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PowerTrack™ EMS & PPC
for Hybrid Projects
Unified energy management that ensures international grid
compliance, maximizes revenue, and maintains system stability



Deliver Proven Hybrid Solar + Storage Performance

PowerTrack™ EMS delivers comprehensive control for energy storage and hybrid solar+storage configurations,
seamlessly coordinating operations between assets to accelerate deployment, enable market participation, and
optimize dispatch.

Stem

3rd Party

Data

Controls

EMS: Energy Management System
UI: User Interface
PPC: Power Plant Controller
PCS: Power Conversion System
BESS: Battery Energy Storage System
PV: Photovoltaic

The solution integrates EMS and PPC to control solar and energy storage as a unified asset instead of forcing
independent system communication through middleware. This approach eliminates costly coordination gaps and
facilitates efficient long-term operations.

Unified Control Architecture Unlocks Competitive Advantages

Traditional architectures use separate control systems, creating coordination complexity and latency issues that limit
performance and revenue potential. PowerTrack EMS delivers a unified approach, effectively future-proofing clean
energy investments.

Optimized Grid
Service Delivery

Integrated EMS and
PPC eliminates latency
between control layers,
enabling simultaneous

coordination and
leveraging multiple

control modes

Streamlined Revenue
Stacking

Unified control logic
enables participation in
wholesale markets and

ancillary services
(FCR, aFRR/mFRR,

frequency response,
voltage support)
across regions

Flexible Hardware
Integration

Hardware-agnostic
architecture integrates

with preferred
international inverter
and battery vendors,

streamlining deployment

Built-In
Resilience

Hot-standby EMS/PPC
redundancy with
automatic failover

protects revenue by
eliminating single
points of failure
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Adaptable Hybridization Pathways De-Risk Deployment

PowerTrack EMS supports multiple configuration routes, offering flexible hybridization options designed to preserve
project value.

Design-In for Greenfield Projects: Coordinated Performance, No Integration Gaps

For new hybrid projects, the solution’s integrated architecture delivers
continuous coordination from day one

Existing PowerTrack and Skytron PV Solution: Reduced Deployment Risk

Sites already using PowerTrack and Skytron PV hardware and controls benefit
from streamlined battery integration; familiarity with existing infrastructure 
de-risks and speeds up deployment and minimizes disruption

Retrofit with Third-Party PPC: Battery Integration Without System Overhaul

PowerTrack EMS seamlessly interfaces with existing controls to add BESS and
hybrid management capabilities

Full System Replacement: Eliminate Complexity, Improve Performance

Replacing legacy third-party control architecture with PowerTrack EMS & PPC
eliminates coordination complexity between separate control systems

Advanced Hybrid Functionalities Maximize Energy Yield

Hybrid operations can reach full potential through the solution’s sophisticated control capabilities, which include:

Ramp Rate Control

Employs BESS to smooth PV
output fluctuations caused by
changing cloud cover
or irradiance

Curtailment Recapture

Captures excess solar energy
in the battery when generation
exceeds grid export limits

Power Firming

Maintains guaranteed power
delivery to the grid, using
battery storage to compensate
for solar intermittency

Immediate Grid Code Compliance Ensures Full Market Participation

PowerTrack EMS integrates with all optimizers from day one, immediately unlocking access to wholesale energy
markets, ancillary services (FCR, aFRR/mFRR), and capacity markets. VDE-certified PPC compliant with NC RfG 
(EU 2016/631) — including Poland’s national grid code — and proven integration architecture ensure compliance with
international grid code requirements and enable concurrent, multi-mode operation without performance degradation.

Cybersecurity is built into every deployment: the platform meets NIS2 requirements for critical infrastructure and is
SOC2 Type II audited against NIST 800-53 controls.
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Industry Leader

200,000+
Sites

55
Countries

37.5+
GW of monitored power

17+
Years

About Stem, Inc.

Stem (NYSE: STEM) is the operating system for clean energy:
where assets connect, sites are optimized, and value is captured.

