
“Film” or “Report”

18

Should enable the user to merge studies of a patient
to another patient according to the user rights

19

Must allow authorized users to assign studies to
different users\groups whenever needed

20

Must have the ability to display all the selected
patient prior studies using a user-friendly interface

21

Must support Patient history timeline for prior
relevant studies

22

Must have a Dashboard to display performance
parameters such as number of studies per day,
number of reports per day, total study count per
modality, ... etc.

23

All system logs should be available through web-
based tool

24

MIP (Maximum Intensity Projection)

25

User license for MIP - (Maximum Intensity
Projection)

26

User license for MPR - Spine licenses (Multi-Planar
Reconstruction)

27

User license for MPR - Oblique licenses

28

User license for MPR - Bi Oblique licenses

29

User license for MPR - Curved licenses

30

User license for MPR - Cross Curved licenses

31

The Reporting tool should be part of the PACS
solution
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The reporting tool should be fully integrated with

32 Microsoft Word

The solution should offer an easy way to import, edit
33 | andinsert report templates to use it later in quick
reporting

The reporting tool should have the ability to
automatically populate report header that includes
needed patient demographics such as patient name
date of birth, ... etc.

34

’

The offered reporting tool should allow authorized

35 . .
users to print the final report

The system must differentiate signed from unsigned

36 o : .
reports. Privileged users can verify and sign reports.

The system must support partial validations
37 | (example: in case the medical report needs to be
validated by two users, assistant and supervisor)

Depending on their privileges, users should be able
38 | to manually define whether the report should be
partially validated or fully validated

The user can view other necessary

39
images/documents while writing the report.

40 | Scanned documents must be fully displayed

The proposed PACS must have the capability of
reporting through a multiplatform, reporting
through different OS (windows, mac, Linux, iOS and
android)

41

A copy of the report can be sent on demand by

42
email, SMS, or printed

The proposed solution must support distribution of

43
preliminary and final reports via HL7

The proposed Reporting tool must support SMS

44 . . .
generation to be sent to the patients and Referring
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Physicians
upon report verification in automatic and manual
modes.

The proposed solution must include a web-based

45 .
patient portal

The proposed solution should allow authorized user

46 . . .
to provide a secure login to the patient

The solution must enable access to view image
47 | reports within the portal solution for the referring
physician

48 | The solution must provide a CD/DVD export solution

Image compression should be based on industry

49
accepted defaults (lossless or lossy)

The proposed system must have the ability to

50
integrate with external Al engines if required

The vendor must be classified within the 10 KLAS
51 | Organization for PACS systems in the past three
years

The solution must be HIPAA compliant (relevant
52 | documentation must be provided) (Or equivalent
international compliance)

The solution must be HL7 compliant (relevant

5
$ documentation must be provided)

The solution must be DICOM conformant (relevant

4
3 documentation must be provided)

The used format for storage in the proposed PACS

25 system should be DICOM Standard

The PACS must provide modality work lists to
modality systems, allowing those modalities which
56 | support

work lists to acquire patient demographic data
without technologist input
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57

Warranty:

5 Years Manufacturer Warranty (24/7 vendor
services including software updates and upgrades
and security patches)

58

Support:

The company must provide 24/7 technical support
throughout the 5-year warranty period.

9. Integration with HIS:
NCDEG HIS software is an Oracle based system, named CareWare, and is
provided and supported by Adaptive TechSoft Company (ATS), it is required
from the vendor to perform a full bidirectional integration according to the
workflow of NCDEG.

I.  Objective:
Enable seamless access to patient imaging studies and reports from within the
HIS interface, allowing authorized users to view images without logging in
separately to the PACS system.

Il. Required Standards:
a. Bidirectional integration.
b. HL7 for patient and order information exchange.
c. DICOM (Digital Imaging and Communications in Medicine) — for
image handling.

d. IHE Profiles:
i.  IHE RIS-PACS Integration Profile (SWF - Scheduled
Workflow).
ii.  IHE XDS-l.b or WADO-RS/WADO-URI — for image access and
display.
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lll.  Technical Integration Requirements:
a. HL7 Interface (HIS to PACS):
i.  HL7 v2.x support for the following messages:

1. ADT (Admit, Discharge, Transfer): Share patient
demographics.

2. ORM (Order Message): Imaging orders from HIS to
RIS/PACS.

3. ORU (Observation Result): To return reports from
RIS/PACS to HIS.

4. Cancel order messages from HIS.

5. Include all events, statuses, and status changes
necessary for proper synchronization to support
system-wide work lists.

b. Image Access within HIS (PACS to HIS):
i.  Web-based image viewer must be:

1. Zero Footprint (HTMLS5, no plugins or installations
required).

2. Accessible through a secure URL embedded within the
HIS.

3. Capable of viewing DICOM studies, including
multiframe and cine-loops (example: ultrasound).

ii.  Access Method Options:

1. Embed viewer in HIS via URL-based launch using MRN,
Accession Number, Study ID, ...).

2. Support single sign-on (SSO) or Token-based
Authentication for secure access without requiring re-
login.
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IV. Workflow Integration:
Step Action
1 HIS sends patient registration info to PACS (Via HL7 ADT)
HIS sends imaging order (ORM) to PACS/RIS
3 Images acquired and stored in PACS with corresponding order ID
4 HIS displays image viewer link in patient chart
5 Clicking the link opens study in PACS viewer using patient or study ID

V. Security Requirements:
a. 1SO 27001 compliance.
b. Use of HTTPS for all data transmission.
c. Role-based access control (RBAC) to limit image access.
d. Audit logs for user access to images from HIS.

