2019 PV Systems
Symposium

CPE' ELECTRIC POWER
e
RESEARCH INSTITUTE

me,  SCFV

Laboratories

solar test laboratory

Development of Low-Cost, Crack-Tolerant Metallization Using Screen Printing
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DuraMAT Capabilities Industry Goals Accomplishments Outcomes and Impact
1. Data Management & Analytics, DuraMAT Data Hub * Produce screen-printable silver paste with crack-tolerance to « Demonstrated crack-bridging for commercial space solar cells. * Demonstrate increased module reliability against stress-
2. Predictive Simulation substrate fractures. _ * Translate the technology to silver paste used on terrestrial PV. induced cell fractures.
3. Advanced Characterization & Forensics * Incorporate low-cost, multi-walled carbon nanotubes for . Target terrestrial Si PV market > $258 for economic impact * Make specialized silver paste products available for
4. Module Testing electromechanical reinforcement. 8 . . T pact. integration on commercial Si PV modules.
5. Field Deployment » Develop capability to electrically bridge cracks formingin Py~ * Reduce module degradation for increased lifetime. * Target future partnerships with silver paste and module
6. Techno-Economic Analysis cells for increased lifetime. * Accomplished mini-module stress testing w/thermal cycling. manufacturing companies.
* Reduce LCOE by lowering cell degradation rate. * Provide new materials and integration solutions for Si PV.
Capability Development Cost Drivers
| Corvonyton R - A Pathway To 3 Cents per kWh
| === | i Squeegee - 100 MW

ooy One-Axis Tracking Systems With 1,860 kWh ,.,/kW ., First-Year Performance.
Includes 5 Year MACRS. Horizontal Lines Indicate Low, Median, and High U.S. Solar Resources.
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Step 2: Processing
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Processing Recipes

Step 1: Materials Engineering Step 3: Materials Characterization

- MMC Paste Formulation - RACK & DMA aggett, Ca to |
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2017 Lower Lower Balance Lower System Improve System Lower O&M: Lower Cost SunShot
. —— - Benchmark Module of System Degradation Performance $14 to of Capital: 2030
Step 4: Integratlon Toot Saml DC Power Supply ———u : Price: Hardware and Rate: Period: $7/KW-yr 7.0% to Utility
/— DC Power Supply . . . estsampe $0.40 to Soft Costs: 0.75% to 30 to b.0% Goal
- Cell and Mini-Module Testing $025/W 080t $060/W  0.20%/vear 50 years
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4-cell —
mini-module | v > Module Performance

& Degradation

Project Timeline

DuraMat Il Begins Demonstrate .M.M.C_ Project Ends
. . . * Poster/Talk NREL PVRW 2019 peer:?:?;gicceegz ;;Telll?r:e * Deliver degradation
Materials Characterization model
* Compare mini-
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¢ Gap bridging capability up to 50 um with proper CNT loading
+*»* Self-healing properties after multiple strained-to-failure and closed-gap cycles
** Increased ductility with CNT incorporation (16% increase in modulus of toughness)
¢ Little impact on cell performance upon MetZilla Paste™ integration on commercial PERC cells Summary
Mini-Module Characterization Durability by deliberate design;
Perfecting a process that is engineered to last
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thermal cycles cells over time; the composites also self-heal to
regain electrical continuity. This MMC technology
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