Stem is a global leader in energy intelligence and the operating system for clean energy: where assets
connect, sites are optimized, and value is captured. Powered by decades of operational experience and 
purpose-built AI, our PowerTrack™ platform is the layer that sits between raw data and confident action,
making every decision-maker smarter, every asset more productive, and every transition more certain.

From asset monitoring to portfolio optimization and control, PowerTrack delivers everything energy
professionals need in one place. With projects managed across 55 countries, we have spent nearly 20 years
empowering asset owners, operators, and developers to take command of what comes next, with the
certainty to act, the trust to commit, and the intelligence to lead.

Stem GmbH

Sonnenallee 221,12059 Berlin, Germany
866.303.5668 | sales@stem.com

Stem, Inc.

1400 Post Oak Blvd, STE 560, Houston, TX 77056
866.303.5668 | sales@stem.com

To learn more about PowerTrack EMS & PPC for hybrid projects,
visit stem.com/contact-us or contact sales@stem.com.

The Operating System for Clean Energy. © 2026 Stem, Inc.
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Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4_Source/README.md

# PowerTrack™ EMS & PPC for Hybrid Projects Flier: Editable Source

This folder contains the source for the **PowerTrack™ EMS & PPC for Hybrid Projects Flier**, a 4-page, **A4 (210 × 297 mm)** product flier in Stem brand style. It redesigns the original A4 flier `060125_Stem_PowerTrack EMS  PPC for Hybrid Projects Flier_A4_v2.pdf`. Margins are 16 mm on all sides (content width 178.1 mm).

The PDF is built from HTML and CSS with **WeasyPrint 70.0**. Never edit the PDF directly.

## What's in this folder

| Path | What it is |
|---|---|
| `Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4.html` | **The single source of truth.** It holds all text, layout, and styling. The CSS is in a commented `<style>` block at the top, and the copy is in `<body>`, with one `<section class="page">` per page. |
| `fonts/` | Inter, the Stem brand typeface, in the four weights used: Regular 400, SemiBold 600, Bold 700, and ExtraBold 800 (static TTFs from *Stem Brand Guidelines v5*). They load locally and are embedded in the PDF. |
| `img/` | Every image the document uses, and nothing else. See the image list below. |
| `build.py` | Renders the HTML to PDF. `--package` produces all three deliverables. |
| `README.md` | This file. |

### Images (`img/`)

| File | Used on |
|---|---|
| `stem-logo-white.svg` | Page 1 (top left) and page 4 brand footer |
| `stem-logo-violet.svg` | Page 2 and 3 footers |
| `cover-background.jpg` | Page 1 cover photo (solar + storage site from the original flier), gradient-mapped to the Stem palette (Aubergine → Deep Indigo → Bright Violet → Light Lilac, softened 30% with the neutral ramp, +18% contrast). The recolour is baked in. |
| `dot-wave.png` | Page 1 dotted signal-wave graphic (Light Lilac → Electric Lime) |
| `architecture-diagram.png` | Page 2 system architecture diagram (supplied `pv-bess-architecture.png`, transparent). Stem items recoloured to Current Blue, 3rd-party items to Electric Lime, grey art untouched. The baked-in legend was removed; the legend is live text in the HTML. |
| `icon-grid-service.svg`, `icon-revenue-stacking.svg`, `icon-hardware-integration.svg`, `icon-resilience.svg` | Page 2 advantage cards (transmission tower, coins, energy hub, shield check) |
| `icon-greenfield.svg`, `icon-existing-powertrack.svg`, `icon-retrofit.svg`, `icon-full-replacement.svg` | Page 3 pathway boxes (solar panel, monitor chart, battery, refresh bolt) |
| `about-background.jpg` | Page 4 About band signal-wave background (from the last page of the PowerTrack EMS Overview) |

All icons are vectors from the Stem Brand Asset Library (section 05 Iconography), filled Bright Violet.

## How to rebuild

```bash
pip install weasyprint==70.0
python build.py              # -> ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4.pdf
python build.py --package    # -> ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4.pdf
                             #    ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4_with_source.pdf  (this folder zipped and attached)
                             #    ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4_Source.zip
```

By default the deliverables are written to the folder that contains this one. Use `--out-dir <folder>` to send them somewhere else. The build checks three things:

- every referenced font and image exists
- every file in `fonts/` and `img/` is actually used (if not, it warns)
- the page count is still 4

To open the embedded source in `…_with_source.pdf`, use the attachments panel in Acrobat or Preview, or run `pdfdetach -saveall` on the file.