VI. Additional Considerations:

a. Graphical user interface of the solution must support English
language, Arabic language support is a plus.

b. PACS should allow launching viewer with customizable URL
parameters.

c. Support for mobile device access from HIS if applicable.

d. The solution must support future expansion in number of users, size
of data, and multi-site connection (branches).
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10.Training:
o End user training for all Radiology staff (radiologists, technicians,
others) must be provided in the center on all components of the
provided solution.
o End user training for clinical staff (Doctors from different specialties
and other clinical staff).
o Certified training for two IT staff on the PACS system administration.
11.Modalities that must be connected to the Solution:
The following list of devices (DICOM and Non-DICOM) must be connected to
the provided solution:
# Function Device Model # Number of Annual
Procedures
D Di
1 General X-Ray Philips ura Diagnost 2700
F30
2 CT scan Siemens Symb'i S'ntevo 2100
Amulet
3 Mammography Fuji Film Innovality FDR 3300
MS-3500
4 Ultrasound GE Logia 58 XD 7600
Clear
5 Ultrasound GE Logiq P9 1200
6 Dexa GE Lunar iDXA 7900
7 Gamma Camera Scan Siemens Symbli6lntevo 1500
8 EEG AEI NeuroWerk EEG 120
Medizin -
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Sigma NeuroWerk

? EMG Medizin EMG4 1800
10 OCT Optovue Avanti Scanner 5700
11 Corneal Topography Oculus Pentacam HR 150

. : Meditec AG IOL

12 Biometry Carl Zeis Master 700 250
13 Dry Eye Oculus Keratograph 5M 12
14 | Fundus Fluorescein Angiography | Heidelberg 250
15 Visual Field Optopol PTS2000 450
16 Stress Test GE T2100 300
17 Stress Test GE T2100-ST2 300
18 ECG Schiller AT-102 G2 6200

. . MT-101 Medilog

1 H

9 eart Monitor (Holter) Schiller AR (5 Devices) 300
20 Blood Pressure Monitor Microlife Watch[.3P03 (8 120

Devices)
21 Cardiac Ultrasound Philips Affiniti 50C 5700
Falcon HST
Portable Pol h
22 orta ? © ysgmnograp y Compumedics System (8 400
Diagnostic Test .
Devices)

23 Ultrasound GE Logiq P7 400
24 Ultrasound Philips Affiniti 50 W 800
25 Ultrasound GE Voluson P8 6000
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NATIONAL CENTER FOR DIABETES ENDOCRINOLOGY & GENETICS

12.Special Conditions and Terms:
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NATIONAL CENTER FOR DIABETES ENDOCRINOLOGY & GENETICS

Ref. s ‘QJ).”
Date peyladl

7. Project plan, design and delivery times should be included in the offer.

8. The offered servers and storage system should be provided by the
same vendor. PACs Vendor should approve the hardware design for
best performance, best practices and high availability. Any additional
hardware required to run the system should be mentioned clearly and
provided accordingly.

9. Products integrations, configuration, testing, and optimization
according to NCDEG needs are included as a part of this tender.

10. Compatibility between the products provided (hardware and software)
is the responsibility of the company. NCDEG is not responsible for any
incompatibilities between products offered to achieve the project
scope.

11. Compliance sheet is mandatory (Compliance status, reference page).

12.Every technical point in the compliance sheet should be clear and
marked in the technical sheet provided by product vendor.

13.Model numbers, quantities, license details, license level (if applicable)
should be clear in the offer.

14.Hidden licenses are not acceptable, the solution must meet all the
requirements.

15.Any required hardware, pre-terminated cables, electrical adapters, civil
works and labor to complete this solution must be included as part of
this tender.

16.Any required consultations to achieve the project scope is included as a
part of this tender. NCDEG will not accept any hidden costs.

17. All technical specification points are mandatory unless stated otherwise
as preferable.

18.For servers, all power cables should be compatible with C13 outlets and
supplied by the product vendor.

19. All cables should be labeled and documentation should be provided at
the end of the project.

20.At any point in time during the technical study, NCDEG has the right to
request a site visit where a similar project has been implemented by
the company.
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21.Final checking and testing for the solution should be conducted by
vendor staff to insure high performance and optimized configuration.

22.Project should be executed by certified personnel.

23. All components must be new, and no announcement for end of sale or
end of life of the offered components.

24.NCDEG will check the warranty and support periods using vendor
website before final commissioning.

25.NCDEG will request a presentation for the proposed solution.

26.Any offer that does not meet the conditions specified in this document
will be neglected. '

L3Sl Oolellast| &z s
dasell dases jguuidg g
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