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1. Research Objectives

« Innovation: This project proposes design and proof-of-concept
validation via scalable prototyping of a MW-scale high-voltage
multiphase (3-, 5-, 7-, and 9-phase) dual-rotor generator (DRG)
(rated at 3 MW, 955 Nm, 30,000 RPM) and a passive rectifier
interfaced to a high-voltage DC (HVDC) bus (rated at 3 kV) for a
power management and distribution (PMAD) in a nuclear electric
propulsion (NEP) system suitable for large spacecrafts, Fig. 1(a)-(b).

« Advancing state-of-the-art (SOA): Compared to SOA low-voltage
PMADs, Fig. 1(c), this project introduces a high-voltage power
electronics-less PMAD pushing the limits for: (i) HVDC bus (rated
at 3 kV) (ii) Reliability, specific power and specific mass.
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2. Approach

DRG design: (i) The Pl will
develop an optimized DRG
accommodating different winding
phases, and defining a split ratio
between the PM and WF rotors
based off an NEP for Mars
opposition-class mission.
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3. Potential Impact

Benefits to future space science and
exploration: One of the major obstacles in
high-power PMADs in MW-scale NEP
systems is the availability and reliability

State-of-the-art:
Low-voltage 3-phase PM generator and
power electronics converters in PMADs
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(i) We will consider the design aspects for, and the design of, a DRG
integrated with passive rectifier for operations at a high torque (955
Nm) and high speed (30,000 RPM) interfaced to HVDC bus (3 kV).
Note, DRG’s both rotors are mounted on the same shaft, rotate at the
same speed, and share the same stator.

Scalable prototyping: We will build and test (i) a 10 kW DRG with the
same PM-to-WF split ratio, magnetic performance, voltage, and speed
as 3 MW design to ensure scalability, and (ii) a form-wound DRG
high-voltage rectangular coil including insulation at 10 kV.

In the proposed PMAD active power electronics are replaced by a
passive rectifier that uses diodes that are commercially available at
high voltages. This improves PMAD reliability, power-density,
specific mass, and facilitates higher voltage implementations. Thus,
paving the way for muti-MW NEPs, and their commercialization for
large spacecrafts such as for Mars missions.

Facilitating high-voltage DC bus: The legacy DC bus in spacecrafts is
limited to 200 V. This project pushes this to 3 kV. This will have a
meaningful impact in field as this has not been previously investigated.



https://www.epowerhubs.com/

	Slide 1



Accessibility Report



		Filename: 

		ECF 2024 Quadchart Omid.pdf






		Report created by: 

		Loura Hall


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 1


		Passed: 29


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top