## Rules for editing (people and AI assistants)

1. **Edit the HTML, then rebuild** with `python build.py --package`. Don't edit the PDF, and don't re-create the layout from scratch.
2. **Change only what was asked.** Leave all other copy, line breaks, spacing, and positions as they are.
3. **Keep the fonts, colors, and layout.** Use only the color tokens and type styles listed below. Never add a new color, font, or font weight. Reference colors as `var(--token)`; translucent overlays use `rgba()` of those same token colors.
4. **Keep the page count at 4.** Pages are fixed-height boxes (`.page`, `overflow:hidden`), so longer copy does not flow onto the next page; it gets clipped or collides with the footer. Keep a clear gap above the footer rule on every page. Page 2 (diagram + four cards) is the tightest; if text grows there, reduce `.diag img.art` width (currently 103 mm) first. After any copy change, render the PDF and look at it.
5. **Check line breaks after every text edit:**
   - **Orphans:** no single word alone on the last line of a heading or paragraph. The last two words are joined with `&nbsp;` (e.g. `optimize&nbsp;dispatch.`).
   - **Hyphen breaks:** hyphenated terms are wrapped in `<span class="nw">` so they never split (e.g. *long-term*, *future-proofing*, *de-risks*, *third-party*, *aFRR/mFRR*, *NIST 800-53*, *purpose-built*, *decision-maker*).
   - **Hand-set `<br>`:** cover title, the four page 2 card titles (two lines each so the body text starts at the same height), the page 4 About headline (break after the colon), and the page 4 call to action.
6. **Shared styles – change once, applies everywhere:**
   - All section headings (`h2.sec`, pages 2–4) are Inter Bold 700 15 pt + 14 × 1 mm rule, same spacing. "Industry Leader" and "About Stem, Inc." use the same class (white on dark).
   - All running text (intro paragraphs, card, pathway and feature descriptions) shares one body-copy rule: Inter 400 9 pt / 13 pt, Neutral 700.
7. **Copy rules from the brand guidelines:**
   - Write "Stem", never "STEM", in body copy.
   - Use "PowerTrack™" with the ™ on first use, then "PowerTrack".
   - Don't position Stem as "an AI company". Describe its AI as "purpose-built" or "earned".
   - Electric Lime is for accents only (rules, legend outline, call-to-action bar). Never use it for backgrounds or body text.
8. **Images:** if you replace an image, keep the same file name, or update the `src`/`url()` and remove the old file so `img/` only holds files that are used. Never redraw, retype, or recolor the Stem logo.
9. **CSS:** later rules override earlier ones; search for the *last* rule matching an element before changing it.
10. **Don't change the WeasyPrint version.** All sizes and positions are tuned for 70.0.

## Brand color tokens

Defined in `:root` in the HTML. Source: *Stem Brand Guidelines v5*, pages 23–24.

| Token | Hex | Guideline name / role | Used for |
|---|---|---|---|
| `--violet` | `#634AEB` | Bright Violet, primary | Section rules, card/pathway titles, title bands (p3 cards), pathway edge bars, card top bars (p2), stats, icons, footer page number |
| `--lilac` | `#C8A7FC` | Light Lilac, text on dark | Cover subtitle, About headline, call-to-action links, contact-box outline (45%), page 4 footer tagline |
| `--aub` | `#240533` | Aubergine, dark surfaces | Cover background and fade, page 4 About band |
| `--ink` | `#1C0733` | Ink, primary text | Section headings on white, legend text |
| `--lime` | `#BAF004` | Electric Lime, signal accent only | Cover / About / contact rules (page 4 lime rules and call-to-action bar 0.8 mm, AIONA weight), diagram "3rd Party" outline, call-to-action bar |
| `--blue` | `#1B34E0` | Current Blue | Diagram legend "Stem" box (matches the diagram artwork) |
| `--v50` | `#F5F1FF` | Violet 50 | Card and pathway box fills |
| `--v100` | `#E9DEFF` | Violet 100 | Card outlines, stat rules, body text on dark |
| `--n100` | `#E2E1E6` | Neutral 100 | Page 2–3 footer rule |
| `--n300` | `#A8A4B3` | Neutral 300 | Page 4 footer copyright |
| `--n500` | `#6E6880` | Neutral 500 | Footer text, legend "Data" dotted line |
| `--n700` | `#4A4656` | Neutral 700 | Body copy, stat labels, legend "Controls" arrow |
| white | `#FFFFFF` | White | Page background, text on dark |
| `--indigo`, `--peri`, `--v300`, `--v600`, `--n200`, `--n600` | `#34188A`, `#697ADD`, `#A688F7`, `#4B31BC`, `#C8C6CF`, `#5C576B` | Palette tokens | Defined, currently unused in CSS (Deep Indigo appears in the cover photo recolour) |

## Type styles (Inter only)

| Style | CSS selector | Size / line height | Weight | Color |
|---|---|---|---|---|
| Cover title | `.cover h1` | 38 pt / 1.08 | Bold 700 | White |
| Cover eyebrow | `.cover .eyebrow` | 8 pt / 8 pt, caps, 0.15em tracking | Bold 700 | Electric Lime |
| Cover subtitle | `.cover .sub` | 12 pt / 1.4 | SemiBold 600 | Light Lilac |
| Section heading | `h2.sec` | 15 pt / 1.2 | Bold 700 | Ink (white on dark) |
| About headline | `.p4dark .hl` | 16 pt / 1.33 | Bold 700 | Light Lilac |
| Big stat | `.p4 .stats .v` | 30 pt / 1.0 | ExtraBold 800 | Bright Violet |
| Call to action | `.p4dark .cta` | 11 pt / 15 pt | Bold 700 | White, links Light Lilac (Electric Lime bar) |
| Contact title | `.addr .t` | 10 pt / 1.2 | Bold 700 | White |
| Card / pathway / feature title | `h3` (p2 cards 9 pt) | 9.5 pt / 1.3 | Bold 700 | Bright Violet (white on the p3 title bands) |
| Body copy | `.body-copy`, `.adv .c .d`, `.path .d`, `.feat .f .d` | 9 pt / 13 pt | Regular 400 | Neutral 700 (Violet 100 on dark) |
| Contact lines | `.addr .l` | 9 pt / 13 pt, no wrap | Regular 400 | Violet 100 |
| Stat label | `.p4 .stats .k` | 9 pt | SemiBold 600 | Neutral 700 |
| Footer tagline (p4) | `.bfoot .tg` | 7.8 pt | Regular 400 | Light Lilac |
| Footer copyright (p4) | `.bfoot .cp` | 7.4 pt | Regular 400 | Neutral 300 |
| Footer (p2–3) | `.foot` | 7.5 pt | Regular 400 (page number SemiBold 600) | Neutral 500 (number Bright Violet) |
| Diagram legend | `.legend` | 7.2 pt / 1.45 | Regular 400 / SemiBold 600 boxes / Bold 700 terms | Ink |

## Known text left as-is from the original copy

These items come from the original A4 flier copy and were deliberately left unchanged. They are flagged here for a future copy review:

- **Years.** Page 4 stat says "17+ Years" (updated on request from "19+"), while the About copy says "nearly 20 years".
- **Address.** "Sonnenallee 221,12059 Berlin, Germany" has no space after the comma.
- **Diagram label.** The supplied diagram artwork reads "PowerTrack™ Cloud"; the original flier's diagram read "PowerTrack™ Software". Labels are part of the image, not live text.
- **Copyright.** "© 2026 Stem, Inc." appears in the page 4 footer only (added with the AIONA footer); pages 2–3 footers have none.
- **Claims.** Stats and certifications (200,000+ sites, 37.5+ GW, VDE, NC RfG, NIS2, SOC2 Type II) are carried over; the guidelines ask for a source on file for every claim.

Changed on request (not original copy):

- **Page 4 About Stem.** Headline and paragraphs use the phrasing from the last page of *Stem AIONA Overview V6*: headline "Stem (NYSE: STEM) is the operating system for clean energy: …", first paragraph: "Stem is a global leader in energy intelligence and the operating system for clean energy: …" (wording updated on request). The original "Driven by human and artificial intelligence…" line was removed.
- **Page 2 intro.** "…comprehensive control for energy storage and hybrid solar+storage configurations, …" (was "for solar, energy storage, and hybrid solar + storage configurations").
- **Page 4 stats.** "37.5+" GW (was "37+") and "17+" Years (was "19+").
- **Page 4 footer** now follows the AIONA Overview last-page footer: Violet 300 28% rule, white logo (kept at the requested 6 mm), tagline left and "© 2026 Stem, Inc." right, tagline bottom 13.2 mm from the page edge. About band starts at 83 mm with 13 mm above the "About Stem, Inc." heading (as the PowerTrack Cloud flier dark panel).
- **Rounded line ends.** All decorative rules (`.rule`: section, cover, About and contact rules) and the call-to-action bar (`.cta:before`) have rounded ends, as in the AIONA Overview.
- **Cover eyebrow.** "Overview" (8 pt Bold caps, Electric Lime) added above the cover title, as on the PowerTrack Cloud Overview flier; cover title moved down ~2 mm; eyebrow-to-title gap 5.65 pt so the visible gap (4.8 mm) matches the reference.
- **Page 4 About headline** is hand-broken after the colon (first line kept on one line, `<span class="nw">`), with the headline spanning the full content width.
- **Page 4 footer.** Brand footer with the tagline "The Operating System for Clean Energy." (from the same reference page) instead of the contact-line footer.
- **Call to action and Stem GmbH contact details** are kept from the original copy, restyled.
- **Contact box (page 4)** has no background fill (outline only) and two columns: Stem GmbH (Berlin, original copy) and Stem, Inc. (1400 Post Oak Blvd, STE 560, Houston, TX 77056; 866.303.5668 | sales@stem.com – added on request; the "Stem, Inc." title follows the AIONA Overview).
- **Page 2 Flexible Hardware Integration card:** "preferred European inverter" → "preferred international inverter".







Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4_Source/build.py

#!/usr/bin/env python3
"""Build the PowerTrack(TM) EMS & PPC for Hybrid Projects Flier PDF from its HTML source with WeasyPrint 70.0.

    python build.py              -> ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4.pdf
    python build.py --package    -> ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4.pdf
                                    ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4_with_source.pdf  (source zip attached)
                                    ../Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4_Source.zip
    python build.py --package --out-dir dist   (write deliverables somewhere else)

Requires:  pip install weasyprint==70.0
"""
import argparse
import re
import sys
import zipfile
from pathlib import Path

import weasyprint
from weasyprint import HTML, Attachment

NAME = "Stem_PowerTrack_EMS_PPC_Hybrid_Flier_A4"
EXPECTED_PAGES = 4
WEASYPRINT_VERSION = "70.0"

SRC = Path(__file__).resolve().parent          # this source folder
HTML_FILE = SRC / f"{NAME}.html"
SOURCE_FILES = ["README.md", "build.py", f"{NAME}.html"]
SOURCE_DIRS = ["fonts", "img"]
ZIP_DATE = (2026, 1, 1, 0, 0, 0)               # fixed timestamp -> reproducible zip


def check_sources() -> None:
    """Fail early if the HTML references a missing file; warn about unused files."""
    html = HTML_FILE.read_text(encoding="utf-8")
    # src="img/..."  and  url(img/...) / url("img/...") / url(fonts/...)
    refs = set(re.findall(r'src="((?:img|fonts)/[^"]+)"', html))
    refs |= set(re.findall(r'url\(["\']?((?:img|fonts)/[^"\')]+)["\']?\)', html))
    missing = [r for r in sorted(refs) if not (SRC / r).is_file()]
    if missing:
        sys.exit(f"ERROR: referenced files not found: {missing}")
    present = {p.relative_to(SRC).as_posix() for d in SOURCE_DIRS
               for p in (SRC / d).rglob("*") if p.is_file() and p.name != ".DS_Store"}
    unused = sorted(present - refs)
    if unused:
        print(f"WARNING: files in fonts/ or img/ not used by the HTML: {unused}")


def render():
    doc = HTML(filename=str(HTML_FILE), base_url=str(SRC)).render()
    if len(doc.pages) != EXPECTED_PAGES:
        print(f"WARNING: document has {len(doc.pages)} pages (expected {EXPECTED_PAGES}).")
    return doc


def write_pdf(path: Path, attachments=None) -> None:
    doc = render()
    doc.write_pdf(str(path), attachments=attachments or [])
    print(f"Wrote {path}  ({path.stat().st_size / 1024:,.0f} KB, {len(doc.pages)} pages)")


def make_zip(path: Path) -> None:
    root = f"{NAME}_Source"
    files = [SRC / f for f in SOURCE_FILES]
    for d in SOURCE_DIRS:
        files += sorted(p for p in (SRC / d).rglob("*") if p.is_file() and p.name != ".DS_Store")
    with zipfile.ZipFile(path, "w", zipfile.ZIP_DEFLATED, compresslevel=9) as z:
        for f in files:
            info = zipfile.ZipInfo(f"{root}/{f.relative_to(SRC).as_posix()}", ZIP_DATE)
            info.compress_type = zipfile.ZIP_DEFLATED
            info.external_attr = 0o644 << 16
            z.writestr(info, f.read_bytes())
    print(f"Wrote {path}  ({path.stat().st_size / 1024:,.0f} KB, {len(files)} files)")


def main() -> None:
    ap = argparse.ArgumentParser(description=__doc__, formatter_class=argparse.RawDescriptionHelpFormatter)
    ap.add_argument("--package", action="store_true", help="output PDF, PDF with source, and source zip")
    ap.add_argument("--out-dir", default=str(SRC.parent), help="where deliverables go (default: parent folder)")
    args = ap.parse_args()

    if weasyprint.__version__ != WEASYPRINT_VERSION:
        print(f"WARNING: WeasyPrint {weasyprint.__version__} installed; this file is tuned for "
              f"{WEASYPRINT_VERSION}. Install it with: pip install weasyprint=={WEASYPRINT_VERSION}")
    check_sources()

    out = Path(args.out_dir).resolve()
    out.mkdir(parents=True, exist_ok=True)
    write_pdf(out / f"{NAME}.pdf")

    if args.package:
        zip_path = out / f"{NAME}_Source.zip"
        make_zip(zip_path)
        att = Attachment(filename=str(zip_path),
                         description="Editable source (HTML, fonts, images, build.py, README). "
                                     "Unzip and run: python build.py --package")
        write_pdf(out / f"{NAME}_with_source.pdf", attachments=[att])


if __name__ == "__main__":
    main()
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    Overview

    PowerTrack™ EMS & PPC
for Hybrid Projects



    

    Unified energy management that ensures international grid compliance, maximizes revenue, and maintains system stability

  





  
    
      Deliver Proven Hybrid Solar + Storage Performance



      

      PowerTrack™ EMS delivers comprehensive control for energy storage and hybrid solar+storage configurations, seamlessly coordinating operations between assets to accelerate deployment, enable market participation, and optimize dispatch.



      
        [image: Isometric system architecture diagram: PowerTrack Cloud, PowerTrack EMS, EMS UI, PowerTrack PPC, Unit Controller, Data Logger and Met Station (Stem) connected to Dispatch, Meters, PCS, BESS, PV Inverter and PV Modules (3rd party)]
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            EMS: Energy Management System

            UI: User Interface

            PPC: Power Plant Controller

            PCS: Power Conversion System

            BESS: Battery Energy Storage System

            PV: Photovoltaic

          

        

      

      The solution integrates EMS and PPC to control solar and energy storage as a unified asset instead of forcing independent system communication through middleware. This approach eliminates costly coordination gaps and facilitates efficient long-term operations.



    


    
      Unified Control Architecture Unlocks Competitive Advantages



      

      Traditional architectures use separate control systems, creating coordination complexity and latency issues that limit performance and revenue potential. PowerTrack EMS delivers a unified approach, effectively future-proofing clean energy investments.



      
        [image: ]Optimized Grid
Service Delivery


Integrated EMS and PPC eliminates latency between control layers, enabling simultaneous coordination and leveraging multiple control modes



        [image: ]Streamlined Revenue
Stacking


Unified control logic enables participation in wholesale markets and ancillary services (FCR, aFRR/mFRR, frequency response, voltage support) across regions



        [image: ]Flexible Hardware
Integration


Hardware-agnostic architecture integrates with preferred international inverter and battery vendors, streamlining deployment
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Resilience


Hot-standby EMS/PPC redundancy with automatic failover protects revenue by eliminating single points of failure
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      Adaptable Hybridization Pathways De-Risk Deployment



      

      PowerTrack EMS supports multiple configuration routes, offering flexible hybridization options designed to preserve project value.
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Design-In for Greenfield Projects: Coordinated Performance, No Integration Gaps


For new hybrid projects, the solution’s integrated architecture delivers continuous coordination from day one
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Existing PowerTrack and Skytron PV Solution: Reduced Deployment Risk


Sites already using PowerTrack and Skytron PV hardware and controls benefit from streamlined battery integration; familiarity with existing infrastructure de-risks and speeds up deployment and minimizes disruption
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Retrofit with Third-Party PPC: Battery Integration Without System Overhaul


PowerTrack EMS seamlessly interfaces with existing controls to add BESS and hybrid management capabilities
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Full System Replacement: Eliminate Complexity, Improve Performance


Replacing legacy third-party control architecture with PowerTrack EMS & PPC eliminates coordination complexity between separate control systems




      

    


    
      Advanced Hybrid Functionalities Maximize Energy Yield



      

      Hybrid operations can reach full potential through the solution’s sophisticated control capabilities, which include:



      
        Ramp Rate Control


Employs BESS to smooth PV output fluctuations caused by changing cloud cover or irradiance



        Curtailment Recapture


Captures excess solar energy in the battery when generation exceeds grid export limits



        Power Firming


Maintains guaranteed power delivery to the grid, using battery storage to compensate for solar intermittency



      

    


    
      Immediate Grid Code Compliance Ensures Full Market Participation



      

      PowerTrack EMS integrates with all optimizers from day one, immediately unlocking access to wholesale energy markets, ancillary services (FCR, aFRR/mFRR), and capacity markets. VDE-certified PPC compliant with NC RfG (EU 2016/631) — including Poland’s national grid code — and proven integration architecture ensure compliance with international grid code requirements and enable concurrent, multi-mode operation without performance degradation.



      Cybersecurity is built into every deployment: the platform meets NIS2 requirements for critical infrastructure and is SOC2 Type II audited against NIST 800-53 controls.
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      About Stem, Inc.



      

      
      Stem (NYSE: STEM) is the operating system for clean energy:
where assets connect, sites are optimized, and value is captured.

      Stem is a global leader in energy intelligence and the operating system for clean energy: where assets connect, sites are optimized, and value is captured. Powered by decades of operational experience and purpose-built AI, our PowerTrack™ platform is the layer that sits between raw data and confident action, making every decision-maker smarter, every asset more productive, and every transition more certain.



      From asset monitoring to portfolio optimization and control, PowerTrack delivers everything energy professionals need in one place. With projects managed across 55 countries, we have spent nearly 20 years empowering asset owners, operators, and developers to take command of what comes next, with the certainty to act, the trust to commit, and the intelligence to lead.



      To learn more about PowerTrack EMS & PPC for hybrid projects,
visit stem.com/contact-us or contact sales@stem.com.



      
        
          Stem GmbH

          

          Sonnenallee 221,12059 Berlin, Germany
866.303.5668 | sales@stem.com

        

        
          Stem, Inc.

          

          1400 Post Oak Blvd, STE 560, Houston, TX 77056
866.303.5668 | sales@stem.com
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